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ing the received signal in response to the first signal to produce a
de-interleaved signal; and de- BACKGROUND OF THE INVENTION
ciding means for deciding whether or not a paging address number included
in the de-interleaved sig- The present invention relates to a radio paging
5   nal is an address number which is assigned to the system and, more
particularly, to a paging system  receiver. which offers a service at
several different bit rates  Specifically, the interleave and de-interleave
and a receiver for the same.                       degree is varied in
proportion to the bit rate, i.e., The current trend in paging systems is
towards  the second-degree de-interleave is performed when a higher bit
rate which would enable an increase in  10  the bit rate is 2R (N = 2),
third-degree de-inter- traffic as well as the effective use of frequency. A
leave is performed when the bit rate is 3R (N = 3), method heretofore
proposed for increasing the bit  and N-degree de-interleave is performed
when the rate of a paging signal consists in simply multiply-  bit rate is
N R. ing clock frequency by N to make the bit rate N-       Embodiments of
the invention will now be de- fold. This kind of method, however, has some
prob-   15  scribed, by way of example, with reference to the lems as
enumerated below.                          accompanying drawings in which:
(1) Receivers of different bit rates cannot coexist  Fig. 1 is a schematic
block diagram showing a in a single paging system; and
transmitting side of a radio paging system em- (2) while each codeword
usually undergoes error    bodying the present invention; correcting
coding, an increase in bit rate results  20  Fig. 2 is a block diagram
showing a specific in a decrease In ,the time length of one
construction of an interleave circuit which is codeword and, therefore, the
signal becomes        included in the system of Fig. 1; susceptible to
burst errors which frequently oc-   Figs. 3A to 3D are views each showing a
se- curs on radio channels due to fading.              quence for
designating addresses of a random Another prior art implementation for
higher bit  25  access memory (RAM) as shown in Fig. 2; rates is changing
the bit rate depending upon the     Fig. 4 is a timing chart demonstrating
the opera- kind of information (e.g. 300 bits per second for an  tion of
the interleave circuit of Fig. 2; address and 600 bits per second for a
message),       Fig. 5 is a schematic block diagram showing a as disclosed
in, for example, U.S. Patent 4,642,632   receiver of the radio paging
system in accor- which is assigned to the applicant of the instant  30
dance with the present invention; application and issued February 10, 1987
to           Fig. 6 Is a timing chart representative of the Ohyagi et al.
Such an implementation, however, is     operation of the circuit shown in
Fig. 5; incapable of changing the bit rate depending upon     Fig. 7 is a
block diagram showing a specific the traffic because the bit rate for one
kind of      construction of a de-interleave circuit which is information
is fixed (e.g. 300 bits per second for an   35  built in the receiver of
Fig. 5; and address without exception).                           Fig. 8 is
a timing chart representative of the A feature of an embodiment to be
described is     operation of the de-interleave circuit shown in the
provision of a radio paging system which ac-      Fig. 7. commodates
receivers of different bit rates, and is [err]sistive to burst errors even
if the bit rate is  40   DETAILED  DESCRIPTION  OF  THE  EMBODI- increased.
MENTS In a particular embodiment to be described a transmitter for a paging
system includes degree        Referring to Fig. 1, a transmitting side of a
indicating means for producing a first signal repre-  radio paging system
in accordance with the sentative of a degree N in response to a signal  45
present invention is shown and includes an which is representative of a bit
rate N R, where N  interleave-degree indicating table 11. A signal [err] is
a positive integer and R is a basic bit rate,   for designating a
particular bit rate of transmit data interleaving means for N-degree
interleaving input  is applied through a terminal 16 to the interleave-
data having the bit rate [err] R in response to the first  degree
indicating table 11 which then produces a signal to produce an interleaved
signal, and trans-  50  signal [err] for indicating an interleave degree
pro- mitting means for transmitting the interleaved sig-  portional to the
designated bit rate. For example, nal.
when the designated bit rate is [err] R (N = 1, 2, 4, A paging receiver to
be described includes      8, ...), the table 11 produces an interleave
degree receiving means for receiving a signal whose bit   indicating signal
SD of N. Here, R is representative rate is N R where N is a positive
integer and R is  55  of a basic bit rate which is to be used while a basic
bit rate; bit rate indicating means for out-  interleave is not performed.
The output [err] of the putting a first signal which is representative of
the  table 11 is fed to an interleave circuit 12. Also fed N;
de-interleaving means for N-degree de-interleav-  to the interleave circuit
12 area clock (c) and a 2    



3                EP 0 264 205 B1                    4 reset (r) pulse which
are generated by a clock    bit rate. While the interleave degree [err] is
adapted generator 17. In response, the interleave circuit 12  for writing
data [err] in the RAM 21, the interleave applies N-degree interleave to
input data [err] which  degree N2 is an interleave degree which occurs come
in through a terminal 15, the resulting signal  one block after the
interleave degree [err] and is d2 being delivered to a modulator and
transmitter   5   adapted for reading data [err] out of the RAM 21. section
13. This section 13 modulates a carrier   Clocks [err] and c2 have,
respectively, frequencies wave with the signal d2 by, for example, the fre-
[err]R and N2.R which are proportional to the inter- quency shift keying
(FSK) principle and, then,    leave frequencies [err] and [err]
respectively. A reset transmits it through an antenna 14.
signal [err] is applied to a terminal 33, Fig. 2, at the The signal [err]
indicating the bit rate N R may  10  head of an interleave block as
occasion demands, be serial data which is fed from a telephone ex-  in
order to match in phase the write-in counters 22 change. In such a case,
the interleave-degree in-  and 23 and the read-out counters 24 and 25.
dicating table 11 may be implemented with a           The input data [err]
are written in those memory serial-to-parallel (S/P) converter for
converting the  areas of the RAM 21 which are designated by the serial data
into parallel data, and a read-only mem-   15  addresses as specified by
the L-bit and N-bit coun- ory (ROM) for producing a signal [err] indicating
the  ters 22 and 23 respectively, in either one of the interleave degree
data N addressed by the parallel  sequences shown in Figs. 3A and 3C.
