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Thus in the persent invention only truly "ac- tive" time-slots are
amplified. This invention relates to a mobile radio system,
Advantageously, each amplifier unit has, for and in particular to a radio
repeater (cell enhancer)  duplex operation, forward and reverse amplifying
for a digital time-division-multiple-access (TDMA)   5   paths, and the
number of amplifier units is smaller mobile radio system.
than the number of the RF channels, the amplifier In a mobile radio system,
there often exist      units being of selectable frequency, and the control
areas of poor coverage within the service area of a  means being arranged,
in use, to select the fre- base station, where poor signal reception by the
quency of each unit for assignment to an active base station from a mobile
(and vice versa) results  10  channel. in unacceptable voice quality, or
even the total loss   In one preferred embodiment, each amplifier of a
call. One solution to this problem is the provi-  unit has, in each
amplifying path, a first frequency sion of a wideband repeater or
re-radiator. This    changer for converting input signals down to an
however suffers from certain disadvantages, viz (i)  intermediate
frequency, a band-pass filter, and a it would re-radiate all signals within
the frequency   15  second frequency changer for converting the fil- range
covered - including unwanted signals, for     tered signals up to the
original frequency, the filter example from other radio systems which may
be       frequency being fixed, and the channel assignment using the band;
(ii) intermodulation and wideband   of the unit being controllable by
controlling the noise; and (iii) the power level of each channel
frequency changer local oscillator frequency. Con- within the band would be
amplified by an equal  20  veniently, the intermediate frequencies for the
for- amount regardless of the actual signal strength.    ward and reverse
paths of an amplifier unit differ A radio repeater is known from EP 0210811
by an amount corresponding to the transmit-re- (NEC), which describes a
radio repeater for relay-  ceive frequency spacing of the speech channels,
ing time-slots of TDMA radio communication in       whereby a single local
oscillator may be used for which the TDMA transmissions are received, an-
25  the unit. Preferably, the control means is common alysed, coding
information is extracted, and the    to all the amplifier units. TDMA
signal is reconstructed and then transmitted.      In another preferred
embodiment, each am- It uses the analysis and extraction of start codes in
plifier unit has, in each amplifying path, a fre- order to determine which
time-slots are expected    quency changer for converting input signals to
an to contain data. The system will amplify these time-  30  intermediate
frequency, a band-pass filter, a fre- slots, even if no data is present.
This means that  quency discriminator for demodulating the digital
amplifiers will be allocated to channels even when  signal, a regenerator
for the recovered digital sig- carrying no data. This could cause
data-carrying    nal, a modulator driven by the regenerated digital
channels to be lost if there is no free amplifier for  signal and operating
at the original frequency, the them. If further amplifiers are provided to
accom-   35  channel assignment of the unit being controllable modate this,
the complexity of the repeater is in-  by controlling the local oscillator
frequencies sup- creased.                                            plied
by the frequency changer and the modulator. Our co-pending EP patent
application no.         The output of the modulator is amplified to produce
0274857 published 20th July 1988 utilises a plural-  the output of the
amplifier unit. ity of frequency-agile single-channel amplifier units  40
Alternatively, the frequency changer may com- for amplifying only
traffic-carrying channels. This  prise two mixers both supplied with the
input sig- repeater is an analogue frequency-division-multi-   nal, the
local oscillator for each mixer being at the ple-access (FDMA) system, and
so is not suitable    same frequency but with a relative phase displace-
for digital systems such as the proposed pan-       ment of 90 degrees,
with the local oscillator fre- European GSM  (Groupe Speciale Mobile)
mobile  45  quency being nominally the same as the signal radio system.
frequency. The resulting two signals from the mix- The present invention
provides a radio repeater  ers are processed at baseband to derive a
regener- for a frequency band having a plurality of RF       ated replica
of the digital modulation, preferably by channels for carrying a plurality
of digital TDMA   digital signal processing techniques. The process-
channels each having a sequence of time slots,  50  ing includes low-pass
filtering. The regeneration comprising: a plurality of single RF-channel
am-    process produces two signals which are applied to plifier units,
each having means for identifying an  two modulators driven by the same
local oscillator active time-slot of a TDMA channel, within an ac-   as the
frequency changer, and with a relative tive RF channel, and for amplifying
digital signals  phase displacement of 90 degrees. The outputs of in that
time slot, and control means for scanning   55  the two modulators are
combined and amplified to the RF channels to identify an active RF channel
produce the output of the amplifier unit. 



