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least two synchronization  code words are required to form the all-call
signal. The first Background of the invention
synchronization code word is the usual syn- The present invention relates
to a radio paging  chronization word conventionally present at the system
and, more particularly, to a system for    5    beginning of a batch. The
second synchronization transmitting address signals and messages as
code word which directly follows the first is a well as information common
to a plurality of      special code word which, in conjunction with the
receivers, and a receiver applicable to such a    first synchronization
code word, indicates the system.
presence of an all-call signal. The receiver is thus The art of radio
paging systems with display   10   set up to detect the presence of two
synchroniza- has recently undergone remarkable progress so     tion words
in a row. as to offer a character display service in addition to
traditional numerical display services. The    Summary of the invention
character display service allows a considerable     It is therefore an
object of the present invention quantity of information to be imparted to
users of   15  to provide a radio paging system which is also display
oriented paging receivers.                capable of offering an
information service. The primary problem  with such  paging             It
is another object of the present invention to receivers is that the display
function is wasted  provide a radio paging system which is capable of
except for at the time of the reception of a call.  offering an information
service without lowering Further, lack of optimal utilization can also be
20   the channel utilization efficiency despite the use pointed out in
regard to the paging station. The  of POCSAG code. paging station does not
emit a constant flow of     It is another object of the present invention
to radio waves and thus remains in an idle state     provide a paging
receiver which is usable for the except when calls are being originated. If
the   above objects. paging station is constantly emitting radio waves   25
These objects are solved with the features of it, transmits dummy signals
except upon the       claims 1 and 2. generation of calls). Additionally,
in today's information-intensive   Brief description of the drawings
society, there is an ever increasing demand for    The above and other
objects, features and services which offer various kinds of information
30   advantages of the present invention will become on a real-time basis
and, in this connection,      more apparent from  the following detailed
compact terminals equipment is desired.            description taken with
the accompanying draw- Furthermore, if two or more address numbers     ings
in which: were assigned to each paging receiverwith one of    Fig. 1 is a
block diagram of a radio paging the address numbers being common to all  35
system in accordance with the present invention; receivers so that
information might be sent using   Figs. 2A and 2B shown a first example of
a the common address number, an information          signal format
applicable to the system of Fig. 1; service which allows all the receivers
to receive   Fig. 3 is a block diagram of a first embodiment common
information could be attained. However      of a paging receiver in
accordance with the the POCSAG code, which is internationally stan-   40
present invention; dardized by the CCIR as Radio Paging Code No. 1,   Fig.
4 is a block diagram showing a specific hinders the creation of an
efficient information   construction of a decoder of the receiver shown in
service. More specifically, POCSAG code is so       Fig. 3; constituted
that to cut down power consumption      Fig. 5 is a block diagram showing a
specific at each receiver the individual address numbers   45
construction of a central processing unit which is assigned to the
receivers are divided into groups,  included in the receiver of Fig. 3; and
are transmitted only at predetermined.times     Fig. 6 is a flowchart
demonstrating an operation thus, only those receivers for which an address
of the receiver of Fig. 3 for receiving the signals number is intended turn
on their power sources    which are shown in Figs.  2A and 2B; to receive a
call. Common information cannot be   so  Fig. 7 is a block diagram of a
second embodi- imparted to all the receivers unless address num-  ment of
the paging receiver in accordance with bers and common information each
equal in         the present invention; number to the groups are
transmitted, resulting in   Fig. 8 is a block diagram showing a specific
very poor channel utilization. Nevertheless,       construction of a
decoder of the receiver shown in should the address numbers not be grouped,
the   55   Fig. 7; power consumption at each receiver would be         Fig.
9 is a block diagram showing a specific increased.              .