Specifically data.                                             Fig. 3A
shows a write-in order for the interleave Referring to Fig. 2, the
interleave circuit 12 is  degree of 1; the input data are written in the
shown in detail. As shown, the interleave circuit 12   20  sequence of
[err]Fig. 3C shows a includes a random access memory (RAM) 21, N-bit
write-in order for the interleave degree of 2; the counters 23 and 24,
L-bit counters 22 and 25, a T  input data are written in the sequence of
[err] flip-flop (F/F) 26, an inverter 27, clock generators  ..., [err] and,
then, [err]. On the other 28 and 29, and a delay circuit 30. Here, L is
hand, the output data [err] are read out of those representative of the
length of a codeword to be   25  memory areas of the RAM 21 which are
designated interleaved. The input data [err] applied to an input  by the
addresses as specified by the N-bit and L- terminal 31 are sequentially
written in those mem-  bit counters 24 and 25, respectively, In the order
ory areas of the RAM 21 which are specified by    shown in Fig. 3B or 3D.
Specifically, Fig. 3B shows addresses which are in turn designated by the
L-bit  a read-out order corresponding to the interleave counter 22 and
N-bit counter 23. The output data  30  degree of 1; the data are read out
in the same d2 are sequentially read out of those areas of the  sequence as
they are written in. Fig. 3D shows a RAM 21 which are designated by the
addresses      read-out order corresponding to the Interleave de- which are
in turn designated by the L-bit counter  gree of 2; the data are read out
in the sequence of 25 and N-bit counter 24, the data d2 being applied
[err] As a result, as shown to an output terminal 32. The RAM 21 is divided
35  at  the bottom of Fig. 4, the transmit data d2 are into two discrete
banks one of which is used for  produced interleaved at the interleave
degree read-out while the other is used for write-in. Spe-  which is
proportional to the bit rate. cifically, a write bank and a read bank are
al-       Referring to Fig. 5, a receiver of the paging ternately selected
on an interleave block basis by  system in accordance with the present
invention is the T F/F 26 and inverter 27.                  40  shown. As
shown, the receiver includes an antenna The clock generators 28 and 29
generate, re-   101 and a receiver and demodulator section 102 spectively,
clocks [err] and [err] R and [err]R)  which receives and demodulates a
modulated car- which are proportional to the interleave degrees [err]  rier
wave coming in through the antenna 101 to and N2, respectively. The delay
circuit 30 serves to  produce a demodulated signal [err]. The carrier wave
delay the input [err] indicating [err] by one interleave   45  may be FSK
modulated. A de-interleave circuit, or block, producing a signal [err]
indicating the inter-  N-degree de-interleave means 103, N-degree de- leave
degree N2 of output data [err].                interleaves the demodulated
signal [err] in accor- The operation of the circuit shown in Fig. 2 will
dance with a bit rate [err]R) which is specified by a be described with
reference to Figs. 3A to 3D and  bit-rate indicating table, or bit-rate
indicating 4. In the figures, L is representative of the   so   means, 104.
