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to select the frequency of each unit for assignment to a traffic-carrying
channel. The present invention relates to a radio re-       Each amplifier
unit may have, for duplex opera- peater, and in particular, though not
exclusively, to  tion, forward and reverse amplifying paths. Ad- a radio
repeater for a mobile radio system.    5   vantageously, each amplifier
unit has, in each am- In a mobile radio system, there often exist
plifying path, a frequency changer for converting areas of poor coverage
within the service area of a  input signals down to an intermediate
frequency, a base station where poor signal reception by the    band-pass
filter, and a second frequency changer base station from a mobile (and vice
versa) results  for converting the filtered signals up to the original in
unacceptable voice quality or even the total loss  10  frequency, the
filter frequency being fixed, and the of a call. One solution to this
problem is the provi-  channel assignment of the unit being controllable
sion of a wideband repeater or re-radiator. This   by controlling the
frequency changer local oscillator however suffers from certain
disadvantages, viz (i)  frequency. Preferably, the intermediate frequencies
it would re-radiate all signals within the frequency  for the forward and
reverse paths of an amplifier range covered - including unwanted signals,
eg   15  unit differ by an amount corresponding to the trans- from other
radio systems which may be using the    mit-receive frequency spacing of
the channels, band; (ii) intermodulation and wideband noise; and  whereby a
single local oscillator may be used for (iii) the power level of each
channel within the band  the unit. would be amplified by an equal amount
regardless      In a preferred embodiment, the monitoring and of the actual
signal strength.                 20  control means is common to all the
amplifier units. A known radio repeater, disclosed in US-A-      In this
case, one channel may be designated as a 4,152,647 (Gladden et al) scans a
plurality of fre-  signalling channel, the monitoring and control quencies
and, if a frequency is carrying an appro-  means being arranged, in the
event that a traffic- priate access code, retransmits that signal on an-
carrying channel is identified when one amplifier other frequency with an
access code for the re-  25  unit is assigned to the signalling channel and
the ceiver for which it is intended. This system can   remaining units are
in use, to reassign said one only handle one communication link at a time.
amplifier unit to the identified channel. Furthermore since retransmission
occurs on a dif-     In another preferred embodiment, the control ferent
frequency from that received, the station at  means is common to all the
amplifier units, and the receiving end must be tuned to a different  30
each amplifier unit incorporates its own monitoring frequency from the
transmitting station, making this  means. Advantageously, the monitoring
means of system unsuitable for situations where the receiv-  each amplifier
unit Includes a synthesiser and ad- ing station is initially in direct
communication with  dress decoding and data multiplexing circuits. In the
transmitting station and moves into an area    this case, the control means
may be constituted by where the receiving and transmitting stations can
35  a control unit having a central processor, a pro- only communicate
through the repeating station,    gram memory and a non-volatile data
memory, the since the receiving station must then re-tune to the  control
unit being interfaced with the amplifier frequency of the repeater station.
units. According to one aspect, the invention provides      Preferably, the
control unit is effective to select a radio repeater for a frequency band
containing a   40   a first of the amplifier units as a signalling channel
plurality of channels, comprising monitoring and   of predetermined
frequency, and to command the control means operable to scan the channels
of the  synthesiser of said first amplifier unit to tune to band so that
the monitoring and control means can  said predetermined frequency. Then,
the control identify a channel carrying traffic from amongst a  unit may be
effective to select a second of the plurality of channels, characterised by
a plurality of  45  amplifier units as a voice channel scanner, and to
single channel amplifier units operable in conjunc-  command the
synthesiser of said second amplifier tion with the monitoring and control
means so that  unit to tune to the frequency of one of the voice when a
channel carrying traffic is identified from  channels. Subsequently, the
control unit may be the plurality of scanned channels by the monitoring
effective to interrogate said second amplifier unit to and control means,
one of the single channel am-   so  determine whether that unit is
receiving signal plifier units can be enabled to receive and transmit
whose strength is greater than a predetermined on the identified traffic
carrying channel.        threshold, and to enable that amplifier unit if
said Although one unit could be provided for each    predetermined
threshold is exceeded by the re- channel allocated for use with the band,
in a pre-  ceived signal. In the case where the received sig- ferred
arrangement the number of amplifier units is  55  nal is less than said
predetermined threshold, the smaller than the number of said channels, the
control unit may then be effective to command the amplifier units are of
selectable frequency and the  synthesiser of said second amplifier unit to
tune to monitoring and control means are arranged, in use,  the frequencies
of other voice channels in turn, to 2  
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other amplifier units to determine  nication with the base station 1, and
an antenna 11 whether any unit is receiving a signal whose       for
communication with the mobile units 3 within strength is greater than said
predetermined thresh-  the poor coverage area 4. Between the two anten-
old, and to enable that amplifier unit if said pre-  nas 10 and 11 are
connected, via a radio frequency determined threshold is exceeded.
