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Description

[0001] The present invention refers to the field of mo-
bile radio communications and is relative to a method
that allows terminal mobile radio apparatuses able of us-
ing the FM (Frequency Modulation) analog radio tech-
nology and/or the digital radio technology, in particular
the type 4FSK (4-level Frequency Shift Keying) digital
radio technology, to perform voice and/or data commu-
nications using a single radio infrastructure. The technol-
ogy introduced here can, for instance, be used in the
PMR (Professional Mobile Radio) systems, which are
systems typically used by public bodies or big private
enterprises to solve the problem of the migration of a
radio communication system or, in other words, to man-
age the transition phase of a communication system from
FM analog radio technology to the 4FSK digital radio
technology.

STATE OF THE ART

[0002] A mobile radio communication system is com-
posed of two separate elements:

1. a set of terminal apparatuses;
2. aradio infrastructure.

[0003] A terminal apparatus is an electronic device
which is able of communicating with other terminal ap-
paratuses by exploiting the use of radio waves. By means
of the terminal apparatuses, the human users of the mo-
bile radio communication system can carry out voice
and/or data communication by suitably acting on the ter-
minal apparatuses themselves. The set of the terminal
apparatuses belonging to the same communication sys-
tem constitutes the system fleet.

[0004] The terminal apparatuses can communicate
between themselves either directly or through a radio
infrastructure.

[0005] The radio infrastructure is a set of electronic
devices which has the task of allowing communication
between two or more terminal apparatuses which are far
from each other and cannot communicate directly with
each other.

[0006] The radio infrastructure operates in the follow-
ing way: it receives the radio signal transmitted by a ter-
minal apparatus and rebroadcasts it so that the signal
can reach the terminal or the terminals involved in the
communication in progress.

[0007] The radio infrastructure can be concentrated in
a single location (in case of the single relay) or it can be
distributed in various locations interconnected with each
other (in case of multiple interconnected relays). The use
of one solution or the other depends fundamentally on
the extension of the territorial area which is to be served
by the communication system.

[0008] An example of the utilization of said technology
is offered by the system and devices described in the
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USA patent n° 5.848.353. The problem faced by the ref-
erence is that to provide a low cost mobile phone system
and set whit a simplified circuitry capable of utilization
even outside a mobile.

[0009] To achieve the above object, a mobile phone
set comprises a base unit and at least one handset ca-
pable of radio transmission/reception with said base unit,
said base unit being capable of digital transmission/re-
ception between a fixed transmitting station and the base
unit and the handset being capable of analog transmis-
sion/reception between the base unit and the handset.

[0010] According to the purpose of that solution, all the
handsets have the same structure and the same circuitry
and operate in the same manner.

[0011] From the 70’s, the terminal apparatuses of the
communication systems of the PMR type used the FM
analog modulation for radio communication. Conse-
quently, the radio infrastructure of the system was spe-
cifically designed for the reception, elaboration and trans-
mission of a FM analog modulated radio signal.

[0012] Starting from the 90’s [H.P. A. Ketterling, "In-
troduction to Digital Professional Mobile Radio", Artech
House Publishers - 2004, page 1], the PMR world has
greatly developed toward digital communication systems
or toward systems which use a digital radio modulation
to perform radio communication between the terminal
apparatuses. In particular, next to proprietary communi-
cation systems, for instance iDEN (Integrated Digital En-
hanced Network) of Motorola and TETRAPOL of EADS
Telecom, other standardization activities for communi-
cation systems have been started such as, for instance,
APCO P.25 (Association of Public Safety Communica-
tion Officials, Project 25) by TIA/EIA (Telecommunication
Industry Association / Electronic Industry Association) in
the United States and TETRA (TErrestrial TRunked RA-
dio) by ETSI (European Telecommunication Standard In-
stitute) in Europe. Therefore, at present, there are radio
communication systems in the market composed of ter-
minal apparatuses which use the digital radio modulation
and radio infrastructures which specifically handle such
digitally modulated signals.

[0013] The concurrent existence of these two radio
technologies (FM analog and digital) brought, as a con-
sequence, the introduction in the market of a certain type
of terminal apparatuses able of using both technologies
to communicate. Such terminal apparatuses are there-
fore able of communicating either by using an FM analog
radio modulation or by using a digital radio modulation.
[0014] The situation which occurs more and more fre-
quently in a PMR type communication system is that in
which there is a fleet composed of terminal apparatuses
of mixed type or , in other words, of terminal apparatuses
that use different radio technologies. In particular, the
terminal apparatuses can be of three types:

1. Terminal apparatuses that transit and receive only
FM analog modulated signals (T1 type terminal ap-
paratuses);
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2. Terminal apparatuses that transmit and receive
only digital modulated signals (T2 type terminal ap-
paratuses);

3. Terminals that transmit and receive modulated
signals both in FM analog mode and in digital mode
(T3 type terminal apparatuses).