It is to be noted that data indicating codeword length of a paging signal,
and one inter-  the degree N are stored In the table 104 before- leave
block length is assumed to be N x L. Further,  hand. A paging signal
detector section 105 en- [err]  ergizes a speaker or like annunciating
means 106 [err] each are a codeword of a paging signal. As   when it has
detected a paging signal from the shown in Fig. 4, assuming that the
transmit data di  55  receiver as a de-interleaved output [err] of the de-
are different in bit rate from one interleave block to  interleave circuit
103. Further, a clock sync section another, each interleave block having a
fixed     107 functions to produce a clock c and a reset length. The
interleave degree is proportional to the  pulse [err] which are synchronous
to the demodulated 3    



5                  EP 0 264 205 B1                     6 signal , at the
bit rate specified by the bit-rate  RAM 201. Specifically, when N is 2, the
data which indicating table 104.                                are
inputted in the sequence of [err] In Fig. 6, [err]  are representative of,
[err] are outputted in the se- respectively, the demodulated signal [err]
and the      quence of [err] deinterleaved signal [err] as shown in Fig. 5,
N being    5  [err] as shown in Fig. 8. It is to be noted that one assumed
to be 1, 2 and 4. The codeword length of     block of delay occurs because
RAM 201 has two a paging signal is assumed to be L and the inter-
discrete banks. Contrary to the interleaving circuit leave block length, N
x L. Also,[err] (Fig. 2), however, no delay circuit is required be-
[err]and so on each represents a    cause a bit rate of N R is fixed for
the receiver. codeword of a paging signal.                    10      In
summary, it will be seen from the particular Referring to Fig. 7, a
specific construction of  embodiments described that one paging system the
bit rate designating means 104 and N-degree      can accommodate receivers
of different bit rates de-interleave means 103 of Fig. 5 is shown in a
since de-interleave of a degree which is propor- block diagram. In the
figure, there is shown a RAM   tional to a bit rate [err]) is performed,
allowing a 201 having a data input terminal [err] a data output   15
transmitting bit rate which matches with a message terminal [err] an input
address input terminal [err]  or traffic to be selected. Further, because
the and an output address input terminal Aour. Assum-   codeword length
(time length) of a paging signal ing that the codeword length of the paging
signal is  remains constant within the range of time lag of L, the
interleave degree is N, and the interleave    [err] with no regard to the
bit rate, burst errors of block length is N x L, there are provided L-bit
2o  substantially the same length, which frequently oc- counters 203 and
206, N-bit counters 202 and 207,    cur on a radio channel due to fading,
can be and a T F/F 204. In the various sections shown in    corrected by
the same error correcting code with Fig. 7, C,RE, N and OVR stand for,
respectively, a   no regard to the bit rate. This solves the problem clock
input terminal, a reset input terminal, a fre-  particular to the prior art
system that an increase in quency division number (N) input terminal, and
an   25  bit rate aggravates the susceptibility to burst errors. overflow
output terminal. The reference numeral         It will be understood that,
although the inven- 205 designates an inverter. The circuit elements
tion has been described, by way of example, with 201 to 207 described so
far constitute the N-        reference to particular embodiments,
variations and degree de-interleaving means.    -
modifications thereof, as well as other embodi- A ROM 208 which corresponds
to the bit rate  30   ments may be made within the scope of the ap-
indicating table 104 of Fig. 5 is adapted to des-    pended claims. For
example, a receiver for a pag- ignate a bit rate (N R) and produces a
signal [err]   ing system may include indicating a value N. Here, the basic
bit rate R is      receiving means for receiving a signal whose assumed to
be determined beforehand.                 bit rate is N R where N is a
positive integer and R The input address [err] of the RAM 201 is  35  is a
basic bit rate; designated by the N-bit counter 202, L-bit counter
bit rate indicating means for outputting a first 203 and T F/F 204.
Assuming that the output          signal which is representative of the N;
signals of the counters 202 and 203 and T F/F 204        de-interleaving
means for N-degree de-inter- are respectively [err] and [err] (a, = 0 to
(N-1), a2  leaving the received signal in response to said first 0 to
(L-1), [err]=0 or 1), the input address [err]  40  signal to produce a
de-interleaved signal; and is expressed as:
deciding means for deciding whether or not a paging address number included
in said de-inter- AIN =                          leaved signal is an
address number which is as- signed to said receiver. Likewise, the output
address [err] is des-  45 ignated by the L-bit counter 206, N-bit counter
207  Claims and inverter 205. Assuming that the output signals of the L-bit
counter 206, N-bit counter 207 and      1. A transmitter for a paging
system, including inverter 205 are, respectively, a',, [err]and [err](a',
degree indicating means (11) for producing a = 0 to (L-1),[err], the   50
first signal representative of a degree N of output address [err]is given
by:                      interleaving in response to a signal which is
representative of a bit rate [err] where N is a [err]
positive integer and R is a basic bit rate, interleaving means (12) for
N-degree interleav- where [err]is an inverted version of [err], i.e., when
[err]   55  ing input data having the bit rate [err] in re- is 0, [err] is
1 while, when [err] is 1, [err] is 0.            sponse to the first signal
to produce an inter- Hence, the data applied to the RAM 201 are N-
leaved signal, and transmitting means (13) for degree deinterleaved and,
then, outputted by the        transmitting the interleaved signal. 4    



5                 EP 0 264 205 B1                     6 signal [err] at the
bit rate specified by the bit-rate  RAM 201. Specifically, when N is 2, the
data which indicating table 104.                              are inputted
in the sequence of [err] In Fig. 6, [err] and [err] are representative of,
[err] are outputted in the se- respectively, the demodulated signal [err]
and the    quence of [err] deinterleaved signal [err] as shown in Fig. 5, N
being   5   [err]., as shown in Fig. 8. It is to be noted that one assumed
to be 1, 2 and 4. The codeword length of   block of delay occurs because
RAM 201 has two a paging signal is assumed to be L and the inter-  discrete
banks. Contrary to the interleaving circuit leave block length, N x L.