Advantageously,   5   (RF) module 12, a number (three only of which are the
control unit is effective to allocate a third of the  shown) of duplex,
single-channel amplifier modules amplifier units as the voice channel
scanner upon  13. The number of modules 13 is less than the an amplifier
unit being enabled.                   number of channels allocated for the
radio area 2. Conveniently, the control unit is effective to  Consequently,
a monitoring receiver 14 is con- scan the amplifier units and to release
any enabled   70  nected to an antenna 15 for mobile-to-base trans- unit
whose received signal strength does not ex-   missions within the poor
coverage area 4. The ceed said predetermined threshold.
receiver 14 scans the allocated channels to identify Two forms of radio
repeater, each of which is   those which are in use, and reports its
findings to a constructed in accordance with the invention, will  control
unit 16 which switches the amplifier units to now be described, by way of
example, with refer-  15   the appropriate channels. Alternatively, the
antenna ence to the accompanying drawings, in which:       11 could be used
instead of the antenna 15. Figure 1   shows schematically a mobile radio
An amplifier module 13 is shown in Figure 3. In area;.
order to achieve the selectivity required for channel Figure 2   is a block
diagram of the first form  selection, incoming signals are converted down
to repeater;                        20  an intermediate frequency (IF),
filtered and up- Figure 3   is a block diagram of one amplifier
converted. The signals could be fully demodulated unit of the repeater of
Figure 2;     and remodulated, but this complexity is felt to be Figure 4
is a block diagram of the RF mod-     unnecessary. Though not in principle
essential, the ule of the repeater of Figure 2;      frequency of
re-radiation is the same as that of the Figure 5   is a flowchart
illustrating the opera-  25  received signals, to avoid the necessity of
requiring tion of the control unit of the re-   the mobile unit 3 (or the
base station 1) to change peater of Figure 2;                   frequency.
Figure 6   is a block diagram of the second         In Figure 3, the signal
received at an input 20 form of repeater;                     from the base
station 1 is down-converted in a Figure 7   is a control functions block
diagram   30   mixer 21 to an intermediate frequency of (for ex- showing
the interface between the     ample) 45MHz, and the desired channel is
filtered control unit of the repeater of Fig-  in a band-pass filter 23 and
amplified by amplifiers ure 6 and its channel amplifier       22 and 24. It
is then up-converted to the original modules; and
frequency (by mixer 25), amplified in a power am- Figure 8   is a flowchart
illustrating the opera-  ss  plifier 26 and supplied to an output 27 for
retrans- tion of the control unit of the re-   mission to the poor coverage
area 4. An automatic peater of Figure 6.                   gain control
(a.g.c.) circuit 28 is also shown, this Referring to the drawings, Figure 1
illustrates  ensuring that only that amount of amplification ap-
schematically a mobile radio system, in which a     propriate to the
received signal strength on the base station 1 serves an area 2 - perhaps
one   40  selected channel is applied. The mobile-to-base "cell" of a
cellular radio system for two-way voice  transmission direction is treated
similarly by units communication with a number of mobile units 3. It  20'
to 28', except that (assuming a transmit-receive is assumed that, within a
given frequency band,    frequency spacing of 45MHz) a 90MHz 1.F. is cho-
duplex radio channels, namely a control or signal-  sen, so that a single
output from a local oscillator ling channel and a number of voice channels,
are  45  29 can be used to supply all four mixers 21, 25, allocated for
communication between the base sta-  21', 25'. The I.F. filters 23,23' are
fixed frequency tion 1 and the mobile units 3 within the area 2.   and
channel selection is effected by controlling the Owing (for example) to the
nature of the terrain,  frequency of the local oscillator 29, which is a
there exists within the area 2 a poor coverage area,  conventional
frequency synthesiser capable of be- 4. The quality of communication
between the base   so  ing switched (via a control bus 17 from the control
station 1 and the mobile units 3 within this area Is  unit 16) to
frequencies such that the l.F. filters unsatisfactory, and a fixed repeater
5 is provided at  select any of the allocated channels. Similarly, the a
location such that it can achieve satisfactory   control unit 16, via the
bus 17. can control the radio communication both with the base station and
supply of power to the amplifiers 13, effectively with the mobile units
within the poor coverage area   55  turning the channel module on or off.
4.                                                     The RF interface is
shown in Figure 4. The Figure 2 illustrates a first form of repeater
"base" antenna 10 is connected via a duplexer 30 which has, in outline, an
antenna 10 for commu-    to (a) a receive preamplifier 31 and a power
splitter 
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the module inputs 20 (and, if re-  to it, then the control unit 16 will
switch the channel quired, the monitoring receiver 14), and (b) a pas-
module from the control channel to the new chan- sive power combiner 33
which receives the module  nel (44). When a channel module 13 again be-
outputs 27'. Similar components 30' to 33' interface  comes free, it will
be reallocated to the control the "mobiles" antenna 11 to the module inputs
20'   5   channel on the next scan, irrespective (45) of and outputs 27.