construction of a central processing unit of the GB-A-2 110 851 is not
concerned with two         receiver shown in Fig.7; purpose synchronization
codes and describes a       Figs. 10(a) to 10(c) and 11(a) and 11(b) show
radio paging system in which the transmitter is  so   respectively a signal
format which the receiver of made capable of transmitting an "all-call"
signal,  Fig. 7 receives and a procedure for the reception; in addition to
the usual type of paging signals. In  Fig. 12 is a block diagram of a third
embodi- response to the reception of the all-call signal, a  .  ment of the
paging receiver in accordance with plurality of receivers are
simultaneously or sub-  the present invention; stantially simultaneously
alerted. However, at  65  Fig, 13 is a block diagram of a specific
construc- 2  



3              EP 0189089 B1                      4 tion of a CPU which is
included in the receiver of  string which is included in the signal codes
Fig. 12;     -                                    applicable to the present
invention is shown. As Figs. 14(a) and 14(b) show a signal format
shown, the paging signal sequence comprises a which the receiver of Fig. 12
receives and a timing  preamble signal P, a first synchronizing signal
chart associated with the reception, respectively;    5    SC1, address
signals A, message signals M, and and
an end signal END. Figs. 15A to 15C are flowcharts representative    A
preamble signal P consists of a repetitive of operations of the receiver
shown in Fig. 12.   ZERO and ONE pattern signal having 576 bits. The
preamble signal P is chiefly intended for bit Description of the preferred
embodiments    10   synchronization and is indicative of the start of First
embodiment                                  transmission of a paging signal
sequence. The Referring to Fig. 1 of the drawings, a radio    first
synchronizing signal SC1 is a 32-bit code paging system with a display is
shown. The        which is mainly used for word synchronization. system
includes a subscriber telephone 1, a tele-  Each of the address signals A
and the message phone exchange 2, a coding device 3, a transmit-   15
signals M is composed of a 32-bit Bose-Chaudhuri ter 4, and a paging
receiver 5.                   Hocquenghem, (BCH) (31, 21) code and one
parity In the system shown in Fig. 1, ordinary radio   bit which is added
to the BCH code; when the paging service is originated via the subscriber
most significant bit (MSB) is a ZERO, the signal is telephone 1.
Specifically, a person places a call by  address signal A and, when it is a
ONE, the signal dialing the telephone number of exchange 2 and   20   is a
message signal M. While the information bits [err] number which is assigned
to the       of address signal A are purely binary, message [err] 5. At
this instant, the telephone exchange  signals M are comprised of five
digits of four 2 connects itself to the coding device, or paging
binary-coded decimal (BCD) bits so that one word terminal 3. In the paging
terminal 3 a first con-  carries five digits of numerical information. The
troller 32 sees if the address number entered via a   25   end signal END
consists of 32 consecutive ZERO trunk interface unit 32 is a valid one. If
so, the  bits, 32 consecutive ONE bits, and 32 consecutive controller 32
sends a validation tone to the      ZERO bits, and this represents
conclusion of a exchange in forming the caller to enter a         paging
signal sequence. message. If the address number is not valid the
Referring to Fig. 2B, a typical information signal controller 32 sends an
invalidation tone and   30   sequence included in the signal codes which
the rejects any further input.                        present invention
uses is shown. The information After confirming the validation tone, the
caller  signal sequence comprises a preamble signal P, a manipulates
push-buttons on the telephone 1 to    second synchronizing signal SC2,
information enter a message. To conclude the message, a "#"   signals 1,
and an end signal END. button may be depressed. Under these circum-   35
The preamble signal P and the end signal E stances the message is limited
to numerals, a     respectively are representative of the beginning small
number of signs such as"-", and a blank.    and the end of an information
signal sequence, as The entered address number and message are        in
the paging signal sequence. The second syn- temporarily stored in the first
controller 32, then  chronizing signal SC2, like the first one SC1, is a
converted by an encoder 33 to a string of paging   40   32-bit code and is
adapted for word synchroniza- signals which will be described hereinafter,
and  tion. Each information signal I is in a format [err] forwarded to the
transmitter 4. The transmit-  having a 32-bit BCH (31, 32) code and one
parity ter 4 modulates a radio carrier wave with the     bit added to the
BCH code. The information signal paging signal, the modulated carrier wave
being   I uses seven American National Standard Code radiated through an
antenna. The receiver 5, on   45   for Information Interchange (ASCII) code
bits and the other hand, receives the radiated carrierwave  is capable of
transmitting three characters in one and demodulates it to provide the
paging signal.  word. When the receiver 5 senses a signal which agrees
The operation of the receiver 5 will now be with an address number assigned
to the receiver   described in detail. 5, it produces an alert tone and
displays the   50   . Referring to Fig. 3, a specific construction of the
message.                                          receiver 5 is shown. A
desired radio carrier wave The information service of the invention
received through an antenna 51 is amlified and includes data entry means
including a keyboard    demodulated by a radio section 52, then con- 36 and
a cathode ray tube (CRT) 34. The infor-   verted by a waveform shaper 53
into a digital mation service uses not only numerals but also   55
signal, i.e., ONEs and ZEROs, and then applied to alphabetic and other
characters. The entered      a decoder 54. The decoder 54 first receives
more information is temporarily stored in a second     than a certain
length (e.g. sixteen bits) of the controller 35 and, when the paging signal
preamble signal P included in the digital signals sequence is not being
transmitted, is applied to  and, then, enters into reception of the
subsequent the transmitter 4 via the encoder 33 as an infor-   60
synchronization signal SC. Depending upon the mation signal sequence. Upon
reception of the     kind of synchronizing signal SC, the decoder 54
information signal sequence, the receiver 5       operates in either a
paging signal receive mode or sequentially displays the character data from
first  an information signal receive mode. to last.