Also, [err]  (Fig. 2), however, no delay circuit is required be- [err]and
so on each represents a   cause a bit rate of N R is fixed for the
receiver. codeword of a paging signal.                  70      In summary,
it will be seen from the particular Referring to Fig. 7, a specific
construction of  embodiments described that one paging system the bit rate
designating means 104 and N-degree    can accommodate receivers of
different bit rates de-interleave means 103 of Fig. 5 is shown in a
since de-interleave of a degree which is propor- block diagram. In the
figure, there is shown a RAM  tional to a bit rate [err] is performed,
allowing a 201 having a data input terminal [err] a data output  15
transmitting bit rate which matches with a message terminal [err] an input
address input terminal [err]  or traffic to be selected. Further, because
the and an output address input terminal [err]. Assum-  codeword length
(time length) of a paging signal ing that the codeword length of the paging
signal is  remains constant within the range of time lag of L, the
interleave degree is N, and the interleave  1 /R with no regard to the bit
rate, burst errors of block length is N x L, there are provided L-bit  20
substantially the same length, which frequently oc- ounters 203 and 206,
N-bit counters 202 and 207,   cur on a radio channel due to fading, can be
and a T F/F 204. In the various sections shown in  corrected by the same
error correcting code with Fig. 7, C,RE, N and OVR stand for, respectively,
a  no regard to the bit rate. This solves the problem clock input terminal,
a reset input terminal, a fre-  particular to the prior art system that an
increase in quency division number (N) input terminal, and an   25  bit
rate aggravates the susceptibility to burst errors. overflow output
terminal. The reference numeral       It will be understood that, although
the inven- 205 designates an inverter. The circuit elements   tion has been
described, by way of example, with 201 to 207 described so far constitute
the N-      reference to particular embodiments, variations and degree
de-interleaving means.                      modifications thereof, as well
as other embodi- A ROM 208 which corresponds to the bit rate  30   ments
may be made within the scope of the ap- indicating table 104 of Fig. 5 is
adapted to des-  pended claims. For example, a receiver for a pag ignate a
bit rate [err] and produces a signal SD   ing system may include indicating
a value N. Here, the basic bit rate R is   receiving means for receiving a
signal whose assumed to be determined beforehand.               bit rate is
N R where N is a positive integer and R The input address [err] of the RAM
201 is  35  is a basic bit rate; designated by the N-bit counter 202, L-bit
counter     bit rate indicating means for outputting a first 203 and T F/F
204. Assuming that the output        signal which is representative of the
N; signals of the counters 202 and 203 and T F/F 204      de-interleaving
means for N-degree de-inter- are respectively [err] and [err]eaving the
received signal in response to said first 0 to (L-1), [err] = 0 or 1), the
input address [err]  40  signal to produce a de-interleaved signal; and is
expressed as:                                       deciding means for
deciding whether or not a paging address number included in said de-inter-
[err]                        leaved signal is an address number which is
as- signed to said receiver. Likewise, the output address [err] is des-  45
ignated by the L-bit counter 206, N-bit counter 207  Claims and inverter
205. Assuming that the output signals of the L-bit counter 206, N-bit
counter 207 and    1. A transmitter for a paging system, including inverter
205 are, respectively, [err] and [err]  degree indicating means (11) for
producing a = 0 to (L-1), [err] = 0 to[err], the   50  first signal
representative of a degree N of output address [err] is given by:
interleaving in response to a signal which Is representative of a bit rate
[err], where N is a [err]                          positive integer and R
is a basic bit rate, interleaving means (12) for N-degree interleav- where
[err]is an inverted version of [err], i.e., when [err]   55  ing input data
having the bit rate [err]R in re- is 0,a'3 is 1 while, when [err] is 1,
[err]is 0.          sponse to the first signal to produce an inter- Hence,
the data applied to the RAM 201 are N-       leaved signal, and
transmitting means (13) for degree deinterleaved and, then, outputted by
the       transmitting the interleaved signal. 4
1111111111111111111111111111111111    



7                EP 0 264205 B1                     8 2. A transmitter in
accordance with claim  1,     7. A receiver in accordance with claim 6,
further wherein the transmitting means (13) includes      including alarm
means (106) for producing an means for frequency shift keying (FSK) modu-
audible alarm in response to an output of the lating a carrier wave with
the interleaved sig-   deciding means (105). nal.
5 8  A receiver in accordance with claim 6, wherein 3  A transmitter in
accordance with claim  1,        the de-interleaving means (103) includes
mem- wherein the interleaving means includes mem-      ory means (201)