and for assigning one of the amplifier units to an      Advantageously, the
time slot identification identified active channel.
means comprises a time slot activity detector for 3    3                 EP
0 411 028 B1                       4 detecting which time slot of a channel
is active, a  base station 1, and an antenna 11 for communica- control unit
which receives the output of the time  tion with the mobile units 3 within
the poor cov- slot activity detector, and a time slot gate and   erage area
4. Between the two antennas 10 and 11 power control unit which is
controlled by the con-  are connected, via a radio frequency (RF) module
trol unit so as to amplify only an active time slot. In   5   12, a number
(three only of which are shown) of this case, each amplifier unit may
further comprise  duplex, single-channel amplifier modules 13. The a clock
recovery, synchronisation and time slot    number of modules 13 is less
than the number of detector unit for deriving a system clock, synch-
channels allocated for the radio area 2, and a ronisation pulses and time
slot strobes and apply-  control unit 14 is provided for channel
allocation. ing these to the control unit.                to  The control
unit 14 scans the allocated channels to Preferably, the control unit of
each amplifier  identify those which are in use, and switches the unit
includes means for controlling the operating  amplifier units 13 to the
appropriate channels. frequency of the enabled amplifier unit to follow a
The scanning function may be performed by predetermined frequency hopping
sequence, there-   one or more of the amplifier units under the control by
allowing the repeater to be used in radio sys-  15  of the control unit
(14). tems which employ frequency hopping. Conve-           An amplifier
module 13 is shown in Figure 3. In niently, the frequency control means of
a given    order to achieve the selectivity required for channel amplifier
unit is effective to control the first and  selection, incoming signals are
converted down to second frequency changers or modulators of that    an
intermediate frequency (IF), filtered and up- amplifier unit.
20  converted. Though not in principle essential, the A radio repeater
constructed in accordance     frequency of re-radiation is the same as that
of the with the invention, will now be described, by way of  received
signals, to avoid the necessity of requiring example, with reference to the
accompanying       the mobile unit 3 (or the base station 1) to change
drawings, in which:                                frequency. Figure 1
shows schematically a mobile radio  25  In Figure 3, the signal received at
an input 20 area;                                 from the base station 1
is down-converted in a Figure 2   is a block diagram of the repeater;
mixer 21 to an intermediate frequency of (for ex- Figure 3   is a block
diagram of one amplifier  ample) 45MHz, and the desired channel is filtered
unit of the repeater of Figure 2;     in a band-pass filter 23 and
amplified by amplifier Figure 4   is a block diagram of the RF mod-  30
24. It is then up-converted to the original frequency ule of the repeater
of Figure 2;      (by a mixer 25), amplified in a power amplifier 26,
Figure 5   is a block diagram of an alternative  and supplied to an output
27 for retransmission to embodiment of one amplifier unit of   the poor
coverage area 4. This base-to-mobile the repeater of Figure 2; and
transmission direction is known as a downlink. The Figure 6   is a block
diagram of another alter-  35   mobile-to-base transmission direction (the
uplink) is native embodiment of one amplifier    treated similarly by units
20' to 27', except that unit of the repeater of Figure 2.     (assuming a
transmit-receive frequency spacing of Referring to the drawings, Figure 1
illustrates  45MHz) a 90MHz l.F. is chosen, so that a single schematically
a mobile radio system, in which a     output from a local oscillator 28 can
be used to base station 1 serves an area 2 - perhaps one   40  supply all
four mixers 21, 25, 21', 25'. The I.F. "cell" of a cellular radio system
for two-way    filters 23, 23' are fixed frequency, and channel speech
communication with a number of mobile       selection is effected by
controlling the frequency of units 3. It is assumed that, within a given
frequency  the local oscillator 28. The oscillator 28 is a con- band,
duplex radio channels, namely a control or   ventional frequency
synthesiser capable of being signalling channel and a number of speech
chan-  45  switched, via a control bus 15 (see fig. 2) from the nels, are
allocated for communication between the  control unit 14, to frequencies
such that the I.F. base station 1 and the mobile units 3 within the
filters 23, 23' select any of the allocated channels. area 2. Owing (for
example) to the nature of the   Similarly, the control unit 14, via the bus
15, can terrain, there exists within the area 2 a poor cov-  control the
amplifiers 13, turning the individual time erage area 4. The quality of
communication be-  60  slots on or off, and setting the output signal level
to tween the base station 1 and the mobile units 3    a value derived by
the control unit 14 from the 



within this area 4 is unsatisfactory, and a fixed  incoming signal.