whether there Is actually signalling on the control The identification of
active channels requiring  channel at the time. Two lists are kept inside
the the use of amplifier modules 13 could be carried  control unit 16; one
recording which, if any, chan- out autonomously by the modules themselves,
but   nel module 13 is being used by each channel; the this would require
special arrangements to prevent  10  other recording which, if any, channel
each channel two modules switching to the same channel, and it  module is
switched to. These lists will ensure that is preferred to employ a common
channel monitor-  no two channel modules 13 are switched to the ing and
control function.                         same channel, and that the
control unit 16 does not The monitoring receiver 14 could be a propri-
allocate one channel module to two channels. Simi- etary receiver, and
hence will not be described in  15  larly, if a channel is found whose
signal is below detail. It Is required to scan the channels, under  the
threshold and that channel has a channel mod- control of the control unit
16, and reports the mea-  ule 13 allocated to it, then the channel module
is sured signal strengths.                           switched off, and is
then free to be allocated to The control unit 16 comprises a central
proces-  other channels. sor, a program memory, a non-volatile data mem-
20  In general, the channels may have a priority ory, and interfaces to the
control bus 17, the moni-  order assigned to them, so that the high
priority toring receiver 14, and to a keyboard and terminal.  channels will
have a better chance of having a free This is a conventional architecture
and will not,  channel module 13 allocated to them. The control therefore,
be described in detail.                channel (if present) can be
allocated a high or low The function of the control unit 16 is to use the
25  priority, depending on its use in the radio system. signal strengths
determined by the monitoring re-  The description of the previous paragraph
assumes ceiver 14 to determine to which frequencies the   that the control
channel has the lowest priority, channel modules 13 should be switched.
Thus,      whilst the speech channels all have the same high- when the
signal strength on a channel is greater  er, priority. than a predetermined
threshold, the channel is  3o    Figure 6 illustrates schematically a
second judged to be in use. If a channel module 13 is    form of repeater
5'. This repeater 5' has an an- available, it will be switched on to
amplify that  tenna 10' for communication with the base station channel,
and will remain on that channel until the  1, and an antenna 11' for
communication with the signal strength of the associated mobile unit 3
falls  mobile units 3 within the poor coverage area 4. As below a (lower)
predetermined level.         35  with the embodiment of Fig. 2, a number
(four only When the repeater is initially switched on, a  of which are
shown) of duplex, single-channel am- user may have the option to enter, via
the key-   plifier modules 13' are connected via an RF mod- board, the
channel numbers that the enhancer      ule 12', between the two antennas
10' and 11' The needs to scan in the poor coverage area 4, these   number
of modules 13' is less than the number of then being stored in the
non-volatile memory. Alter-  40  channels assigned to the radio area 2. The
mod- natively, the channel numbers could be perma-     ules 13' are similar
to the modules 13 (one of nently set up in a read-only memory.
which is shown in Fig. 3), and so will not be Once the control unit 16 has
established the   described in detail here. Also, the RF module 12' is
channel numbers, either from the keyboard or from  similar to the module 12
shown in Fig.4. the memory, it then enters a loop that scans, in  45  The
main difference between the repeater 5' turn, the mobile-to-base
transmissions of all the  and the repeater 5 is that the former does not
have relevant channels. In the cellular system, the chan-  a monitoring
receiver. Instead, each of the channel nels to scan will consist of one
control channel and  modules 13' is arranged to provide a control unit a
number of speech channels (the control channel  16' with a Received Signal
Strength Indication is used for registration of mobile transmitters onto
50  (RSSI) for each of the two incoming signals. the cellular system and
for setting up telephony     The control unit 16' includes a central
proces- calls). Figure 5 is a flowchart for the control unit  sor, a
program memory, and a non-volatile data operation. Each time a channel is
found that has a  memory, and is interfaced to the channel amplifier signal
above the set threshold (40), and has no   modules 13' as shown in Fig. 7.
Also connected is channel module 13 switched to it (41), the control  55
a keyboard and terminal. The control unit 16' is of unit 16 will try to
allocate a free channel module to  conventional architecture, and will not,
therefore, be 



it (42). If no free channel modules 13 exist but (43)  described in detail.
Fig. 7 also shows one of the the control channel has a channel module
allocated  channel modules 13' together with its synthesiser 4    7
EP 0 274 857 B1                    8 14' and its address decoding and data
multiplexing  Stage 3: circuits which allow the functions in that channel
module to be independently addressed. These            This loads the
synthesisers 14' in the module functions enable the control unit 16' to
write data in  13' previously assigned the status of "scanner with parallel
to the synthesiser 14' of the module 13',   5   the data required to tune
it to the frequency appro- which synthesiser contains its own read/write
mem-  priate to the channel chosen in stage 2. ory, thereby independently
switching on and off the    Immediately following stage 3, the synthesiser
two transmitters, and reading the RSSI of signals  14' starts to hunt for
the new frequency. As this will both from the base station 1 and the
associated    take several milliseconds to "lock on", it is conve- mobile
unit 3. For each RSSI, a comparison is  10  nient to occupy this otherwise
spare time in the made with a predetermined threshold level and a
execution of stage 4. binary decision made available to the control unit
16' .                                              Stage 4: The control
unit 16' functions are summarised in the flowchart of Fig. 8, which
consists of ten   15  This stage interrogates all the busy modules program
stages described as follows:               13' , and releases any that are
found to be no The act of switching on the control unit 16'    longer
required to perform the voice channel en- starts the program which begins
at stage 1.        hancement function. The criteria for release is based on
the RSSI relative to a predetermined Stage 1:
20  threshold. The transmitters in these modules 13' are switched off, and
their status changed to "free" This stage executes the following
initialisation  in the records. functions. A. It provides the user with the
option to enter,  Stage 5: via the keyboard, the channel numbers (or their
25 associated frequencies) of the N channels as-       By the time this
stage is reached, the syn- signed to the radio area 2, these then being
thesiser 14' in the "scanner" module has locked on stored in the
non-volatile data memory. Alter-  to its new frequency as instructed by
stages 2 and natively, the channel numbers could be perma-    3 previously.