having a first and a second ory means (21) having a first and a second
memory bank, means (204, 205) for switching memory bank, means (26, 27) for
switching the   10  the first and second memory banks to a write- first and
second memory banks to a write-in       in and a read-out mode alternately,
for each and a read-out mode alternately, for each inter-  interleave block
of the input data, first address leave block of the input data, first
address      outputting means for outputting a first address outputting
means (28, 22, 23) for outputting a    in response to the first signal,
second address first address in response to the first signal,  15
outputting means (206, 207) for outputting a delaying means (30) for
delaying the first sig-   second address, which is produced by apply- nal
by one interleave block of the input data,    ing N-degree de-interleave to
the first address, second address outputting means (29, 24, 25)      in
response to the first signal, means for writ- for outputting a second
address, which is pro-    ing the received data in a memory area of any
duced by N-degree interleaving of the first  20   one of the first and
second memory banks address, in response to an output of the delay-   which
corresponds to the first address, and ing means, means for writing the
input data in    means for reading the de-interleaved signal out a memory
area of any one of the first and         of a memory area of any one of the
first and second memory banks which corresponds to          second memory
banks which corresponds to the first address, and means for reading the
25  the second address. interleaved signal out of a memory area of any one
of the first and second memory banks      9. A receiver in accordance with
claim 8, wherein which corresponds to the second address.          the
memory means includes a random access memory (201). 4. A transmitter in
accordance with claim  3,  30 wherein the memory means includes a random
10. A receiver in accordance with claim 8, wherein access memory (21).
the interleave block has a length of N x L where L is a length which
constitutes one 5. A transmitter in accordance with claim  3,        frame
of the input data at the basic bit rate, wherein the interleave block has a
length of N   35  each of the first and second address outputting x L where
L is a length which constitutes one     means including an N-bit counter
(207) and an frame of the input data at the basic bit rate,    L-bit
counter (206). each of the first and second address outputting means
including an N-bit counter (24) and an  11. A paging system  Including
means (12, 13) L-bit counter (25).                       40      responsive
to a first signal for N-degree inter- leaving a paging signal having a bit
rate of 6. A receiver for a paging system, including re-      N R where N
is a positive integer representa- ceiving means (102) for receiving a
signal con-   tive of the degree of interleaving, and R is a taining input
data whose bit rate is [err] where    basic bit rate and transmitting the
N-degree N is a positive integer representative of the   45  interleaved
paging signal, degree indicating degree of interleaving and R is a basic
bit rate,  means (11) for producing the first signal repre- bit rate
indicating means (104) for outputting a  sentative of the degree N of
interleaving in first signal representative of the degree N of    response
to a signal which is representative of interleaving, the first signal being
stored in    the bit rate [err], means (103) responsive to a advance,
de-interleaving means (103) for N-  50   second signal for N-degree
de-interleaving sig- degree de-interleaving the received signal in     nal,
bit-rate indicating means (104) for output- response to the first signal to
produce a de-    ting the second signal representative of the interleaved
signal, and deciding means (105)      degree N of de-interleaving, the
second signal for deciding whether or not a paging address      being
stored in advance, and deciding means number included in the de-interleaved
signal is  55  (105) for deciding whether or not the de-inter- an address
number which is assigned to the        leaved signal includes a desired
paging signal. receiver. 12. A system in accordance with claim 11, further
5111111111111111111111111111111    



9                 EP 0 264 205 B1                   10 including means
(106) for producing an audible     Verschachtelungseingangsdaten mit der
Bitrate alarm in response to an output of the deciding     N R in Antwort
auf das erste Signal zum Er- means (105) which shows that the de-inter-
zeugen eines Verschachtelungssignals, und leaved signal includes the
desired paging sig-     mit elner Sendeeinrichtung (13) zum Senden nal.
5       des Verschachtelungssignals. 13. A method of transmitting and
receiving a pag-  2. Sender nach Anspruch 1, wobei die Sendeein- ing
signal, including the steps of N-degree        richtung (13) eine
Elnrlchtung zur Frequenzum- interleaving, in response to a first signal, a
tastung (FSK) aufweist, die eine Tragerwelle paging signal, whose bit rate
is NOR where N   10  mit dem verschachtetten Signal moduliert. is a
positive integer, representative of the de- gree of interleaving of the
paging signal, and R  . Sender nach Anspruch 1, wobei die Ver- is a basic
bit rate, outputting the first signal   schachtelungselnrichtung aufweist:
eine Spei- representative of the degree N of interleaving
chereinrichtung (21) mit elner ersten und einer in response to a signal
which is representative   15  zweiten Speicherbank, eine Einrichtung (26,
of the bit rate N R. transmitting the interleaved  27) zum Umschalten der
ersten und zweiten paging signal, N-degree de-interleaving, in re-
Speicherbank abwachseind in einen Schreib- sponse to a second signal, the
transmitted         und ehnen Lesemodus fOr leden Verschachte- paging
signal to produce a de-interleaved sig-    lungsblock der Eingangsdaten,
eline erste nal, storing, in advance, the second signal re-  20
AdreBausgabeeinrichtung (28, 22, 23) zum x.j  presentative of the N-degree
of de-interleaving,    Ausgeben einer ersten Adresse in Antwort auf and
outputting the stored second signal to the     das erste Signal, elne
Verzogerungseinrichtung N-degree deinterleaving step, and deciding
(30) zum Verz8gern des ersten Signals um whether or not the de-interleaved
signal in-       einen Verschachtelungsblock der Eingangsda- cludes a
desired paging signal.           25      ten, eine zweite
AdreBausgabeeinrichtung (29, 24, 25) zum Ausgeben einer zweiten Adresse,
14. A method in accordance with claim 13, further      die durch N-gradige
Oberlappung der ersten including the step of generating an audible
Adresse in Antwort auf den Ausgang der Ver- alarm when it is decided that
the de-inter-        zogerungseinrichtung gebildet wird, elne Ein- leaved
signal includes the desired paging sig-  3o  richtung zum Schreiben der
Elngangsdaten In nal.                                               elnen
Speicherbereich der ersten und/oder def zweiten Speicherbank, die- der
ersten Adresse 15. A method of receiving a paging signal, includ-
entspricht, und elne Elnrichtung zum Auslesen ing the steps of receiving a
signal whose bit      des verschachteiten Signals aus einem Spei- rate is N
R where N is a positive integer  3s      cherbereich der ersten und/oder
zweiten Spei- representative of the degree N of interleaving,    cherbank,
die der zweiten Adresse entspricht. and R is a basic bit rate, storing, in
advance, a first signal representative of a degree N of de-  4. Sender nach
Anspruch 3, wobei die Speicher- interleaving, N-degree de-interleaving the
re-     einrichtung einen Speicher (21) mit wahlfrelem K...' ceived signal
in response to the stored first  40  Zugriff aufweist. signal to produce a
de-interleaved signal, and deciding whether or not the de-interleaved sig-
5  Sender nach Anspruch 3, wobei der Ver- nal includes a desired paging
signal.              schachtelungsblock elne LUnge NO L hat, wobei L eine
Linge ist, die elnen Rahmen der Ein- 16. A method in accordance with claim
15, further  45  gangsdaten bei der Basisbitrate bildet, und including the
step of producing an audible        jede der ersten und zwelten
Adreflausgabeein- alarm when the de-interleaved signal includes
richtungen einen N-Bit-Zahler (24) und einen the desired paging signal.