repeater 5 is provided at a location such that it can  The RF module 12 is
shown in Figure 4. The achieve satisfactory radio communication both with
"base" antenna 10 is connected via a duplexer 30 the base station and with
the mobile units within  55  to (a) a receive preamplifier 31 and a power
splitter the poor coverage area.                            32 which feeds
the module inputs 20 (and, if re- Figure 2 illustrates the repeater 5 which
has, in  quired, the control unit 14), and (b) a passive outline, an
antenna 10 for communication with the  power combiner 33 which receives the
module 4    5                 EP 0 411 028 B1                    6 outputs
27'. Similar components 30' to 33' interface  Once an amplifier unit is
assigned to an operat- the "mobiles" antenna 11 to the module inputs 20'
ing channel, the received signals on the downlink and outputs 27. In an
alternative embodiment (not  are intercepted and amplified by amplifier 34
and shown), separate antennas 10 and 11 could be       passed to the
demodulator and level detector 35, used for each amplifier module 13.
5   which also derives time-slot timing information. A The architecture of
control unit 14 can be con-  similar function on the uplink is performed by
am- ventional and will not, therefore, be described in  plifier 34' and
demodulator and level detector 35'. detail.
The control logic module 36 uses the signal In the present embodiment of
the invention, the  level and time-slot timing information from 35 and
function of the control unit 14 is to determine to  10  35' to control the
transmitted power levels in the which frequencies the channel modules 13
should    relevant time-slots of downlink and uplink, via the be switched.
The control unit is programmed with a  time-slot gate and power controllers
38 and 38', so set of channel frequencies on which the repeater   as to
amplify only signals in the relevant time-slots. may operate. When a signal
in a time-slot on any      It should be noted that the time-slots proper to
of these channels meets certain predetermined   15  a given mobile have a
relative time displacement conditions, the channel is judged to be in use.
If a  between uplink and downlink of several time-slots. channel module is
available, it will be switched on   Figure 5 illustrates schematically an
alternative to amplify that time-slot in that channel. The con-  embodiment
of an amplifier module 13, in which ditions for determining the in-use
state may include  the received signal at input 20 is down-converted in
signal strength, signal to noise radio, and quality of  20  a mixer 21 to
an intermediate frequency of (for the digital modulation.
example) 45MHz, and the desired channel is fil- Programming of the control
unit may be by      tered by a band-pass filter 23 and amplified by manual
means, for example switches or keypad       amplifier 24. The signal is
then demodulated by attached to the unit, or remotely via an appropriate
demodulator 40 and the digital modulating signal is communications
interface, or by resident internal  25  regenerated in regenerator 41,
which also derives program.
signal level and time-slot timing information for the Where the repeater is
equipped with fewer       control logic module 36. The recovered digital
sig- channel modules than the number of frequency       nal is applied to
modulator 25 to produce a replica channels on which it is programmed to
operate,     of the original signal, which is amplified in amplifier then
during periods in which one or more channel  30  26 and supplied to an
output 27 for retransmission. modules are not occupied in amplifying, they
may   The other direction of transmission is treated simi- be used to scan
the remaining relevant channels   larly in units 21' to 24, 40', 41', 25'
and 26'. for activity. Alternatively, a dedicated scanning re-  Figure 6
illustrates yet another alternative em- ceiver module may be used for this
purpose.        bodiment of an amplifier module 13, in which the In the
cellular system, the channels to scan will  35  received signal at input 20
is applied to two mixers consist of one control and signalling channel and
a  50 and 51, the local oscillator for each mixer being number of speech
channels (the control and signal-  at the nominal centre frequency of the
channel to ling channel is used for registration of mobile trans-  be
amplified. The local oscillator supplies to the mitters onto the cellular
system, for setting up  two mixers are displaced in phase by 90 degrees
telephony calls, and for other control purposes   40  in order to operate
the mixers in phase quadrature. such as initiating frequency hopping
sequences).   The resulting mixer outputs represent the quadra- For a TDMA
mobile radio system, each mobile    ture modulation components of the
received signal, unit 3 is allocated a given time slot in the time  and are
applied to low-pass filters 53 and 54 which domain by the base station 1.