A programmable read-only memory (P-ROM) Referring to Fig. 2A, a typical
paging signal   65   55 stores an address number which is assigned to 



3    5            EP 0 189 089 B1                     6 the receiver 5. In
the paging signal receive mode,  they are identical, sends an ALM 1 signal
i to an the decoder 54 compares the received address     alert generator
110 and the CPU 60. The alert number with the address number stored in the
P-  generator  110 responds to the ALM 1 signal i by ROM 55 and, if they
are identical, delivers a first  delivering an alert signal j to a buffer
56, which is alarm signal ALM 1 (which will be described) to a    5
adapted to energize the speaker 57. At the same central processing unit
(CPU) 60 to perform a    time, the CPU 60 receives DATA signals (the same
message receive operation and, at the same time,  as the digital signals a)
timed to the CLK signal d energizes a speaker 57 via a buffer 56. In
response  and count pulses f, thereby receiving a message the CPU 60 enters
into a message signal receive  signal which follows the address signal.
operation, that is, after the reception of a message   10  On the other
hand when the SC2 decoder 106 signal it delivers data to a liquid crystal
display  detects the SC2 code within the predetermined (LCD) driver 62 to
display the message on an LCD  period of time, it applies an SC2 detection
signal k 63.                                              (ALM 2 signal) to
the counter 103 and CPU 60 and, In the information signal receive mode, the
also, to the alert circuit 110. Upon the reception of decoder 54
immediately after the reception of the   15   ALM 2 signal, the alert
generator 110 energizes signal SC2 applies a second alarm signal ALM 2 to
the speaker 57 for a short period of time via the the CPU 60. Upon
reception of the second alarm   buffer 56 so as to inform the user of the
start of signal, the CPU 60 receives an information signal  reception of
information signals. Immediately and causes the LCD 63 to display the
information  after the detection of the SC2 code, the CPU 60 via the LCD
driver 62. The switch 58 whose   20   receives the DATA signals a as
information operation will be described below is a select    signals timed
to the clock signal d and count switch for selecting whether or not to
effect the  pulses f. While storing the DATA signals a in a information
service, while push-button 61 is     random access memory (RAM) 207, which
will be usable for resetting the alert tone, reading out a  described, the
CPU 60 activates the LCD driver 62 stored message or other purposes.
25   so that the LCD 63 can display the information Referring to Fig. 4,
the operation of the decoder  signals at a speed which is low enough for a
54 shown in Fig. 3 will be described in detail. The  person to recognize.
digital signals a coming in from the waveform      As END signal decoder
111 senses an END shaper 53 are applied to a preamble decoder 101  signal,
it applies a RESET signal I to the various which is adapted to determine
whether the   30   circuits within the decoder 54 and to the CPU 60 signals
a include a preamble signal. As previously  so as to report the end of a
paging signal stated, the preamble signal is a sequence of     sequence or
that of an information signal repetitive ONEs and ZEROs. When the preamble
sequence. The switch 58 is manipulable to forc- decoder-lOl has received
sixteen or more bits of a  ibly close the gate of the SC2 decoder 106 to
preamble signal in synchronism with a clock b,   35   determine whether or
not to execute the infor- which is generated by a quartz oscillator 59 and
mation service, while the push-button 61 is man- an oscillator 102, it
produces a signal cto enable a  ipulatable to reset the alert circuit 110
to stop the gate of an SC1 decoder 105 and that of an SC2    alert tone.