L-Bit-Zahler (25) aufweisen. PatentansprUche
Go  6. Empfanger far ein Rufsystem, mit einer Emp- fangseinrichtung (102)
zum Empfangen eines 1. Sender fOr ein Rufsystem, mit einer Gradanzei-
Signals, das Eingangsdaten mit einer Bitrate ge (11) zum Erzeugen eines
ersten Signals          von NOR enthilt, wobei N eine positive ganze
entsprechend einem Verschachtelungsgrad N          Zahl entsprechend dem
Verschachtelungsgrad als Antwort auf ein Signal entsprechend einer  55  und
R eine Basisbitrate sind, eine Bitratenaus- Bitrate N R, wobei N elne
positive ganze Zahl      gabeeinrichtung (104) zum Ausgeben elnes er- und R
eine Basisbitrate ist, mit einer Ver-        sten Signals entsprechend dem
Verschachte- schachtelungseinrichtung (12) fUr N-gradige        lungsgrad
N, wobei das erste Signal vorge- 6 * C   L  M   S    11                EP 0
264 205 B1                   12 



speichert wird, einer Trenneinrichtung (103)      des ersten Signals
entsprechend dem Ver- zum N-gradigen Entschachteln des emptange-
schachtelungsgrad N in Antwort auf ein Signal nen Signals in Antwort auf
das erste Signal,      entsprechend der Bitrate NOR, einer Einfich- um ein
entschachteltes Signal zu erzeugen,        tung (103) in Antwort auf ein
zweites Signal fMr und mit einer Entscheidungseinrichtung (105)   5  ein
N-gradiges Trennsignal, einer Bitratenan- zum Entscheiden, ob eine in dem
entschach-        zeigeeinrichtung (104) zum  Ausgeben des telten Signal
enthaltene Rufadrefnummer eine      zweiten Signals entsprechend dem
Entschach- dem  Empfanger zugeordnete AdreBnummer            telungsgrad N,
wobei das zweite Signal vorge- ist.
speichert wird, und mit einer Entscheidungs- 10      einrichtung (105) zum
Entscheiden, ob das 7. Empfanger nach Anspruch 6 mit einer Alarm-
Trennsignal ein gewanschtes Rufsignal enthflt. einrichtung (106) zum
Erzeugen eines Tonsi- gnals in Antwort auf ein Ausgangssignal der    12.
System nach Anspruch 11, femer mit elner Entscheidungseinrichtung (105).
Einrichtung (108) zum Erzeugen eines Ton- tS      alarms in Antwort auf ein
Ausgangssignal der &  Empfanger nach Anspruch 6, wobei die Trenn-
Entscheidungseinrichtung (105), das zeigt, daR einrichtung (103) folgende
Bestandteile auf-      das getrennte Signal das gewUnschte Rufsi- weist:
einen Speicher (201) mit einer ersten      gnal enthalt. und elner zweiten
Speicherbank, eine Einrlch- tung (204, 205) zum Umschalten der ersten   20
13. Verfahren zum Senden und Empfangen eines und der zweiten Speicherbank
abwechselnd in       Rufsignals mit den folgenden Verfahrensschrit- einen
Schreib- und einen Lesemodus fUr jeden      ten: N-gradige Verschachtelung
als Antwort auf Verschachtelungsblock  der  Eingangsdaten,        ein
erstes Signal ein Rufsignal, dessen Bitrate eine erste
Adressenausgabeeinrichtung zurn        N-R ist, wobei N eine positive ganze
Zahl Ausgeben einer ersten Adresse in Antwort auf  25  entsprechend dem
Verschachtelungsgrad des das erste Signal, eine zweite Adressenausga-
Rufsignals und R eine Basisbitrate sind, Aus- beeinrichtung (206, 207) zum
Ausgeben einer       geben des ersten Signals entsprechend dern zweiten
Adresse in Anwort auf das erste Si-       Verschachtelungsgrad N in Antwort
auf ein Si- gnal, die durch N-gradige Entschachtelung der     gnal
entsprechend der Bitrate NOR, Senden ersten Adresse erzeugt wird, eine
Einrichtung   30  des verschachtelten Rufsignals, N-gradige Ent- zum
Schreiben der empfangenen Daten in ei-        schachtelung des gesendeten
Rufsignals - in nen Speicherbereich der ersten undloder der       Antwort
auf ein zweites Signal, um ein Trennsi- zweiten Speicherbank entsprechend
der ersten      gnal zu erzeugen, Vorspeichern des zweiten Adresse, und
eine Einrichtung zum Lesen des       Signals entsprechend der N-gradigen
Ent- entschachtelten Signal aus einem Speicherbs-  35  schachtelung und
Ausgeben des gespeicher- reich der ersten und/oder der zweiten Spei-
ten zweiten Signals an den N-gradigen Ent- cherbank entsprechend der
zweiten Adresse.        schachtelungsschritt und Entscheiden, ob das