[0015] The various types of terminal apparatuses
present in the same fleet might be used, for instance, to
perform different communication; in such case the T1
and T3(used in analogic mode) type terminal apparatus-
es could be used to perform voice communication, while
the T2 and T3 (used in digital mode) type could be used
for data transmission. Alternatively, the various types of
terminal apparatuses can be assigned to different types
of users, inside the same fleet. The T1 type apparatuses,
forinstance, can be assigned to generic customers, while
the T2 or T3 type terminal apparatuses can be assigned
to users with more sophisticated communication require-
ments.

[0016] In a fleet with all three types of terminal appa-
ratuses, or even with a subset of those, there is the prob-
lem of how to guarantee communication between these
terminal apparatuses.

[0017] In effect, if the radio infrastructure is specific for
an FM analog modulated signal, the only apparatuses
that can comunicate are those of the T1 and T3 type. In
this case, however, the T3 type terminal apparatuses
cannot exploit the digital communication mode and the
whole set of services that such mode can offer to the
user. The T2 type terminal apparatuses, instead, are
completely excluded from the communication.

[0018] Iftheradioinfrastructure is specific for a digitally
modulated radio signal, the only terminal apparatuses
which can communicate are those of the T2 and T3 type,
while the T1 type terminal apparatuses are completely
excluded from the communication.

[0019] Therefore, the problem which emerges is the
difficulty of guaranteeing to all types of terminal appara-
tuses the possibility of performing communication using
the existing radio infrastructures.

SUMMARY OF THE INVENTION

[0020] The presentinvention applies to the field of nar-
row band professional mobile radio communication
(PMR) and refers to radio mobile systems which use, for
communication between terminals, FM analog radio
modulation or 4FSK digital radio modulation.

[0021] The subject of the present invention is a type
of radio infrastructure which allows the terminal appara-
tuses to radio communicate both through the FM analog
radio modulation and through the 4F SK digital radio mod-
ulation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]
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Figure 1 represents the overall functional architec-
ture of the radio infrastructure of the mobile radio
communication system in the case in which a trans-
mission with an access key is associated to the FM
analog system.

Figure 2 represents the functional architecture of the
radio infrastructure in the case in which there is no
association to the FM analog signal of a transmission
with access key.

Figure 3 represents the overall functional architec-
ture in the case of a simulcast type radio infrastruc-
ture.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Considering the fact that the system fleet is
composed of the following types of terminal apparatuses:

1. Terminal apparatuses that transmit and receive
only FM analog modulated signals (T1 type terminal
apparatuses);

2. Terminal apparatuses that transmit and receive
only 4FSK digital modulated signals (T2 type termi-
nal apparatuses);

3. Terminals apparatuses that transmit and receive
modulated signals both in FM analog mode and in
4FSK digital mode (T3 type terminal apparatuses).

[0024] Itisthe purpose of the presentinvention to guar-
antee the possibility of performing, automatically and
transparently for the user, all the following radio commu-
nication:

- radio communication between two terminal appara-
tuses of type T1, in FM analog mode;

- radio communication between two terminal appara-
tuses of type T2, in 4FSK digital mode;

- radio communication between two terminal appara-
tuses of type T3, in FM analog mode or in 4FSK
digital mode;

- radio communication between a terminal apparatus
of type T1 and a terminal apparatus of type T3, in
FM analog mode;

- radio communication between a terminal apparatus
of type T2 and a terminal apparatus of type T3, in
4FSK digital mode.

[0025] The invention refers to a set of electronic de-
vices, forming the mobile radio infrastructure, which are
able of receiving, transmitting and elaborating both radio
technologies used for communication: the FM analog and
the digital one, in particular the one of the 4FSK type,
and refers to a method to make said electronic devices
operational.

[0026] In detail, the functionalities of the devices form-
ing the radio infrastructure are the following:

- toreceive the signal coming from a mobile radio ap-
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paratus;

- tomodulate and demodulate an FM analog radio sig-
nal;

- to modulate and demodulate a 4FSK digital radio
signal;

- to automatically identify the type of radio signal (FM
analog or 4FSK digital) present at the input of the
radio receiver and to apply the specific elaboration
process;

- totransmit the so elaborated signal, using the same
format of the input radio signal.