The "scanner" module is then interro- nently set up in read-only memory.
30  gated to determine the presence or absence, of a B. It initialises the
synthesisers 14' in the chan-  signal received from a mobile unit 3 (the
criteria for nel modules 13'.                                the presence
of a signal is based on the RSSI C. It switches off the two transmitters in
each of  relative to a predetermined threshold). the channel modules 13'.
In the absence of a received signal, the pro- D. It establishes various
software tables which   35  gram returns via loop 1 to stage 2, where the
keep track of the status of the channel modules  sequence is repeated but
with the synthesiser 14 13' and the status of the N channels assigned to
tuned to a frequency appropriate to another free the radio area 2.
channel. E. It selects one channel module 13' , com-        In the event
that signals are absent from all of mands its synthesiser 14' to tune to
the signal-  40  the "free" channels, this sequence of stages 2 to 5, ling
channel used in that radio area 2, and     is repeated with stage 2
choosing the channels switches on its two transmitters.
cyclically. F. It selects one of the remaining free channel     When a
signal on a channel is detected at modules 13' , and assigns this to the
function of  stage 5, the program branches to stage 6. voice channel
"scanner".                    45 Following stage 1 the program moves to
stage    Stage 6: 2. This stage switches on the two transmitters, Stage 2:
and the enhancement function starts. No further 50 instructions are sent to
the synthesiser 14' because This chooses the next one out of the N chan-
it is by this stage tuned to suit the newly-active nels which the channel
status records show as      channel. being "free". The N channels are
listed in cyclic order.                                             Stage
7: 



55 During this stage, the record of module status is changed from "scanner"
to "busy", and the record of channel status changed from "free" to 5    9
EP 0 274 857 B1                    10 busy.
er than the number of said channels, the am- plifier units (13; 13') are of
selectable frequen- Stage 8:
cy, and the monitoring and control means (14, 16, 17; 16') are arranged, in
use, to select the This stage assigns a free module 13' if there is   5
frequency of each unit for assignment to a a free one, to the status of
"scanner", and amends       traffic-carrying channel. the module status
record accordingly. 4. A repeater according to claim 3, in which each Stage
9:                                               amplifier unit (13) has,
in each amplifying path, 10      a frequency changer (21, 21') for
converting This stage interrogates the module status          input signals
down to an intermediate frequen- records and, if it finds a module 13' is
assigned the  cy, a band-pass filter (23, 23'), and a second "scanner"
status, it branches the program via loop     frequency changer (25, 25')
for converting the 2. Otherwise it branches to stage 10.
filtered signals up to the original frequency, the is     filter frequency
being fixed, and the channel Stage 10:
assignment of the unit being controllable by controlling the frequency
changer local oscilla- This stage performs the same function as
tor frequency. stage 4, except that, when finished, it returns the program
via loop 3 to stage 8.                 20  5. A repeater according to claim
4, in which the In a modified version of this (second) embodi-
intermediate frequencies for the forward and ment the control unit 16' may
be given the capabil-    reverse paths (20-27, 20'-27') of an amplifier ity
to allocate a different module 13' (originally     unit (13) differ by an
amount corresponding to made in stage 1 part E) to enhance the signalling
the transmit-receive frequency spacing of the channel, in the event that
the first module 13' fails.   25  channels, whereby a single local
oscillator (29) Also the control unit 16' may be given the capabil-    may
be used for the unit. ity to re-tune the module 13' allocated to enhancing
the signalling channel to an alternative pre-ar-   6. A repeater according
to any one of the preced- ranged channel, in the event that the base
station 1   ing claims, in which the monitoring and control ceases to
transmit on the initial channel, and re-  30  means (14, 16, 17) is common
to all the am- sumes on an alternative channel. In both cases, the
plifier units. flowchart of Fig 8 would need to be modified accordingly.
7. A repeater according to claim 6 when appen- dant to claim 3, for use in
a mobile radio Claims                                        35
system, in which one channel is designated as a signalling channel, the
monitoring and control 1. A radio repeater for a frequency band contain-
means (14, 16, 17; 16') is arranged, in the ing a plurality of channels,
comprising monitor-   event that a traffic-carrying channel is iden- ing
and control means (14, 16, 17; 16') op-      tified when one amplifier unit
(13; 13') is as- erable to scan the channels of the band so that  40
signed to the signalling channel and the re- the monitoring and control
means can identify      maining units are in use, to reassign said one a
channel carrying traffic from amongst a plu-     amplifier unit to the
identified channel. rality of channels, characterised by a plurality of
single channel amplifier units (13; 13') op-  8  A repeater according to
any one of claims 1 to erable in conjunction with the monitoring and   45
5, in which the control means (16') is common control means so that when a
channel carrying      to all the amplifier units (13'), and in which
traffic is identified from the plurality of scanned  each amplifier unit
incorporates its own moni- channels by the monitoring and control means,
toring means. one of the single channel amplifier units (13; 13') can be
enabled to receive and transmit on   5o  9. A repeater according to claim
8, in which the the identified traffic carrying channel.