getrennte Signal ein gewUnschtes Rufsignal 9. Empfanger nach Anspruch 8,
wobei die Spei-         enthAlt. >     chereinrichtung einen Speicher (201)
mit wahl-  40 freiem Zugriff aufweist.                       14. Verfahren
nach Anspruch 13, ferner mit dem Schritt zum Erzeugen eines Tonalarms, wenn
10. Empf~nger nach Anspruch 8, wobei der Ver-        festgestellt wird, daB
das Trennsignal das ge- schachtelungsblock eine LAnge N L hat, wobei
wUnschte Rufsignal enthalt. die LAnge L einen Rahmen der Eingangsdaten   45
bei der Basisbitrate bildet, und wobel jede der  15. Verfahren zum
Empfangen eines Rufsignals ersten und zweiten Adressenausgabeeinrich-
mit den folgenden Verfahrensschritten: Emp- tungen einen N-Bit-Zahler (207)
und eine L-Bit-   fangen eines Signals mit einer Bitrate NOR, Zahler (206)
aufweisen.                           wobei N eine positive ganze Zahl
entspre- 50      chend dem Verschachtelungsgrad N und R 11. Rufsystem mit
einer Einrichtung (12, 13), die     eine Basisbitrate sind, Vorspeichem
eines er- auf ein erstes Signal fUr N-gradige Verschach-    sten Signals
entsprechend einem Entschachte- telung sines Rufsignals mit einer Bitrate N
R     lungsgrad N, N-gradige Entschachtelung des anspricht, wobei N eine
positive ganze Zahl ist   empfangenen Signals in Antwort auf das ge- und
den Verschachtelungsgrad wiedergibt und  s5   speicherte erste Signal zum
Erzeugen eines wobei R eine Basisbitrate ist, und zum Senden
Trennsignals und Entscheiden, ob das getrenn- des N-gradig verschachtelten
Rufsignals, einer    te Signal ein gewUnschtes Rufsignal enth~lt.
Gradanzeigeeinnchttng (11) zum Erzeugen 7    13               EP 0 264 205
B1                   14 



16. Vefahren nach Anspruch 15, ferner mit dem       le bloc d'imbrication a
une longueur N x L, ou Schritt zum Erzeugen eines Tonalarms, wenn       L
est une longueur qui consttue une trame de das Trennsignal das gew~nschte
Rufsignal        la donnee d'entree au debit binaire de base, enthalt.
chacun des premier et second moyens de 6      sortie d'adresse comportant
un compteur a N Revendicatlons                                      bits
(24) et un compteur a L bits (25). 1. Emetteur pour un systeme de recherche
de      6. Recepteur pour systeme de recherche de per- personne, comprenant
un moyen indicateur de      sonne, comprenant un moyen de reception degre
(11) pour produire un premier signal  io   (102) pour recevoir un signal
contenant une representatif d'un degr6 (N) d'imbrication en    donnee
d'entree dont le debit binaire est NO R reponse a un signal qui est
representatif d'un   ob N est un nombre entier positif representant debit
binaire N R, ob) N est un nombre entier   le degre d'imbrication et R est
un debit binaire positif et R est un d6bit binaire de base, un    de base,
un moyen indicateur de debit binaire moyen d'imbrication (12) pour
l'imbrication a N   i5  (104) pour sortir un premier signal repr6sentatif
degr6s de la donn6e d'entree ayant le d6bit      du degrd N d'lmbrication,
le premier signal binaire N R on reponse au premier signal afin    etant
stock4 a l'avance, un moyen de d6sim- de produire un signal imbrique, et un
moyen      brication (103) pour d6simbriquer a N degres de transmission
(13) pour transmettre le signal  le signal regu en r6ponse au premier
signal imbriqu6.                                20      afin de produire un
signal d6simbrique, et un moyen de decision (105) pour decider si oui 2.
Emetteur selon la revendication 1, dans loquel   ou non un numero d'adresse
de recherche de le moyen de transmission (13) comprend un        personne
inclus dans le signal d6simbrique est moyen pour moduler par d6placement de
fr6-       un num6ro d'adresse qui est affecte au recep- quence (FSK) une
onde porteuse avec le si-  25  tour. gnal imbriqu6. 7. Recepteur selon la
revendication 6, compre- 3. Emetteur solon la revendication 1, dans loquel
nant en outre un moyen d'alarme (106) pour le moyen d'imbrication comprend
un moyen         produire une alarms audible en r6ponse a une de mdmoire
(21) ayant un premier bloc de  3o     sortie du moyen de d6cision (105).