The push-button 61 also fulfills a decodoer 106. In addition, after
synchronization  message reading function as will be described. has been
set up, the preamble decoder 101   40     Referring to Fig. 5, the
operation of the l-chip applies a CLK signal d to various circuits to  CPU
60 will be described In detail. The CPU 60 provide them with timing. The
SC1 decoder 105    comprises a system clock oscillator 201 for deter-
serves to detect the SC1 code and the SC2        mining the execution
command cycle time, a decoder 106 serves to detect the SC2 code.
program counter 202 for designating a content of Although not shown in the
drawing; the SC1   45   an address, a program memory 203 for storing a
decoder 105 and SC2 decoder 106 are provided     sequence of commands to be
executed and allow- with timers so that the gates thereof may be     ing
the content of an address specified by the automatically closed when the
code SC1 or SC2    program counter 202 to be read out, an instruc- has not
been detected within a predetermined     tion decoder 204 for decoding
information out- period of time after the reception of a preamble   so
putted by the program memory 203 to supply any signal.
of the various sections with a control signal which As the SC1 decoder 105
detects the SC1 code    is associated with the command, an arithmetic
before the above-mentioned time expires, it      and logic unit (ALU) 205
for performing arithmetic delivers an SC1 detection signal e to a counter
103  operations, logic operations and the like, a regis- and a shift
register 107. The counter 103, which is  55  ter set 206 for temporarily
storing the content of a 32-bit counter and is adapted for word syn-    an
address, a stack pointer used for subroutine chronization, applies count
pulses f to a P-ROM  interruptions, etc., an ordinary RAM 207, a data
reader 108 (and to the CPU 60). At the same time  bus 208, input/output
(I/O) ports 209-216, and an the P-ROM reader 108 applies read pulses gto
the  accumulator ACC (A-register) 217 used for data P-ROM 55. Responsive to
the read pulses g, the P-   60   exchange between the I/O ports 209-216 and
ROM 55 delivers an address number code h         other purposes. assigned
to the receiver to an address decoder     Among the I/O ports 209-216, the
port 209 is 109. The address decoder 109 compares the       associated with
the LCD driver 62, the port 210 



address code h with the data stored in the shift  with the CLK signal, the
port 211 with the DATA register 107 on a thirty-two bit basis and, when
65   signal, the port 212 with the RESET signal, the    7              EP
0189089 B1                     8 port 213 with the SYNC signal, the port
214 with  mation and another, such as SC4, to traffic infor- the ALM 1
signal, the port 215 with the ALM 2    mation, thereby dividing the
information service signal, and the port 216 with the push-button 61.  into
multiple subservices. In such a multi-subser- Referring now to Fig. 6,
there is shown a      vice scheme, the switch 58 may be designed to
flowchart representative of details of the oper-   5   select any one of
the SCs and, thereby, allow a ation of the CPU 60.
person to see only the desired information. The CPU 60 awaits entry of data
from any of the input ports thereof from the instant when the    Second
embodiment power supply is turned on. The following descrip-  Referring to
Fig. 7, a second embodiment of the tion will focus on the procedure which
the CPU 60   10  receiver of the present invention is shown in a executes
when the decoder 54 has detected this   block diagram. The receiver in this
particular own address number after the synchronizing       embodiment
differs from the embodiment of Fig. signal SC1. As the decoder 54 detects
its address  3 in that an additional control line 64 is installed number
after SC1, it applies the ALM 1 signal to  for controlling the power supply
to the radio the CPU 60. In response to the ALM 1 signal, the   15  section
520 and the waveform shaper 530 (which CPU 60 sequentially receives DATA
signals timed  will collectively be referred to as a receiving to the SYNC
signal and CLK signal (see STEPS B1  section hereafter) for battery saving
purposes, and B2). In the meantime, the CPU 60 performs a  and to this end
a battery saving controller 112 is word by word check and, if the error is
not greater  included in a decoder 540. Details of the decoder than one
bit, corrects the error (STEPS B3-B5).   20   540 are shown in Fig. 8 and
those of CPU 601 in The CPU 60 decides whether the RESET signal is   Fig.