[0027] Figure 1 shows in detail the functional architec-
ture of the radio infrastructure. For said architecture we
consider the case in which the transmission of an FM
analog signal is always associated with an access key.
Said access key can be, for instance, a tone with a sub-
audio frequency CTCSS (Continuous Tone Coded
Squelch System). The blocks forming the radio infra-
structure are the following:

- The"RF Demodulator" block 1, which supplies a real
signal in the base band, proportional to the instan-
taneous frequency of the radio frequency (RF) signal
in input;

- the block "Access Key Identification" 2. Said block
has the task, starting from the base band real signal,
of establishing the presence of the access key as-
sociated with the analog signal. Said block can be,
for instance, a decoder with a sub-audio frequency
tone if the terminal apparatuses use the CTCSS
(Continuous Tone Coded Squelch System) tones to
gain access to the communication system;

- the block "4FSK Digital Signal Identification and
Base Band Demodulator" 3. Said block has the task,
starting from the base band real signal, of establish-
ing whether the signal is the result of the 4FSK digital
modulation and, if so, of assessing the sequence of
bits transmitted by the terminal apparatus;

- the block "Analog Signal Elaboration" 4. Said block,
if present, has the task of performing an elaboration
of the analog signal coming from the block "Access
Key identification" 2. The elaboration can be, for in-
stance, the filtration of the base band signal to re-
move noise.

- the block "Digital Signal Elaboration" 5. Said block,
if present, has the task of elaborating the bit se-
quence assessed by the block "4FSK Digital Signal
Identification and Base band Demodulator" 3. The
elaboration can be, for instance, the removal of the
errors introduced by the radio channel through the
use of the channel coding;

- theblock "Base Band 4FSK Modulator" 6. Said block
has the task of forming the waveform which modu-
lates in frequency the 4FSK signal starting from the
elaborated information bits;

- the block "Decision Logic" 7 which, on the basis of
the information received from block 2 and from the
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block 3, activates "Switch" 8 to supply the correct
input to the block "RF Modulator" 9.

a. If block (2) signals the presence of an analog
modulation radio signal, the "Decision Logic" 7
activates "Switch" 8 so that the signal produced
by the block "Analog Signal Elaboration" 4
reaches the "RF Modulator 9;

b. If the block (3) signals the presence of a 4FSK
digital modulation radio signal, the "Decision
Logic" 7 activates the "Switch" 8 so that the "RF
Modulator" 9 receives the signal produced by
the block "4FSK Base Band Modulator" 6;

- the block "Switch" 8, which has the task of physically
connecting, based on the indication from block 7, the
output of block 4 or the output of block 6 to the block
"FM Modulator" 9;

- the block "RF Modulator" 9, which generates a RF
signal with a frequency modulation starting from the
modulating waveform at the input.

[0028] The set of blocks 2, 3, and 7 constitutes the
functional part of the radio infrastructure which allows the
management of the radio communication automatically
and transparently for the user. In particular, blocks 2 and
3 operate in parallel, analyzing the real signal in base
band received from block 1.

[0029] If at the input of the radio infrastructure there is
a signal with FM analog modulation with an access key,
block 2 performs the identification of the access key, in-
forms block 7 of the presence of an analog type signal
and forwards the analog signal to block 4 for its elabora-
tion. At the same time, block 3 does not acknowledge
any signal of the 4FSK digital type, in the real signal in
base band coming from block 1, and therefore blocks 5
and 6 do not start to operate.

[0030] Vice versa, if at the input of the radio infrastruc-
ture there is a signal with 4FSK digital modulation block
3 performs its identification, informs block 7 of the pres-
ence of a digital type signal, estimates the bit sequence
and forwards the bit sequence to block 5 for its elabora-
tion. In its turn, block 5 forwards the bit sequence elab-
orated by block 6 for building the modulating waveform.
At the same time block 2 does not acknowledge any ac-
cess key inside the real signal in base band coming from
block 1, and therefore block 4 does not start to operate.
[0031] Figure 2 shows the functional architecture of
the radioinfrastructure in the case in which the FM analog
signal is never associated with an access key. In such a
situation, block 2 "Access Key Identification" is substitut-
ed by block 10 "Signal Presence Acknowledgement" and
block 7 is substituted by block 11 "Decision Logic". The
functionalities of said blocks are the following:

- block 10 "Signal Presence Acknowledgment". Said
block has the task, starting from what is received
from block 1, of assessing the presence or not of a
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real signal in base band;

- block 11 "Decision Logic" which, according to the
information received by block 10 and block 3, acti-
vates "Switch" 8 to supply the correct input to block
9 "RF Modulator".

c. Ifblock 10 signals the presence of a real signal
in base band and block 3 does not signal the
presence of a 4F SK digital modulation radio sig-
nal, the "Decision Logic" 11 activates "Switch"
8 so that the signal produced by block 4 reaches
the "RF Modulator" 9;

d. If the block 10 signals the presence of a real
signal in base band and block 3 signals the pres-
ence of a 4FSK digital modulation radio signal,
the "Decision Logic" 11 activates "Switch" 8 so
that the signal produced by block 6 reaches the
"RF Modulator" 9;

[0032] The set of blocks 3, 10 and 11 constitutes the
functional part of the radio infrastructure which allows the
management of radio communication automatically and
transparently for the user. In particular, blocks 3 and 10
operate in parallel, analyzing the real signal in base band
received from block 1.