This time slot alloca-  attenuate any unwanted high frequency signals. tion
is carried out during the call set-up procedure.  45   The outputs from
filters 53 and 54 are applied to a Typically, the time domain has eight
time slots,   signal-processing unit 55 which recovers the digital 



which effectively means that the repeater 5 can    modulation and derives
time-slot timing informa- handle eight times as many mobile units 3 as
there  tion, and also detects the level of the received are channels.
signal. Unit 55 may also include means for As shown in Figure 3, the
antennas 10 and 11   50  equalisation, error detection and error
correction. are connected to each of the duplex amplifier units  Mixers 56
and 57 are supplied with a local oscilla- 13 via duplexers 30 and 30'. The
duplexers 30 and  tor at the channel frequency via a 90 degree phase 30'
are common to all the amplifier units 13, and  shift unit 58, and are also
supplied with appropriate form part of the RF module 12. In an alternative
outputs from the signal processing unit 55, so as to embodiment which
utilises separate antennas 10  55  recreate a replica of the received
signal. The other and 11 for each amplifier 13, time switches could
direction of transmission is handled in a similar be used instead of the
duplexers 30 and 30'.       manner by units 50' to 57' and 26'. 5    7
EP 0 411 028 B1                       8 As the GSM mobile radio system has
a re-           ment of the unit being controllable by control- quirement
for frequency hopping, the amplifier        ling the frequency changer
local oscillator fre- units 13 are each provided with means for im-
quency. plementing a hopping sequence. The arrangement is such that the
system operator can decide wheth-   5   5. A repeater as claimed in claim 3
or claim 4, er or not frequency hopping is to be used. Where it    wherein
each amplifier unit (13) has, in each is to be used, the control unit 14 is
instructed       amplifying path, means (40) for demodulating accordingly
by the control and signalling channel,     and regenerating the digital
modulating signal and this unit sends appropriate control instructions
and a modulator (41) for recreating a modu- to the control logic modules 36
of the amplifier  10  lated signal at the received frequency using units
13. The modules 36 then control their syn-       said digital signal.
thesisers 28, which drive the mixers 21, 21', 25 and 25', to implement the
predetermined hopping se-    6. A repeater as claimed in claim 5, further
com- quence.                                                prising digital
signal processing means for any This hopping sequence is controlled by
soft-  15   or all of the functions of filtering, demodulation ware
associated with the base station 1. Each of       and regeneration, and
optionally for equalisa- the mobile units 3 is provided with means for
tion of distortion of the received signal. controlling the pattern of
frequency hopping for that mobile unit, once instructions are received over
the  7. A repeater as claimed in claim 4, wherein the control channel from
the base station 1.      20       intermediate frequencies for the forward
and reverse paths of an amplifier unit (13) differ by Claims
an amount corresponding to the transmit-re- ceive frequency spacing of the
speech chan- 1. A radio repeater for a frequency band having a     nels,
whereby a single local oscillator may be plurality of RF channels for
carrying a plurality  25  used for the unit. of digital TDMA channels each
having a se- quence of time slots, comprising: a plurality of  8.  A
repeater as claimed in any one of claims 1 single RF-channel amplifier
units (13) each        to 7, wherein the control means (14) is com- having
means (35, 36, 38; 36, 38, 40, 41; 36,      mon to all the amplifier units.