9. Comparing the CPU 601 with the CPU 60 of received and, if it is
received, immediately dis-  Fig. 5, it will be seen that the former
includes an plays the message received so far (STEPS B6 and  additional
output port 218 for delivering a CLOSE B9). If the reset signal is not
received, the CPU 60  signal which is adapted to report the end of
determines whether the MSB is a ZERO or a one   25   reception to the
decoder 540. to see if the received data is a message STEP B7).  Fig. 10(a)
shows the signal transmission format If the received data is a message, the
CPU 60    associated with POCSAG code, while Fig. 10(b) stores it in the
RAM 207 and then receives the   represents the battery saving function
which the next data signal (STEP B8). When the CPU 60      receiver of Fig.
7 performs during reception. In senses an address signal after some
messages, it  30   Fig. 10(a), the format includes a preamble signal treats
the data received up to the immediately   P, synchronizing signals SC1, and
a sequence of preceding data as messages. When ths decoder     groups
signals G1-G8 each of which comprises 54 has delivered the ALM 1 signal,
the speaker 57  two words and contains either an address signal produces an
alert tone; when message signals     or a message signal. The address
signal belongs are no longer received, the LCD 63 displays the   35  to any
one of the group signals G1-G8 which message (STEP 89). The display of the
message    correspond in number thereto, and is transmitted may be stopped
with the push-button 61. The      only during a time slot assigned to that
group. message is stored in the RAM 207 of the CPU 60   When there is any
other address signal to trans- and may be read therefrom whenever desired
by    mit, another synchronizing signal SC1 and manipulating the
push-button 61.           40   another paging signal sequence G1-G8 will be
Next, the operation of the CPU 60 when the    transmitted after the first
sequence G1-G8, as decoder 54 detects SC2 will be described. As the
illustrated. The address signals and the message decoder 54 detects SC2, it
delivers the ALM 2    signals are formatted in the same manner as signal to
the CPU 60. In response the CPU 60     those of Fig. 2. fetches a DATA
signal timed to the SYNC signal   45  Fig. 10(b) is representative of the
battery saving and CLK signal (STEP 810) and temporarily stores  control
signal on the control line 64 in the usual them in the RAM 207. At this
point, as in the case  waiting state. First, when a power supply (PS) of of
the SC1 reception, a parity check (STEP B11) -  the receiver is turned ON,
the decoder 540 reads and an error correction step (STEPS B12 and B13)  the
content of the P-ROM 55 to store a particular are executed. If the CPU 60
receives the RESET   so   group to which its own address number belongs
signal, it terminates the reception (STEP B14); if it  beforehand in the BS
controller 112. Before a does not, the CPU 60 stores the received infor-
preamble signal is detected, the BS controller 112 mation data in the RAM
207 (STEP B15). Again,    repeatedly turns itself ON and OFF so that during
the received data are applied to the LCD driver 62  radio section power
supply ON times [err] and OFF in the order of reception and at a speed slow
55  times T, a preamble signal can be received during enough for a person
to recognize and are dis-    any ON period of the BS controller 112. Upon
played on the LCD 63 (STEP B16). The reception   detection of a preamble
signal, the ON period is procedure ends when the switch 61 is depressed
prolonged by at least one frame (interval between (STEP B17).
SCs) responsive to a signal c and then synchroniz- In the illustrative
embodiment two different   60  ing signal reception begins. kinds of SC are
used, one for the paging service   As the SC1 decoder 105 senses SC1, the
receiv- and the other for information service. Alterna-  ing section is
continuously turned off by a signal e 



tively, more than two kinds of SC may be used    until the transmission
time assigned to a pre- with one allocated such as SC2, to stock infor-
determined group (e.g. G5) is reached. As soon as mation, another, such as
SC3, to weather infor-  65  that particular transmission time is reached,
the 5    9              EP0189089 B1                       10 receiving
section is turned on to begin receiving  address number for information.
Additionally, the its own address signal. If its own address signal is
output port 220 has an LCD driver function and is not sensed, then the
receiving section is turned  directly connected to the LCD 63. off and
turned on again at the transmission timing  A port 221 is available for
outputting a battery of the next synchronizing signal SC1. At that time,
5    saving signal which directly turns on and off the if a synchronizing
signal SC1 is received, the    receiving section (520, 530), and a port 219
is above procedure will be repeated.                 available outputting
an alert signal to buffer 56. Fig. 10(c) is representative of an operation
for  While the signal format employed is the POCSAG supplying power to the
receiving section when an  code, as in the second embodiment, during trans-
address signal is received. When the address   10   mission of information
service data which follows decoder 109 has received an address signal dur-
the SC2, an address signal (A2) and then a ing the transmission timing
assigned to the group  message signal (M) is transmitted. The infor- (G5),
the ON period of the receiving section is   mation unit is implemented with
the ASCII 7-bits prolonged by a signal i to allow the CPU 601 to   length.