[0033] If at the input of the radio infrastructure there is
an analog modulation signal, without an access key,
block 10 acknowledges the presence of a generic signal,
informs block 11 and forwards said signal to block 4 for
its elaboration. At the same time, block 3 does not ac-
knowledge any 4FSK digital type signal, inside the real
signal in base band coming from block 1, and, therefore,
blocks 5 and 6 do not start to operate. Block 11, receiving
in input from block 10 the information of the presence of
a generic signal and without receiving any information
from block 3, presumes that the signal at the input of the
radio infrastructure is of the analog type and activates
block 8 so that the signal produced by block 4 reaches
block 9.

[0034] Vice versa, if at the input of the radio infrastruc-
ture there is a signal with a 4F SK digital modulation, block
3 performs its identification, informs block 11 of the pres-
ence of a digital type signal, assesses the bit sequence
and forwards the bit sequence to block 5 for its elabora-
tion. In its turn, block 5 forwards the sequence of elabo-
rated bits to block 6 for building the modulating waveform.
At the same time, block 10 acknowledges the presence
of a generic signal coming from block 1, informs block
11 and forwards the signal to block 4 for its elaboration.
Block 11, receiving in input from block 10 the information
of the presence of a generic signal and from block 3 the
information of the presence of a digital type signal, pre-
sumes that the signal at the input of the radio infrastruc-
ture is of the digital type and activates block 8 so that
block 9 receives the signal produced by block 6.

[0035] Figure 3 shows the overall functional architec-
ture in the case of a radio infrastructure of the simulcast
type, composed of multiple interconnected relays. In
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comparison with figures 1 and 2, figure 3 highlights the
fact that there might be more than one signal present at
the same time at the input of the communication system
for a radio infrastructure of such type. The blocks with
functionalities that are different with respect to what is
described in figures 1 and 2 are:

- block 12 "ldentification". Said block represents the
block 2 "Access Key Identification” in the case in
which the FM analog radio signals are associated
with an access key, or represents the block 10 "Sig-
nal Presence Acknowledgment" in the case in which
the FM analog radio signals do not have an access
key;

- block 13 "Simulcast Analog Signal Elaboration".
Said block has the task of performing an elaboration
of the analog signals coming from the 12 blocks. The
elaboration can be, for instance, the selection of the
best signal among various replications of the same
signal or an appropriate combination of the various
replications of the same signal;

- block 14 "Simulcast Digital Signal Elaboration". Said
block has the task of elaborating the bit sequences
assessed by the 3 blocks. The elaboration can be,
for instance, the choice of the correct replication of
the same signal among all those received;

- block 15 "Simulcast Decision Logic" which, accord-
ing to the information received from the 12 and 3
blocks, activates "Switch" 8 to supply the correct in-
put to block 9 "RF Modulator".

e. If at the input of the radio infrastructure there
is the presence of one or more replications of
an analog modulation radio signal, the "Simul-
cast Decision Logic" 15 activates "Switch" 8 so
that the "RF Modulator" 9 receives the signal
produced by block 13;

f. If at the input of a radio infrastructure there is
the presence of one or more replications of a
4F SK digital modulation radio signal, the "Simul-
cast Decision Logic" 15 activates "Switch" 8 so
that the "RF Modulator 9 receives the signal pro-
duced by block 6;

g. If in input to the radio infrastructure there is
the concurrent presence of one or more replica-
tions of an analog modulation radio signal and
of one or more replications of a 4FSK digital
modulation radio signal, the "Simulcast Decision
Logic" 15 chooses, based on an internal config-
uration, which of the two signals to forward to
block 9 "RF Modulator" and activates "Switch"
8 in the appropriate way;

While in the description of this invention we specifi-
cally referred to the 4FSK digital radio technology, it
must be understood, however, that any other digital
radio technology can be used without moving away
from the purpose of this invention as appears evident



9 EP 1 624 589 B9 10

from the following claims.