monitoring means of each amplifier unit (13') includes a synthesiser and
address decoding 



2. A repeater according to claim 1, in which each      and data
multiplexing circuits. unit amplifier has, for duplex operation, forward
and reverse amplifying paths (20-27, 20'-27').    5s  10. A repeater
according to claim 9, in which the control means (16') is constituted by a
control 3. A repeater according to claim 1 or 2, in which      unit having
a central processor, a program the number of amplifier units (13; 13') is
small-  memory and a non-volatile data memory, the 6    9
EP 0 274 857 B1                     10 busy.
er than the number of said channels, the am- plifier units (13; 13') are of
selectable frequen- Stage 8:
cy, and the monitoring and control means (14, 16, 17; 16') are arranged, in
use, to select the This stage assigns a free module 13' if there is   5
frequency of each unit for assignment to a a free one, to the status of
"scanner", and amends     traffic-carrying channel. the module status
record accordingly. 4. A repeater according to claim 3, in which each Stage
9:                                                amplifier unit (13) has,
in each amplifying path, 10      a frequency changer (21, 21') for
converting This stage interrogates the module status           input
signals down to an intermediate frequen- records and, if it finds a module
13' is assigned the   cy, a band-pass filter (23, 23'), and a second
"scanner" status, it branches the program via loop     frequency changer
(25, 25') for converting the 2. Otherwise it branches to stage 10.
filtered signals up to the original frequency, the 15      filter frequency
being fixed, and the channel Stage 10:
assignment of the unit being controllable by controlling the frequency
changer local oscilla- This stage performs the same function as
tor frequency. stage 4, except that, when finished, it returns the program
via loop 3 to stage 8.                 20  5. A repeater according to claim
4, in which the In a modified version of this (second) embodi-
intermediate frequencies for the forward and ment the control unit 16' may
be given the capabil-     reverse paths (20-27, 20'-27') of an amplifier
ity to allocate a different module 13' (originally      unit (13) differ by
an amount corresponding to made in stage 1 part E) to enhance the
signalling      the transmit-receive frequency spacing of the channel, in
the event that the first module 13' fails.   25  channels, whereby a single
local oscillator (29) Also the control unit 16' may be given the capabil-
may be used for the unit. ity to re-tune the module 13' allocated to
enhancing the signalling channel to an alternative pre-ar-    6. A repeater
according to any one of the preced- ranged channel, in the event that the
base station 1    ing claims, in which the monitoring and control ceases to
transmit on the initial channel, and re-  30  means (14, 16, 17) is common
to all the am- sumes on an alternative channel. In both cases, the
plifier units. flowchart of Fig 8 would need to be modified accordingly.
7. A repeater according to claim 6 when appen- dant to claim 3, for use in
a mobile radio Claims                                         35
system, in which one channel is designated as a signalling channel, the
monitoring and control 1. A radio repeater for a frequency band contain-
means (14, 16, 17; 16') is arranged, in the ing a plurality of channels,
comprising monitor-    event that a traffic-carrying channel is iden- ing
and control means (14, 16, 17; 16') op-         tified when one amplifier
unit (13; 13') is as- erable to scan the channels of the band so that  40
signed to the signalling channel and the re- the monitoring and control
means can identify       maining units are in use, to reassign said one a
channel carrying traffic from amongst a plu-      amplifier unit to the
identified channel. rality of channels, characterised by a plurality of
single channel amplifier units (13; 13') op-  8  A repeater according to
any one of claims 1 to erable in conjunction with the monitoring and   45
5, in which the control means (16') is common control means so that when a
channel carrying       to all the amplifier units (13'), and in which
traffic is identified from the plurality of scanned  each amplifier unit
incorporates its own moni- channels by the monitoring and control means,
toring means. one of the single channel amplifier units (13; 13') can be
enabled to receive and transmit on   50  9. A repeater according to claim
8, in which the 



the identified traffic carrying channel.            monitoring means of
each amplifier unit (13') includes a synthesiser and address decoding 2. A
repeater according to claim 1, in which each       and data multiplexing
circuits. unit amplifier has, for duplex operation, forward and reverse
amplifying paths (20-27, 20'-27').    55  10. A repeater according to claim
9, in which the control means (16') is constituted by a control 3. A
repeater according to claim 1 or 2, in which       unit having a central
processor, a program the number of amplifier units (13; 13') is small-
memory and a non-volatile data memory, the 6    11                 EP 0 274
857 B1                     12 control unit being interfaced with the
amplifier  Patentansprilche units (13'). 1. Funkrelaisstation fUr ein
Frequenzband mit ei- 11. A repeater according to claim 10, in which the
ner Vielzahl von Kanglen, das eine OIberwa- control unit (16') is effective
to select a first of   6  chungs- und Steuereinrichtung (14, 16, 17; the
amplifier units (13') as a signalling channel    16') mit der Funktion
aufweist, die Kandle des of predetermined frequency, and to command
Bandes abzutasten, so daB die Oberwachungs- the synthesiser of said first
amplifier unit to      und Steuereinrichtung einen verkehrfflhrenden tune
to said predetermined frequency.                Kanal unter einer Vielzahl
von Kandlen identifi- 10      zieren kann, gekennzeichnet durch eine Viel-
12. A repeater according to claim 11, in which the      zahl von
Einzelkanalverstarkereinheiten  (13; control unit (16') is effective to
select a second   13'), die in Verbindung mit der Oberwachungs- of the
amplifier units (13') as a voice channel      und Steuereinrichtung
arbeiten, derart, daB scanner, and to command the synthesiser of
wenn ein verkehrfUhrender Kanal unter der said second amplifier unit to
tune to the fre-  is   Vielzahl der von der Oberwachungs- und Steu- quency
of the voice channel scanner.                ereinrichtung abgetasteten
Kan1e identifiziert ist, eine der Einzelkanalverstlrkereinheiten (13; 13. A
repeater according to claim 12, in which the      13') aktiviert werden
kann, um Uber den identi- control unit (16') is effective to interrogate
said  fizierten verkehrfUhrenden Kanal zu empfangen second amplifier unit
(13') to determine wheth-   20  und zu senden. er that unit is receiving a
signal whose strength is greater than a predetermined threshold, and   2.