Specifically, the MSB is used to discrimi- receive a message signal.
Specifically, the CPU    15   nate between an address signal and a message
601 identifies a message based on the MSB and     signal. Further, there
are twenty information bits, continuously receives it so long as it is con-
so that an amount of information which one word tinuously transmitted. When
the message signal    can carry is 20/7 characters. terminates, the CPU 601
delivers a CLOSE signal     Now, an actual reception operation will be to
turn off the receiving section again.     20   described referring to the
timing chart of Fig. 14 Referring to Fig. 11, there is shown the oper-  and
the flowcharts of Figs. 15A-15C, the latter ation of the receiver
associated with the infor-     being associated with the CPU 602. After the
mation service. As a synchronizing signal SC2 is  power supply (PS) has
been turned on, the received after a preamble signal, the receiver
receiver supplies power to the receiving section section is maintained in
its ON state by a signal k   25   intermittently at the period of OFF for a
time T and with no regard to the group of the address signals  that of ON
for a time [err] (STEPS B101, B102, B103 until a CLOSE signal from the CPU
601 arrives or  and B105), to sense whether a preamble signal is until the
SC2 decoder 106 ceases to periodically  detected during each ON state (STEP
B104).When sense the synchronizing signal SC2. In the mean-  a preamble
signal has been detected, the receiver time, the CPU 601 continuously
receives an infor-   30   checks for SC over a time [err] (STEPS B106 and
mation signal and displays it on the LCD 63. The  B107); if SC1 is
detected, the receiver enters into flow chart shown in Fig. 6 also applies
to the CPU  group-by-group reception (I) and, if SC2 is 601 except that the
CPU 601 delivers a CLOSE      detected, into a simultaneous reception (II).
signal to the decoder 540 at the end of message     In the situation shown
in Fig. 14, since SC1 signal reception or the end of information signal
35   follows the preamble signal, the receiver starts on reception, and in
that the data associated with   group-by-group reception (jumping to STEPS
synchronizing signals SC1 or SC2 is not displayed  B108 and onward). First,
the receiving section is when the latter is received. It should be noted
that  turned off until the transmission time which is concerning POCSAG
code, an IDLE signal (32-bits   assigned to its own address number (here
G5) is long "01111010100010011100000110010111") is   40   reached (STEPS
B108 and B109) and, in the substituted for the END signal which was
meantime, reception of a signal identical with the described in relation to
the first embodiment.    first address signal (A1) is checked for (STEPS
B111 and B112). If no such signal is received, the Third embodiment
receiving section is turned off again until the next The third embodiment
is a further extended   45   SC transmission timing (STEPS B113, B114 and
version of the first and second embodiments. In    B115) and, then, the
operation returns to the SC this particular embodiment, the functions which
receiving step (STEP B106). are fulfilled by the decoder and LCD driver in
the  After the first address signal Al has been first and second
embodiments are assigned to a     received, a message signal is received
and stored CPU 602 (see Fig. 12). The P-ROM 55 stores two    50   in the
RAM until a signal other than an idle signal different address numbers,
i.e. a first address    or a message signal is received. After the comple-
number (Al) for paging and a second address       tion of the message
signal, the speaker is ener- number (A2) for information data reception.
gized and the message is displayed on the LCD Referring to Fig. 13, a
specific construction of  (STEPS B116, B117, B119, B120 and B121). In this
the CPU 602 is shown, which in respects to I/O   55   instance, if SC
appears in the received signal, then ports differs from those of the first
and second  the SC data is prevented-from being stored in the embodiments.