Claims

A method to allow terminal mobile radio apparatus-
es, able of using an analog radio transmission tech-
nology and/or a digital radio technology, to perform
between themselves voice and/or data communica-
tion through a radio infrastructure including at least
a relay station which comprises an analog signal
elaboration device, a digital signal elaboration de-
vice and an RF modulator adapted to generate an
RF signal with a frequency modulation starting from
the modulating waveform at the input, said method
comprising the following steps performed by a single
relay station:

- receiving a signal transmitted by a terminal ap-
paratus;

- demodulating said received signal

- analyzing the demodulated signal in order to
detect whether the signal is of the analog or of
the digital type;

- elaborating the demodulated signal according
to the type of modulation of the signal itself;

- switching the input of said RF modulator be-
tween the outputs of said two signal elaboration
devices according to the type of the detected
signalitself, in order to supply the corresponding
input to the RF modulator;

- re-modulating the demodulated signal accord-
ing to the signal type;

- transmitting the re-modulated signal to the ter-
minal apparatus or apparatuses to which it is
posted.

A method according to claim 1, further comprising
the steps:

- demodulating the digital signal in base band;
- modulating the digital signal in base band.

A method according to claim 1, in which the analog
signal can be associated in transmission with a radio
infrastructure access tone.

A method according to claim 3, in which the access
tone is constituted by a sub-audio frequency-tone of
the CTCSS type.

A method according to claim 1, in which the analog
signal elaboration includes the filtration of the base
band signal to remove noise.

A method according to claim 1, in which the digital
signal is of the 4FSK type.
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7.

A method according to claim 2, in which the elabo-
ration of the digital signal in base band comprises
the correction of errors introduced by the radio chan-
nel through the use of channel codification.

A method according to claim 1, in which, in the case
of a simulcast network, the analog signal elaboration
includes the selection of the best signal among var-
ious replications of the same signal, and the elabo-
ration of the digital signal includes the choice of a
correct replication from all the received replications
of the same signal.

A radio infrastructure to allow terminal mobile radio
apparatuses, able of using an analog radio technol-
ogy and/or a digital radio technology, to perform be-
tween themselves voice and/or data communication,
said radio infrastructure including at least a relay sta-
tion comprising:

- means (1) of RF demodulation, adapted to re-
ceive the signal transmitted by a terminal appa-
ratus;

-means (2, 10, 12) of identification of an analog
signal coming from the means (1) of RF demod-
ulation;

- means (4, 13) adapted to elaborate the analog
signal coming from said analog signal identifi-
cation means (2, 10, 12) according to the type
of modulation of the signal itself;

- means (3) of identification of a digital signal
coming from the means (1) of RF demodulation;
- means (5, 14) adapted to elaborate the digital
signal coming from said digital signal identifica-
tion means (3) according to the type of modula-
tion of the signal itself;

- means (6) of modulation of the digital signal
coming from the said digital signal elaborating
means (5, 14);

-means (7, 11, 15) of decisional logic connected
to the means (2, 10, 12) of identification of an
analog signal and to the means (3) of identifica-
tion of a digital signal, adapted to acknowledge
the presence of an analog or a digital signal;

- switching means (8) connected to the means
(7, 11, 15) of decisional logic, adapted to estab-
lish a connection respectively between the
means (2, 10, 12) of identification of an analog
signal or the means (6) of modulation of the dig-
ital signal and means (9) of RF modulation, de-
pending on whether the signal is of the analog
or of the digital type; and

- means (9) of RF modulation, adapted to mod-
ulate the signal coming from the switching
means (8) and to transmit it to the terminal ap-
paratus or apparatuses to which the signal is
posted.
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A radio infrastructure according to claim 9, in which
the means (1) of RF modulation are adapted to sup-
ply a digital signal in base band.

A radio infrastructure according to claim 9, in which
the means (4) of elaboration of the analog signal
comprise a filter for noise removal.

A radio infrastructure according to claim 9, in which
the means (13) of elaboration of the analog signal,
in the case of a simulcast network, are adapted to
select the best signal from various replications of the
same signal or to appropriately combine the various
replications of the same signal.

A radio infrastructure according to claim 9, in which
the means (5) of elaboration of the digital signal are
adapted to correct the errors introduced by the radio
channel through the use of channel codification.

A radio infrastructure according to claim 9, in which
the means (14) of elaboration of the digital signal, in
the case of a simulcast network, are adapted to
choose a correct replication of the same signal from
all the ones received.

A radio infrastructure according to claim 9, in which
the means (3) of demodulation of the digital signal
and the means (6) of modulation of the digital signal
comprise a 4FSK demodulator and a 4FSK base
band modulator, respectively.

Patentanspriiche

1.