38, 55) for identifying an active time-slot of a   30 TDMA channel, within
an active RF channel,     9. A repeater as claimed in any one of claims 1
and for amplifying digital signals in that time    to 8, wherein the time
slot identification means slot; and control means (14) for scanning the
comprises a time slot activity detector (35) for RF channels to identify an
active RF channel       detecting which time slot of a channel is ac- and
for assigning one of the amplifier units to  35  tive, a control unit (36)
which receives the an identified active channel.
output of the time slot activity detector (35), and a time slot gate and
power control unit 2. A repeater as claimed in claim 1, wherein each
(38) which is controlled by the control unit so amplifier unit (13) has,
for duplex operation,       as to amplify only an active time slot. forward
and reverse amplifying paths.     40 10. A repeater as claimed in claim 9,
wherein each 3. A repeater as claimed in claim 1 or claim 2,
amplifier unit (13) further comprises a clock 



wherein the number of amplifier units (13) is      recovery,
synchronisation and time slot detec- smaller than the number of said RF
channels,      tor unit (35) for deriving a system clock synch- the
amplifier units being of selectable frequen-  45  ronisation pulses and
time slot strobes and cy, and the control means being arranged, in
applying these to the control unit (36). use, to select the frequency of
each unit for assignment to a traffic-carrying speech chan-  11. A repeater
as claimed in the claim 9 or claim nel.
10, wherein the control unit of each amplifier 50      unit (13) includes
means for controlling the 4. A repeater as claimed in claim 3, wherein each
operating frequency of the enabled amplifier amplifier unit has, in each
amplifying path, a     unit to follow a predetermined frequency hop- first
frequency changer (21) for converting in-    ping sequence, thereby
allowing the repeater put signals down to an intermediate frequency,    to
be used in radio systems which employ a band-pass filter (23), and a second
frequen-  55  frequency hopping cy changer (25) for converting the filtered
sig- nals up to the original frequency, the filter  12. A repeater as
claimed in claim 11 when appen- frequency being fixed, and the channel
assign-     dant to claim 4, wherein the frequency control 6    7
EP 0 411 028 B1                     8 As the GSM mobile radio system has a
re-            ment of the unit being controllable by control- quirement
for frequency hopping, the amplifier         ling the frequency changer
local oscillator fre- units 13 are each provided with means for im-
quency. plementing a hopping sequence. The arrangement is such that the
system operator can decide wheth-   5   5. A repeater as claimed in claim 3
or claim 4, er or not frequency hopping is to be used. Where it    wherein
each amplifier unit (13) has, in each is to be used, the control unit 14 is
instructed       amplifying path, means (40) for demodulating accordingly
by the control and signalling channel,     and regenerating the digital
modulating signal and this unit sends appropriate control instructions
and a modulator (41) for recreating a modu- to the control logic modules 36
of the amplifier  10   lated signal at the received frequency using units
13. The modules 36 then control their syn-       said digital signal.
thesisers 28, which drive the mixers 21, 21', 25 and 25', to implement the
predetermined hopping se-     6. A repeater as claimed in claim 5, further
com- quence.                                                prising digital
signal processing means for any This hopping sequence is controlled by
soft-  15    or all of the functions of filtering, demodulation ware
associated with the base station 1. Each of       and regeneration, and
optionally for equalisa- the mobile units 3 is provided with means for
tion of distortion of the received signal. controlling the pattern of
frequency hopping for that mobile unit, once instructions are received over
the  7. A repeater as claimed in claim 4, wherein the control channel from
the base station 1.      20       intermediate frequencies for the forward
and reverse paths of an amplifier unit (13) differ by Claims
an amount corresponding to the transmit-re- ceive frequency spacing of the
speech chan- 1. A radio repeater for a frequency band having a      nels,
whereby a single local oscillator may be plurality of RF channels for
carrying a plurality  25  used for the unit. of digital TDMA channels each
having a se- quence of time slots, comprising: a plurality of  8.  A
repeater as claimed in any one of claims 1 single RF-channel amplifier
units (13) each        to 7, wherein the control means (14) is com- having
means (35, 36, 38; 36, 38, 40, 41; 36,       mon to all the amplifier
units. 38, 55) for identifying an active time-slot of a   30 TDMA channel,
within an active RF channel,      9. A repeater as claimed in any one of
claims 1 and for amplifying digital signals in that time     to 8, wherein
the time slot identification means slot; and control means (14) for
scanning the       comprises a time slot activity detector (35) for RF
channels to identify an active RF channel       detecting which time slot
of a channel is ac- and for assigning one of the amplifier units to  35
tive, a control unit (36) which receives the an identified active channel.