Relaisstation nach Anspruch 1, bei der jeder to enable that amplifier unit
(13') if said pre-     Verstarker einer Einheit flr den Duplexbetrieb
determined threshold is exceeded by the re-          vorwlrts- und
rockwgrtsverstirkende Pfade ceived signal.                              25
(20-27, 20'-27') aufweist. 14. A repeater according to claim  12, wherein,
&  Relaisstation nach Anspruch 1 oder 2, bei der where the received signal
is less than said          die Anzahl der Verstarkereinheiten (13; 13')
predetermined threshold, the control unit (16')      Kleiner als die Anzahl
der Kanale ist, wobei die may be effective to command the synthesiser  30
Verstarkereinheiten (13; 13') solche mit whhl- of said second amplifier
unit (13') to tune to       barer Frequenz sind, und die Oberwachungs- the
frequencies of the other voice channels in        und Steuereinrichtungen
(14, 16, 17; 16') beim turn, to interrogate the other amplifier units
Einsatz so angeordnet sind, dal sie die Fre- (13') to determine whether any
unit is receiving     quenz jeder Einheit zwecks Zuteilung an einen a
signal whose strength is greater than said   35    verkehrfUhrenden Kanal
auswhhlen. predetermined threshold, and to enable that amplifier unit if
said predetermined threshold is  4. Relaisstation nach Anspruch 3, bei der
jede exceeded.                                            Verstarkereinheit
(13) in jedem Verstarkungs- pfad eonen Frequenzumsetzer (21, 21') zum 15. A
repeater according to claim 13 or claim 14,  40   Abwartsmischen  von
Eingangssignalen  auf in which the control unit (16') is effective to
eine Zwischenfrequenz, ein Bandpassfilter (23, allocate a third of the
amplifier units (13') as     23') und einen zweiten Frequenzumsetzer (25,
the voice channel scanner upon an amplifier          25') zum
Aufwirtsmischen der gefilterten Si- unit being enabled.
gnale auf die ursprangliche Frequenz aufweist, 45      wobei die
Filterfrequenz festgelegt und die Ka- 16. A repeater according to any one
of the claims       nalzuteilung der Einheit durch Steuern der Lo- 10 to
15, in which the control unit (16') is        kaloszillatorfrequenz des
Frequenzwechslers effective to scan the amplifier units (13') and to
ainstellbar ist. release any enabled unit whose received sig- 



nal strength does not exceed said predeter-  50  5. Relaisstation nach
Anspruch 4, bei der sich die mined threshold.
Zwischenfrequenzen far die Vorwhrts- und RUckwartspfade (20-27, 20'-27')
einer Verstar- 17. A mobile radio system including at least one
kereinheit (13) um einen Betrag unterscheiden, base station (1) covering an
area, and a re-         der dem Sende-Empfang-Frequenzabstand der peater
(5) according to any one of the preced-  56   Kanile entspricht, wobei ein
einzelner Lokalos- ing claims for enhancing communication be-
zillator (29) fUr die Einheit eingesetzt warden tween the base station (1)
and mobile stations       kann. (3) within a sub-area of the area covered.
7    13                 EP 0274 857 B1                     14 6.
Relaisstation nach einem beliebigen vorherge-        ein Signal e6rpfAngt,
dessen Stsrke groBer als henden Anspruch, bei der die Oberwachungs-
ein vorbestimmter Schwellenwert ist; und um und Steuereinrichtung (14, 16,
17) allen Ver-       die betreffende Verstsrkereinheit (13') zu akti-
stirkereinheiten gemeinsam ist.                      vieren, falls der
vorbestimmte Schwellenwert - .  6  vom empfangenen Signal Uberschritten
wird. o -.7. Relaisstation nach Anspruch 6 mit RUckbezug desselben auf
Anspruch 3, zur Verwendung in      14. Relaisstation nach Anspruch 12, bei
der im einem mobilen Funksystem, bei dem einer der          Falle, daB das
empfangene Signal unter dem Kansle als Signalisationskanal dient, wobei die
vorbestimmten Schwellenwert liegt, die Steue- Oberwachungs- und
Steuereinrichtung (14, 16,  10     reinheit (16') wirksam werden kann, um
den 17; 16') im  Falle, daB ein verkehrflhrender        Synthesizer der
genannten zweiten Verstarke- Kanal identifiziert wird, wenn eine einzelne
Ver-    reinheit (13') anzuweisen, sich seinerseits auf stsrkereinheit (13;
13') dem Signalisationskanal     die Frequenzen der anderen Sprachkanale
ein- zugeteilt und die Ubrigen Einheiten in Betrieb       zustellen und die
anderen Verst~rkereinheiten sind, so geschaltet ist, daB die genannte ein-
is  (13') abzufragen um festzustellen, ob irgendel- zelne Verstsrkereinheit
wieder dem identifizier-     ne Einheit ein Signal empfangt, dessen Starke
ten Kanal zugeteilt wird.                            groter als der
vorbestimmte Schwellenwert ist; und um die betreffende Verstarkereinheit zu
8. Relaisstation nach einem beliebigen Anspruch         aktivieren, falls
der vorbestimmte Schwellen- \.<'   1 bis 5, bei der die Steuereinrichtung
(16')  20    wert Oberschritten wird. allen Verst~rkereinheiten (13')
gemeinsam ist, und bei der jede Verstarkereinheit ihre eigene   15.