Verfahren, um es Endgerat-Mobilfunkvorrichtungen,
die in der Lage sind, eine analoge Funkulbertra-
gungstechnologie und/oder eine digitale Funktech-
nologie zu verwenden, zu ermdglichen, zwischen ih-
nen selbst Sprech- und/oder Datenkommunikation
auszufuhren durch eine Funkinfrastruktur, welche
wenigstens eine Relaisstation umfasst, die ein Ana-
logsignalausarbeitungsgerat, ein Digitalsignalaus-
arbeitungsgerat und einen RF-Modulator umfasst,
wobei der RF-Modulator geeignet ist, ein RF-Signal
mit einer Frequenzmodulation beginnend mit der
Modulierungswellenform am Eingang zu erzeugen,
wobei das Verfahren die folgenden Schritte umfasst,
welche durch eine einzelne Relaisstation ausgefiihrt
werden:

- Empfangen eines von einer Endgerat-Vorrich-
tung Ubertragenen Signals;

- Demodulieren des empfangenen Signals;

- Analysieren des demodulierten Signals, um zu
ermitteln, ob das Signal von der analogen oder
der digitalen Art ist;

- Ausarbeiten des demodulierten Signals ge-
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maR der Art der Modulation des Signals selbst;
- Umschalten des Eingangs des RF-Modulators
zwischen den Ausgdngen der beiden Si-
gnalausarbeitungsgerate geman der Art des er-
mittelten Signals selbst, um dem RF-Modulator
den entsprechenden Eingang zuzufihren;

- Re-Modulieren des demodulierten Signals ge-
mag der Signalart;

- Ubertragen des re-modulierten Signals zu der
Endgerat-Vorrichtung oder zu den Endgeréat-
Vorrichtungen, zu welcher/welchen es ver-
schickt wurde.

Verfahren nach Anspruch 1, ferner umfassend die
Schritte:

- Demodulieren des digitalen Signals im Basis-
band;
- Modulieren des digitalen Signals im Basis-
band.

Verfahren nach Anspruch 1, wobei das analoge Si-
gnal in der Ubertragung einem Funkinfrastrukturzu-
gangston zugeordnet werden kann.

Verfahren nach Anspruch 3, wobei der Zugangston
durch einen Sub-Audio-Frequenzton der CTCSS-
Art beschaffen ist.

Verfahren nach Anspruch 1, wobei die Analogsi-
gnalausarbeitung das Filtern des Basisbandsignals
umfasst, um Rauschen zu entfernen.

Verfahren nach Anspruch 1, wobei das digitale Si-
gnal von der 4FSK-Art ist.

Verfahren nach Anspruch 2, wobei die Ausarbeitung
des digitalen Signals im Basisband die Korrektur von
Fehlern umfasst, welche von dem Funkkanal durch
die Verwendung von Kanalkodierung eingebracht
wurden.

Verfahren nach Anspruch 1, wobei im Fall eines Si-
multanubertragungsnetzwerkes  die  Analogsi-
gnalausarbeitung die Auswahl des besten Signals
unter verschiedenen Replikationen desselben Si-
gnals umfasst, und die Ausarbeitung des digitalen
Signals die Wahl einer korrekten Replikation aus al-
len empfangenen Replikationen desselben Signals
umfasst.

Funkinfrastruktur, um es Endgerat-Mobilfunkvor-
richtungen, die in der Lage sind, eine analoge Funk-
technologie und/oder eine digitale Funktechnologie
zu verwenden, zu ermoglichen, zwischen ihnen
selbst Sprech- und/oder Datenkommunikation aus-
zufuihren, wobei die Funkinfrastruktur wenigstens ei-
ne Relaisstation umfasst, welche umfasst:
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- Mittel (1) zur RF-Demodulation, die geeignet
sind, das von einer Endgerat-Vorrichtung tber-
tragene Signal zu empfangen;

- Mittel (2, 10, 12) zur Identifikation eines ana-
logen Signals, welches von den Mitteln (1) zur
RF-Demodulation kommt;

- Mittel (4, 13), die dazu geeignet sind, das ana-
loge Signal auszuarbeiten, welches von den
Analogsignalidentifikationsmitteln (2, 10, 12)
kommt, gemaR der Modulationsart des Signals
selbst;

- Mittel (3) zur Identifikation eines digitalen Si-
gnals, welches von den Mitteln (1) zur RF-De-
modulation kommt;

- Mittel (5, 14), die dazu geeignet sind, das di-
gitale Signal auszuarbeiten, welches von den
Digitalsignalidentifikationsmitteln (3) kommit,
gemal der Modulationsart des Signals selbst;
- Mittel (6) zur Modulation des digitalen Signals,
welches von den Digitalsignalausarbeitungsmit-
teln (5, 14) kommt;