output of the time slot activity detector (35), and a time slot gate and
power control unit 



2. A repeater as claimed in claim 1, wherein each      (38) which is
controlled by the control unit so amplifier unit (13) has, for duplex
operation,      as to amplify only an active time slot. forward and reverse
amplifying paths.      40 10. A repeater as claimed in claim 9, wherein
each 3. A repeater as claimed in claim 1 or claim 2,        amplifier unit
(13) further comprises a clock wherein the number of amplifier units (13)
is       recovery, synchronisation and time slot detec- smaller than the
number of said RF channels,       tor unit (35) for deriving a system clock
synch- the amplifier units being of selectable frequen-  45  ronisation
pulses and time slot strobes and cy, and the control means being arranged,
in        applying these to the control unit (36). use, to select the
frequency of each unit for assignment to a traffic-carrying speech chan-
11. A repeater as claimed in the claim 9 or claim nel.
10, wherein the control unit of each amplifier 50      unit (13) includes
means for controlling the 4. A repeater as claimed in claim 3, wherein each
operating frequency of the enabled amplifier amplifier unit has, in each
amplifying path, a      unit to follow a predetermined frequency hop- first
frequency changer (21) for converting in-     ping sequence, thereby
allowing the repeater put signals down to an intermediate frequency,
to be used in radio systems which employ a band-pass filter (23), and a
second frequen-   55  frequency hopping cy changer (25) for converting the
filtered sig- nals up to the original frequency, the filter   12. A
repeater as claimed in claim 11 when appen- frequency being fixed, and the
channel assign-      dant to claim 4, wherein the frequency control    9
EP 0 411 028 B1                       10 means of a given amplifier unit
(13) is effective  6. Repeater nach Anspruch 5, der weiter Digitalsi- to
control the first and second frequency
gnalverarbeitungseinrichtungen far jede belie- changers of that amplifier
unit.                    bige oder flr alle Funktionen, namlich Filte- N-
rung, Demodulation und Regenerierung, und PatentansprUche
5       wahlweise far das Ausgleichen von Verzerrun- gen des empfangenen
Signals aufweist. 1. Funk-Repeater fOr ein Frequenzband mit einer Vielzahl
von RF-Kanalen zurn Obertragen einer    7. Repeater nach Anspruch 4, bei
dem sich die Vielzahl von digitalen TDMA-Kanalen, von de-
Zwischenfrequenzen fOr die Vorwirts- und nen jeder eine Sequenz von
Zeitschlitzen auf-  10   RUckwartspfade einer Verstarkereinheit (13) weist,
umfassend: eine Vielzahl von einzelnen       um einen Betrag unterscheiden,
der dem Sen- RF-Kanalverstirkereinheiten (13), von denen
de-Empfangsfrequenzabstand der Sprachkana- jeder
Einrichtungen          le entspricht, wobei ein einzelner Lokaloszilla-
(35,36,38;36,38,40,41;36,38,55) zum Identifizie-    tor fOr die Einheit
benutzt werden kann. ren eines aktiven Zeitschlitzes eines TDMA-   15
Kanals innerhalb eines aktiven RF-Kanals, und    &  Repeater nach einem
beliebigen Anspruch 1 far verstarkende digitale Kanale in dem betref-
bis 7, bei dem die Steuereinrichtung (14) allen fenden Zeitschlitz besitzt;
und Steuereinrich-      Verstirkereinheiten gemeinsam ist. tungen (14) zum
Abtasten der RF-Kanale, um einen aktiven RF-Kanal zu identifizieren und
20  9. Repeater nach einem beliebigen Anspruch 1 um eine der
Verstarkereinheiten einem identifi-     bis 8, bei dem die
Zeitschlitzidentifizierungs- zierten aktiven Kanal zuzuteilen.
einrichtungen umfassen: einen Zeitschlitzaktivi- tatsdetektor (35), der
feststellt, weicher Zeit- 2. Repeater nach Anspruch 1, bei dem jede Ver-
schlitz eines Kanals aktiv ist; eine Steuereinheit starkereinheit (13) far
den Duplexbetrieb vor-  26  (36), die die Ausgabe des
Zeitschlitzaktivitfits- warts- und rickwArtsverstArkende Pfade be-
detektors (35) empfangt, und eine Zeitschlitz- sitzt.
tor- und leistungssteuereinheit (38), die von der Steuereinheit (36) so
gesteuert wird, daB nur 3. Repeater nach Anspruch 1 oder 2, bei dem die
ein aktiver Zeitschlitz verstarkt wird. Anzahl der Verstarkereinheiten (13)
kleiner als  3o die Anzahl der RF-Kanale ist, wobei die Ver-     10.