memoire et un second bloc de memoire, un moyen (26, 27) pour commuter par
altemance   8. Recepteur selon la revendlcation 6. dans le- les premier et
second blocs de mdmoire en        quel le moyen de d6simbrication (103)
com- mode d'ecriture et en mode de lecture, pour      prend un moyen de
memoire (201) ayant un chaque bloc d'imbrication de la donnee d'en-  35
premier et second bloc de memoire, un moyen trde, un premier moyen de
sortie d'adresse       (204, 205) pour commuter en alternance les (28, 22,
23) pour sortir une premiere adresse    premier et second blocs de memoire
en un en reponse au premier signal, un moyen a         mode d'ecriture et
un mode de lecture, pour retard (30) pour retarder le premier signal d'un
chaque bloc d'imbrication de la donn6e d'en- K.\  bloc d'imbrication de la
donnee d'entr6e, un  40  tree, un premier moyen de sortie d'adresse second
moyen de sortie d'adresse (29, 24, 25)    pour sortir une premiere adresse
en reponse pour sortir une seconde adresse, qui est pro-    au premier
signal, un second moyen de sortie duite par l'imbrication a N degres de la
pre-    d'adresse (206, 207) pour sortir une seconde miere adresse, en
r6ponse a une sortie du        adresse, qui est produite en appliquant une
moyen a retard, un moyen pour ecrire la don-  45  d~simbrication a N degr6s
a la premiere n6e d'entree dans une zone de memoire de         adresse, en
reponse au premier signal, un l'un quelconque des premier et second blocs
moyen pour 6crire la donn6e reoue dans une de m6moire qui correspond a la
premiere          zone de m6moire de l'un quelconque des pre- adresse, et
un moyen pour lire le signal imbri-  mier et second blocs de memoire qui
corres- qud dans une zone de memoire de l'un quel-  5o   pond a la premiere
adresse, et un moyen pour conque des premier et second blocs de m6-
lire le signal desimbrique dans une zone de moire qui correspond a la
seconde adresse.       m6moire de l'un quelconque des premiers et second
blocs de m6moire qui correspond a la 4. Emetteur selon la revendication 3,
dans lequel   seconde adresse. le moyen de m~moire comprend une memoire  55
a accbs selectif (21).                       9. Recepteur selon la
revendication 8, dans le- quel le moyen de m6moire comprend une 5. Emetteur
selon la revendication 3, dans lequel   memoire a acces s~lectif (201). 8
I11111111111111111111111111111111111    15                EP 0 264 205 B1
16 10. R6cepteur selon la revendication 8, dans le-     signal desimbrique
comprend un signal d6sire 



quel le bloc dtimbrication a une longueur M x     de recherche de personne.
L, ob L est une longuour qui constitue une trame de la donnee d'entree au
d6bit binaire  14. Proc6d6 selon la revendication 13, comprenant de base,
chacun des premier et second   5         en outre l'tape de production
d'une alarme moyens de sortie d'adresse comportant un          audible
lorsqu'il est decid6 que le signal des- compteur a N bits (207) et un
compteur a L        imbrnqu6 comprond le signal desire de recher- bits
(206).                                       che de personne. 11. Systbme
de recherche de personne compor-  tO  15. Procede pour recovoir un signal
de recherche tant un moyen (12, 13) r~pondant a un premier     de personne,
comprenant les etapes consistant signal pour l'imbrication a N dogres d'un
si-     a recevoir un signal dont lo debit binaire est gnal de recherche de
personne ayant un d6bit      NO R oba N est un nombre entier positif repr6-
binaire N R ob N est un nombre entier positif    sentatif du degre N de
l'imbrication, et R est repr6sentatif du degr6 d'imbrication, et R est  15
un debit binaire de base, A stocker, & I'avance, un debit binaire de base,
et la transmission du   un premier signal reprdsontatf d'un degre N signal
de recherche de personne imbrique 4 N      de la d6simbrication, a
desimbriquer a N de- degr6s, un moyen indicateur de degr6 (11)         gr6s
un signal regu en reponse au premier pour produire le premier signal
representatif du  signal stock4 pour produire un signal d6simbri- degr6 N
de l'imbrication en r~ponse A un  20      que, et & d6cider si oul ou non
le signal _>    signal qui est repr6sentatif du debit binalre
dosimbriqu6 comprend un signal desir6 de re- N-R, un moyen (103) r6pondant
un second          cherche de porsonne. signal pour la d6simbrication a N
degr6s, un moyen indicateur de d6bit binaire (104) pour  16. Proced6 selon
la revendication 15, comprenant sortir le second signal reprdsentatif du
degre N   25  en outre l'dtape consistant & produire une alar- de la
desimbrication, le second signal 6tant      me audible lorsque le signal
d6simbriqu6 com- stocke A I'avance, et un moyen de decision        prend le
signal desir6 de recherche de person- (105) pour decider si oui ou non le
signal        no. d6simbrique comprend un signal dosird de re- cherche de
personne.                     30 12. Systeme selon la revendication 11,
compre- nant en outre un moyen (106) pour produire une alarme audible en
reponse & une sortie du moyen de decision (105) qui montre que lo  3s
signal desimbriqu6 comprend le signal desire de recherche de personne. 13.
Proc~d6 de transmission et de reception d'un ks,>   signal de recherche de
personne, comprenant  40 les etapes consistant & imbriquer a N degres, en
r6ponse a un premier signal, un signal de recherche de personne, dont le
debit binaire est N-R oO N est un nombre entier positif, repr6sentatif du
degre de l'imbrication du si-  46 gnal de recherche de personne,et R est un
d6bit binaire de base, & sortir le premier signal repr6sentatif du degre N
d'imbrication en re- ponse A un signal qui est representatif du debit
binaire NOR, a transmettre le signal imbrique  5o de recherche de personne,
A d6simbriquer A N degres, on reponse A un second signal, le signal
transmis de recherche de personne pour produire un signal desimbrique, A
stocker, a l'avance, lo second signal repr6sentatif du de-  55 gr4 N de la
desimbrication, et A sortir le se- cond signal stocke pour l'etape de
dcsimbrica- tion a N dogres, et & decider si oui ou non le
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