Relaisstation nach Anspruch 13 oder 14, bei Oberwachungseinrichtung
enth~lt.                     der die Steuereinheit (16') in der Lage ist,
nach der Aktivierung einer Verstsrkereinheit eine 9. Relaisstation nach
Anspruch 8, bei der die  25       dritte Einheit der Verstarkereinheiten
(13') als Oberwachungseinrichtung jeder Verst~rkerein-
Sprachkanalabtaster zuzuteilen. heit (13') elnen Synthesizer sowie
Adressende- codier- und Datenmultiplexierschaltungen um-     16.
Relaisstation nach einern beliebigen Anspruch faSt.
10 bis 15, bei der die Steuereinheit (18') in der 30      Lage ist, die
Verstlrkereinheiten (13') abzuta- 10. Relaisstation nach Anspruch 9, bei
der die          sten und jede beliebige aktivierte Einheit frei-
Steuereinrichtung (16') aus einer Steuereinheit      zugeben, deren
empfangene Signalstarke den mit einem Zentralprozessor, einern Programm-
vorbestimmten Schwellenwert nicht Uberschrei- speicher und einem
nichtflUchtigen Datenspel-       tet. cher besteht, wobei die Steuereinheit
Ober  35 Schnittstellen mit den Verstarkereinheiten (13')  17. Mobiles
Funksystem das mindestens eine, ei- verbunden ist.
nen Bereich abdeckende Basisstation (1) und eine Relaisstation (5) gemaR
einern beliebigen \   11. Relaisstation nach Anspruch 10, bei der die
vorhergehenden Anspruch zur Verbesserung Steuereinheit (16') in der Lage
ist, eine erste  40  der Verbindung zwischen der Basisstation (1) Einheit
der Verst~rkereinheiten (13') als Signa-     und den mobilen Station (3)
innerhalb eines lisationskanal vorbestimmter Frequenz zu wah-
Teilbereichs des abgedeckten Gebietes um- len und den Synthesizer der
genannten ersten        fact. Verst~rkereinheit anzuweisen, sich auf die
vor- bestimmte Frequenz abzustimmen.             45   Revendlcatlons 12.
Relaisstation nach Anspruch 11, bei der die      1. Un repdteur radio pour
une bande de fr~quen- Steuereinheit (16') in der Lage ist, eine zweite
ces contenant une serie de canaux, compre- 



Einheit der  Verstarkereinheiten  (13') als          nant des moyens de
surveillance et de corn- Sprachkanalabtaster zu wahlen und den Syn-   so
mande (14, 16, 17; 16') pouvant etre mis en thesizer der genannten zweiten
Verstarkerein-        oeuvre pour balayer les canaux de la bande heit
anzuweisen, sich auf die Frequenz des           d'une manibre telle que le
moyen de surveil- Sprachkanalabtasters abzustimmen.
lance et de commande peut identifier parmi une s6rie de canaux un canal
porteur d'un 13. Relaisstation nach Anspruch 12, bei der die  55
trafic, caractdrisd par une s6rie d'unites ampli- Steuereinheit (16') in
der Lage ist, die genann-    ficatrices (13; 13') de canaux uniques
suscepti- te zweite Verstarkereinheit (13') abzufragen,        bles d'etre
mises en oeuvre en liaison avec le um zu bestimmen, ob die betreffende
Einheit          moyen de surveillance et de commande d'une 8    15
EP'27 I4 857 B1                    16    111111 1111111111111  111 manibre
tells quo Pune des unilts amplificatri-    est identifie lorsque l'unitd
amplificatrice (13, ces (13; 13') de canaux uniques peut etre          13')
est assignee au canal de signalisation et validde, lorsqu'un canal porteur
d'un trafic est   quo les unitds restantes sont on utilisation, identifie
dans la serie des canaux balayds, afin   ladite unite amplificatrice au
canal identifie. de recovoir et de transmettre sur l canal   5 identifid
porteur d'un trafic.                  8. Un rdpdteur salon l'une quelconque
des reven- dications 1 A 5, dans lequel le moyen de 2. Un repeteur solon la
revendication 1, dans          commando (16') est commun A toutes les uni-
lequel chaque unite amplificatrice est pourvue     tds amplificatrices
(13') et dans lequel chaque de trajets d'amplification direct et inverse
(20-  1O  unite  amplificatrice  incorpore  son  propre 27, 20'-27') pour
fonctionner en duplex.           moyen de surveillance. 3. Un rdpdteur
solon la revendication 1 ou 2,      9. Un rdpdteur solon la revendication
8, dans dans loquel le nombre des unites amplificatri-     loquel le moyon
de surveillance de chaque ces (13; 13') est plus petit quo le nombre  i5
unitd amplificatrice (13') inclut un synthetiseur desdits canaux, les
unites amplificatrices (13;    et des circuits de decodage d'adresses et de
13') sont d'une frequence qui peut etre choisie,   multiplexage de donndes.