Repeater nach Anspruch 9, bei dem die Ver- starkereinheiten solche mit
auswahlbarer Fre-       starkereinheit (13) weiter eine Taktwiederge- quenz
sind, und wobei die Steuereinrichtung         winnungs-, Synchronisations-
und Zeitschlitz- 



bei Benutzung so geschaltet ist, daB sie die        detektoreinheit (35)
zum Ableiten von System- Frequenz jeder Einheit fUr die Zuteilung zu   35
taktsynchronisationsimpulsen  und von Zeit- einem verkehrsfUhrenden
Sprachkanal wdhit.          schlitzfreigabesignalen aufweist und diese an
die Steuereinheit (36) anlegt. 4. Repeater nach Anspruch 3, bei dem jede
Ver- starkereinheit in jedem verstarkenden Pfad ei-   11. Repeater nach
Anspruch 9 oder 10, bei dem nen ersten Frequenzumsetzer (21) zum Herun-
40    die Steuereinheit jeder Verstarkereinheit (13) tersetzen der
Eingangssignale auf eine Zwi-         Einrichtungen zum  Steuem  der
Betriebsfre- schenfrequenz, ein Bandpassfilter (23), und ei-     quenz der
freigegebenen Verstarkereinheit da- nen zweiten Frequenzumsetzer (25) zum
Her-          hingehend, daB sie einer vorbestimmten Fre- aufsetzen der
gefilterten Signale auf die Ur-       quenzsprungsequenz folgt, wodurch sie
die sprungsfrequenz aufweist, wobei die Filterfre-  45  Benutzung des
Repeaters in Funksystemen er- quenz feast eingestellt ist und die
Kanalzutel-     moglicht, die das Frequenzsprungverfahren lung durch Steuem
der Lokaloszillatorfrequenz       anwenden. des Frequenzumsetzers steuerbar
ist. 12. Repeater nach Anspruch 11, falls in Verbin- 5. Repeater nach
Anspruch 3 oder 4, bei dem   so        dung mit Anspruch 4, bei dem die
Frequenz- jede Verstarkereinheit (13) in jedem verstar-
steuereinrichtung einer gegebenen Verstarke- kenden Pfad Einrichtungen (40)
zum Demodu-          reinheit (13) zur Steuerung des ersten und des lieren
und Regenerieren des digital modulie-        zweiten Frequenzumsetzers der
betreffenden renden Signals, und einen Modulator (41) zum
Verstarkereinheit wirksam ist. Wiedererzeugen eines modulierten Signals mit
55 der empfangenen Frequenz unter Verwendung des digitalen Signals
aufweist. 7    11                EP 0 411 028 B1                    12
Revendicatlons                                        16 a la frequence
rogue. 1. Un r6peteur radio, destine a une bande de       8. Un rep6teur
selon la revendication 5, compre- "\.-'  frequence, comprenant une serie de
canaux de       nant en outre un moyen de traitement de si- radiofrequence
de maniere a porter une serie   5   gnaux numdriques pour l'une quelconque
ou de canaux num6riques, A acces multiples par        pour la totalite des
fonctions de filtrage, de repetition dans le temps, qui incluent chacun
demodulation et de reg6n6ration, et facultative- une sequence de tranches
de temps compre-          ment pour l'egalisation de la distorsion du si-
nant: une serie d'unit6s amplificatrices (13) h    gnal regu. canal unique
de radiofrequence incluant cha-  70 cune un moyen (35, 36, 38; 36, 38, 40,
41; 36,  7. Un rtpeteur selon la revendication 4, dans 38, 55) servant &
identifier une tranche de        loquel des fr6quences intermddiaires, pour
les temps active d'un canal & acces multiples par      trajets direct et
inverse de l'unite amplificatrice r6petition dans le temps, situee &
l'int6rieur     (13), different d'une valour correspondant a d'un canal
actif de radiofrequence, et & ampli-  75  l'espacement des frequences
emission-recep- fier des signaux numeriques dans cette tran-       tion des
canaux de parole, grace a quoi un che de temps; et un moyen de commande
(14)         oscillateur local unique pout 8tre utilise pour servant a
explorer les canaux de radiofr6quen-     l'unite. ce de maniere a