- Entscheidungslogikmittel (7, 11, 15), welche
mitden Mitteln (2, 10, 12) zur Identifikation eines
analogen Signals und mit den Mitteln (3) zur
Identifikation eines digitalen Signals verbunden
sind, und die dazu geeignet sind, das Vorhan-
densein eines analogen oder eines digitalen Si-
gnals zu bestatigen;

- Umschaltmittel (8), die mit den Entscheidungs-
logikmitteln (7, 11, 15) verbunden sind, und die
dazu geeignet sind, eine Verbindung respektive
zwischen den Mitteln (2, 10, 12) zur Identifikati-
on eines analogen Signals oder den Mitteln (6)
zur Modulation des digitalen Signals und den
Mitteln (9) zur RF-Modulation einzurichten, ab-
hangig davon, ob das Signal von der analogen
oder der digitalen Art ist; und

- Mittel (9) zur RF-Modulation, die dazu geeignet
sind, das Signal zu modulieren, welches vonden
Umschaltmitteln (8) kommt, und es zu der End-
gerat-Vorrichtung oder den Endgerat-Vorrich-
tungen zu Ubertragen, zu welcher/welchen es
verschickt wurde.

Funkinfrastruktur nach Anspruch 9, wobei die Mittel
(1) zur RF-Modulation dazu geeignet sind, ein digi-
tales Signal im Basisband zu liefern.

Funkinfrastruktur nach Anspruch 9, wobei die Mittel
(4) zur Ausarbeitung des analogen Signals einen Fil-
ter zum Entfernen von Rauschen umfassen.

Funkinfrastruktur nach Anspruch 9, wobei die Mittel
(13) zur Ausarbeitung des analogen Signals im Fall
eines Simultanlbertragungsnetzwerkes dazu ge-
eignet sind, das beste Signal aus verschiedenen Re-
plikationen desselben Signals zu wahlen oder pas-
senddie verschiedenen Replikationen desselben Si-
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gnals zu kombinieren.

Funkinfrastruktur nach Anspruch 9, wobei die Mittel
(5) zur Ausarbeitung des digitalen Signals dazu ge-
eignet sind, die Fehler zu korrigieren, welche von
dem Funkkanal durch die Verwendung von Kanal-
kodierung eingebracht wurden.

Funkinfrastruktur nach Anspruch 9, wobei die Mittel
(14) zur Ausarbeitung des digitalen Signals im Fall
eines Simultanlibertragungsnetzwerkes dazu ge-
eignet sind, eine korrekte Replikation desselben Si-
gnals von allen empfangenen zu wahlen.

Funkinfrastruktur nach Anspruch 9, wobei die Mittel
(3) zur Demodulation des digitalen Signals und die
Mittel (6) zur Modulation des digitalen Signals einen
4FSK-Demodulator beziehungsweise einen 4FSK-
Basisband-Modulator umfassen.

Revendications

Procédé destiné a permettre a des appareils de com-
munication radio mobiles formant terminaux - qui
sont aptes a utiliser une technologie de communica-
tion radio analogique et/ou une technologie de com-
munication radio numérique - de réaliser, entre eux,
une transmission de données de voix et/ou de don-
nées par l'intermédiaire d’'une infrastructure radio
comprenant au moins une station relais qui com-
prend un dispositif de développement de signal ana-
logique, un dispositif de développement de signal
numeérique, et un modulateur RF adapté pour pro-
duire un signal RF avec une modulation de fréquen-
ce qui commence par laforme d’'onde de modulation
au niveau de I'entrée, ledit procédé comprenant les
étapes suivantes qui sontaccomplies par une station
relais unique et qui consistent a :

- recevoir un signal transmis par un appareil for-
mant terminal ;

- démoduler ledit signal regu ;

- analyser le signal démodulé afin de détecter
si le signal est du type analogique ou du type
numeérique ;

- développer le signal démodulé en fonction du
type de modulation du signal lui-méme ;

- commuter I'entrée dudit modulateur RF entre
les sorties desdits deux dispositifs de dévelop-
pement de signal en fonction du type du signal
détecté lui-méme, de fagon a transférer I'entrée
correspondante vers le modulateur RF ;

- re-moduler le signal démodulé en fonction du
type de signal ;

- transmettre le signal re-modulé vers I'appareil
(ou les appareils) auquel (auxquels) il est des-
tiné.
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Procédé selon la revendication 1, comprenant par
ailleurs les étapes consistant a :

- démoduler le signal numérique dans la bande
de base ;

- moduler le signal numérique dans la bande de
base.

Procédé selon la revendication 1, dans lequel le si-
gnal analogique peut étre associé - au moment de
la transmission - a une tonalité d’accés d’une infras-
tructure radio.