et le moyen de surveillance et de commando (14, 16, 17; 16') est agencd de
manibre A       10. Un rdpdteur solon la revendication 9 dans leo choisir,
en utilisation, la frdquence de chacune   20  quel le moyen de commando
(16') est consti- des unites pour une assignation & un canal de      tue
par une unite de commando pourvue d'un transport de trafic.
processour central, d'une memoire de pro- gramme et d'une memoire de
donnees non 4. Rdpdteur solon la revendication 3, dans lequel
volatile, I'unite de commande etant interfacde chaque unite amplificatrice
(13) comports,  25     avec l'unite amplificatrice (13'). dans chaque
trajet amplificateur, un modifica- teur de frequences (21, 21') pour
convertir des  11. Un rdpdteur solon la revendication 10, dans signaux
d'entroe A une frdquence intermediaire     lequel I'unite de commando (16')
agit pour plus basse, un filtre passe-bande (23, 23') et     choisir comme
canal de signalisation d'une un deuxibme modificateur de frdquence (25,  30
trequence preddterminde une premibre des 25') pour convertir des signaux
filtrdes a la      unites amplificatrices (13'), et pour ordonner au
frequence d'origine plus MlMvdo; le filtre de      synthetiseur de ladito
premibre unite amplifica- frdquence etant fixe, et l'assignation de canal
trice de s'accorder & ladite frequence preddter- de l'unite pouvant 8tre
commandee on com-          minee. mandant la frequence d'oscillateur local
du   35 modificateur de frequence.                      12. Un repeteur
salon la revendication 11, dans lequel l'unite de commando (16') agit pour
5. Un repeteur sclon la revendication 4, dans          choisir comme
dispositif de balayage de canal loquel les frequences intermediaires des
trajets   vocal une deuxibme des unites amplificatrices direct et inverse
(20-27, 20'-27') d'une unite  40  (13'), et pour ordonner au synthetiseur
de la amplificatrice (13) diffrent d'une quantitd cor-   deuxibme unite
amplificatrice de s'accorder a respondant a l'espacement entre les frequen-
la frequence du dispositif de balayage de ca- ces de transmission et de
rdception des ca-        nal vocal. naux, grace A quoi un oscillateur local
unique (29) pout Otre utilise pour 'unitO.        45  13. Un rdpeteur solon
la revendication 12, dans toquol l'unite de commando (16') agit de ma- 6.
Un rdpeteur selon l'une quelconque des reven-       nibre a interroger
ladite deuxieme unite ampli- 



dications precedentes, dans lequel le moyen        ficatrice (16') afin de
ddterminer si cette unite de surveillance et de commando (14, 16, 17)
est en train de recovoir un signal dont l'ampli- est commun A toutes les
unite amplificatrices.   50  tude est superieure A un seuil preddtermine et
pour valider colte unite amplificatrice (13') si 7. Un rdpdteur solon la
rovendication 6 lorsqu'olle   ledit seuil preddtermind oat depassa  par le
ddpend de la revendication 3, A utiliser dans      signal regu. un systeme
de radio mobile, dans loquel un canal est ddsigne comme canal de signalisa-
55  14. Un repeteur solon la revendication 12, dans tion, le moyen de
surveillance et de comman-       lequel l'unite de commands (16') peut
agir, do (14, 16, 17; 16') est agence pour rdassi-       lorsque le signal
de commando est infdrieur gner, dans le cas oi un canal porteur de trafic
audit souil predetermine, pour ordonner au 9    17                 EP  O
274 857 B1                    18                 11111111111    11111 11111
synthetisour de ladite deuxibme unite amplifi- catrico (13') de s'accorder
successivement aux frdquences des autres canaux vocaux, afin d'interroger
les autres unites amplifidatrices (13') de manibre A ddterminer si une
unite   5 N-,  quelconque est on train de recevoir un signal dont
l'amplitude est superioure audit seuil pr6- determine et pour valider cette
unite amplifica- trice si ledit seuil prddetermine est depassa. 10 15. Un
repetour selon la revendication 13 ou la revendication 14, dans loquel
l'unite de com- mande (16') agit pour allouer une troisibme des unites
amplificatrices (13') comme disposi- tif de canal vocal lorsqu'une unite
amplificatri-  J5 ce oat validde. 16. Un rdpdteur selon l'une quelconque
des reven- dications 10 A 15, dans lequel l'unit6 de com- 'K>    mande
(16') agit pour balayer les unites ampli-  20 ficatrices (13') et pour
liberer touto unite vall- dee dans laquelle I'amplitude de signal regu no
depasse pas ledit seuil predetermine. 17. Un systeme de radio mobile
incluant au moins   26 une station de base (1) couvrant une zone, et un
rdpdtour (5) selon l'une quelconque des revendications precedentes servant
A amdlio- rer la communication entre la station de base (1) et les stations
mobiles (3) a l'interieur d'une   30 sous-zone de la zone couverte. 36 40
45 50 55 10    