identifier un canal actif de radiofr6quence et & assigner l'une des unit6e
n   8. Un repdteur selon l'une quelconque des reven- amplificatrices a un
canal actif identifie.        dications 1 a 7, dans lequel le moyen de
commando (14) est commun & toutes les uni- 2. Un repeteur selon la
revendication 1, dans         tes amplificatrices. lequel chaque unit4
amplificatrice comprend des trajets direct et inverse d'amplification on
25  9. Un repeteur selon l'une quelconque des reven- vue d'un
fonctionnement on duplex.                 dications 1 a 8, dans lequel le
moyen d'identi- fication de tranche de temps comprend un 3. Un repetour
selon la revendication 1 ou la         detecteur (35) d'activite de tranche
de temps revendication 2, dans loquel le nombre des         pour detecter
la tranche de temps d'un canal unites amplificatrices (13) est inferieur au
nom-   30  qui est active, une unild de commande (36) qui 



bre desdits canaux de radiofr6quence, les uni-     regoit la sortie du
detecteur (35) d'activite de t6es amplificatrices etant d'une frequence qui
tranche de temps, et une unit4 de commande pout Otre choisie, et le moyen
de commande         (38) de porte ot de puissance de tranche de etant
agence, on utilisation, pour choisir la      temps qui est commandde par
une unite de frdquence de chaque unitd pour l'assigner &   35   commande de
fagon & n'amplifier qu'une tran- un canal de parole portant une
circulation.        che de temps active. 4. Un r6pdteur selon la
revendication 3, dans      10. Un repeteur selon la revendication 9, dans
lequel chaque unitd amplificatrice comprend,       lequel chaque unite
amplificatrice (13) com- dans chaque trajet amplificateur, un premier  40
prend on outre une unit6 (35) de rdcupdration convertisseour (21) de
frdquence pour convertir    de signaux d'horloge, de synchronisation et de
des signaux d'entr~e en les abaissant & une        detecteur de tranche de
temps, afin de deriver frdquence intermediaire, un filtre passe-bande
un signal d'horloge du systbme, des impul- (23), at un deuxieme
convertisseur (25) de         sions de synchronisation et des declenche-
frequence pour convertir les signaux filtres en   45  ments de tranches de
temps et d'appliquer les elevant a nouveau a la frequence d'origine,
coux-ci a l'unit6 de commande (36). Ia frequence de filtre etant fixe, et
l'assignation de canal de 'uniMe pouvant tre commandde      11. Un rep6teur
selon la revendication 9 ou la en commandant la frequence d'oscillateur
local     revendication 10, dans lequel l'unite de coin- de convertissour
de frequence.             50      mande de chaque unite amplificatrice (13)
in- clut un moyen de commando de la frdquence 5. Un repeteur selon la
revendication 3 ou la          de fonctionnement de l'unite amplificatrice
vali- revendication 4, dans loquel chaque unite am-      doe afin de suivre
une sequence predetormi- plificatrice (13) comprend, dans chaque trajet
nde de sauts de frequences, en permettant amplificateur, un moyon (40) de
demodulation  5s   ainsi au repeteur d'8tre utilise dans des syste- et de
regeneration du signal numerique modu-       mes radio qui emploient des
sauts de frequen- lant et un modulateur (41) afin de recreor on      cos.
utilisant ledit signal numerique un signal modu- 8    13                EP
0 411 028 B1                    14     I 1     11111 1  1 12. Un rdp~teur
selon la revendication 11 lors- qu'elle depend de la revendication 4, dans
lequel le moyen de commando de frequence d'une unit6 amplificatrice donnde
(13) agit pour commander le premier at le deuxibme conver-   5 tisseurs de
fr6quences de catte unite amplifi- catrice. 10 16 20 25 30 35 40 45 50 55 9