Procédé selon la revendication 3, dans lequel la to-
nalité d’accés est constituée par une tonalité de fré-
quence infra-acoustique du type CTCSS.

Procédé selon la revendication 1, dans lequel le dé-
veloppement du signal analogique comprend I'étape
consistant a filtrer le signal dans la bande de base
afin d’éliminer le bruit.

Procédé selon la revendication 1, dans lequel le si-
gnal numérique est du type 4FSK.

Procédé selon la revendication 2, dans lequel le dé-
veloppement du signal numérique dans la bande de
base comprend I'étape consistant a corriger des er-
reurs introduites par le canal radio lors de I'utilisation
d’une codification de canal.

Procédé selon la revendication 1, dans lequel - dans
le cas d’un réseau de diffusion simultanée - le déve-
loppement du signal numérique comprend I'étape
consistant a sélectionner le meilleur signal parmi di-
verses reproductions du méme signal, et le dévelop-
pement du signal numérique comprend I'étape con-
sistanta choisir une reproduction correcte parmil’en-
semble des reproductions regues du méme signal.

Infrastructure radio adaptée pour permettre a des
appareils de communication radio mobiles formant
terminaux - qui sont aptes a utiliser une technologie
de communication radio analogique et/ou une tech-
nologie de communication radio numérique - de réa-
liser, entre eux, une transmission de données de voix
et/ou de données, ladite infrastructure radio compre-
nant au moins une station relais comprenant :

- des moyens (1) de démodulation RF, adaptés
pour recevoir le signal transmis par un appareil
formant terminal ;

- des moyens (2, 10, 12) d’identification d’un si-
gnal analogique provenant des moyens (1) de
démodulation RF ;

- des moyens (4, 13) adaptés pour développer
le signal analogique provenant desdits moyens
(2,10, 12) d’identification d’un signal analogique
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en fonction du type de modulation du signal lui-
méme ;

- des moyens (3) d’identification d’un signal nu-
mérique provenant des moyens (1) de démodu-
lation RF ;

- des moyens (5, 14) adaptés pour développer
le signal numérique provenant desdits moyens
(3) d’identification d'un signal numérique en
fonction du type de modulation du signal lui-
méme ;

- des moyens (6) de modulation du signal nu-
mérique provenant desdits moyens (5, 14) de
développement de signal numérique ;

- des moyens (7, 11, 15) de logique décision-
nelle connectés aux moyens (2, 10, 12) d’'iden-
tification d’un signal analogique et aux moyens
(3) d’identification d’'un signal numérique, adap-
tés pour reconnaitre la présence d’un signal
analogique ou d’un signal numérique ;

- des moyens de commutation (8) connectés aux
moyens (7, 11, 15) de logique décisionnelle,
adaptés pour établir une connexion respective-
mententre les moyens (2, 10, 12) d’identification
d’'un signal analogique ou les moyens (6) de mo-
dulation du signal numérique et des moyens (9)
de modulation RF, en fonction du fait que le si-
gnal est du type analogique ou du type
numeérique ; et

- des moyens (9) de modulation RF adaptés
pour moduler le signal provenant des moyens
de commutation (8), et pour le transmettre vers
I'appareil (ou les appareils) formant terminal
(terminaux) auquel (auxquels) le signal est des-
tiné.

Infrastructure radio selon la revendication 9, dans
laquelle les moyens (1) de modulation RF sont adap-
tés pour fournir un signal numérique dans la bande
de base.

Infrastructure radio selon la revendication 9, dans
laquelle les moyens (4) de développement du signal
analogique comprennent un filtre pour éliminer le
bruit.

Infrastructure radio selon la revendication 9, dans
laquelle - dans le cas d’un réseau de diffusion simul-
tanée - les moyens (13) de développement du signal
analogique sont adaptés pour sélectionner le
meilleur signal parmi diverses reproductions du mé-
me signal, ou bien pour combiner de fagon adéquate
les diverses reproductions du méme signal.

Infrastructure radio selon la revendication 9, dans
laquelle les moyens (5) de développement du signal
numeérique sont adaptés pour corriger les erreurs in-
troduites par le canal radio lors de I'utilisation d’une
codification de canal.
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Infrastructure radio selon la revendication 9, dans
laquelle - dans le cas d’un réseau de diffusion simul-
tanée - les moyens (14) de développement du signal
analogique sont adaptés pour choisir une reproduc-
tion correcte du méme signal parmi 'ensemble des
reproductions regues.

Infrastructure radio selon la revendication 9, dans
laquelle les moyens (3) de démodulation du signal
numérique et les moyens (6) de modulation du signal
numérique comprennent un démodulateur 4FSK et
un modulateur 4FSK dans la bande de base, res-
pectivement.
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