Specifically, the quartz oscillator   RAM (B118). In the situation shown in
Fig. 14, 59 for synchronization and counter is directly    since Al' is
transmitted at the timing of G5 after connected to a port 210. Ports 212,
213, 214 and   SC1, the speaker is not energized and the receiv- 215 are
connected to the P-ROM 55. Pocts 212 and   so   ing section is kept turned
off until the next SC 



213 are respectively for outputting address       transmission timing.
number read request signals associated wpth         Since SC2 is
transmitted at the next SC trans- paging and information data; while ports
214 and   mission timing, the receiver enters into a simul- 215 are
respectively for inputting data associated  taneous reception flow B122
(Fig. 15C). In this with the address number for paging, and the   65
case, until the next SC transmission timing after 6    11               EP
0 189 089  B1                     12 the reception of SC2, reception of the
second     a predetermined transmission timing for each address A2 signal
is checked for throughout all    paging group; the groups (STEPS B122 and
B123). If this signal is  means (109, 602) for detecting said address
received, a message is stored in the RAM and      signal and providing an
alarm signal (i) when repeatedly displayed on the LCD until another    5
displaying the message signal; address signal is received. However, when an
SC2    second detecting means (106; 602) for detect- is received, its data
is not displayed (STEPS B124,  ing said second synchronizing signal; B125,
B126, B127, B128 and B129).                   means (112; 602) responsive
to said second If desired, arrangement may be made such that
synchronizing signal detected by said second the speaker and the display
are activated at the   10   detecting means (106; 602) for suppling power
to time of simultaneous reception as at the time of   at least said radio
section (520,530) continuously; group-by-group reception. As seen from the
flow-  and chart, a synchronizing signal is transmitted        means (601,
623,63; 602,63) responsive to said periodically after the preamble signal.
The kind of  address signal detected by said address signal the
synchronizing signal may be varied such that   15   detection means (109;
602) for displaying a sometimes group-by-group reception occurs and
following message signal; and responsive to said sometimes simultaneous
reception occurs. This     second synchronizing signal detecting means
expands the application of the present invention   (106; 602) for
displaying a following information from a single paging service, to both a
single    signal. paging service and a group paging service.   20     2. A
radio paging system comprising: paging In summary, it will be seen that the
present    terminal means (3) including an encoder (33); a invention allows
an existing paging receiver with  transmitter for transmitting signals
produced by a display to fulfill not only a simple paging service  said
encoder (33); and a paging receiver (5) for but also a wide variety of
information services by  receiving the transmitted signals, characterized
in using a plurality of synchronizing codes and   25   that said encoder
produces one of a first syn- assigning one of them to a paging service and
chronizing signal, followed by a sequence of another to an information
service. The syn-        group signals in which each of the group signals
chronizing codes in accordance with the present    being transmitted only
during a time slot invention are provided with a word-synchronizing
assigned to each group signal and comprising function to eliminate the need
for extra syn-   30   grouped address and message signals, and a chronizing
signals and, thereby, enhance efficient  second synchronizing signal
followed by non- use of the channel. In addition, at the receiver,  grouped
address and message signals; and battery saving is effected and, further,
reception is  said paging receiver (5) comprises: not performed even after
the detection of a         means (103; 602) for establishing signal recep-
synchronizing signal except at its time of trans-   35   tion
synchronization in response to a portion of mission of the own group, all
the groups can be     said transmitted signal including said one of said
received, thus enhancing the efficient use of the  first and second
synchronizing signals; channel in the event of a group paging service.
first detecting means (105; 602) for detecting said first synchronizing
signal; Claims                                       40      means (112;
602) responsive to said first syn- chronizing signal detected by said first
detecting A radio paging system comprising: paging       means (105; 602)
for supplying power to at least a terminal means (3) including an encoder
(33); a    radio section (520; 530) of said receiver (5) only at
transmitter for transmitting signals produced by   a predetermined
transmission timing for each said encoder (33); and a paging receiver (5)
for   45   paging group; receiving the transmitted signals, characterized
in  means (109; 602) for detecting said address that said encoder produces
one of a first syn-    signal; chronizing signal, followed by a sequence of
second detecting means (106; 602) for detect- group signals in which each
of the group signals  -ing said second synchronizing signal; being
transmitted only during a time slot   so       means (112; 602) responsive
to said second assigned to each group signal and comprising
synchronizing signal detected by said second grouped address signals and
message signals,       detecting means (106; 602) for supplying power and a
second synchronizing signal followed by a    to at least said radio section
(520, 530) con- string of information signals; and
tinuously; and said paging receiver (5) comprises:        ss      means
(601, 623, 63; 602, 63) responsive to said means (103; 602) for
establishing signal recep-  address signal detected by said  address signal
tion synchronization. in response to a portion of  detection means (1109;
602) for displaying a said transmitted signal including said one of said
following message signal. 



first and second synchroninzing signals; first detecting means (105; 602)
for detecting   60   Patentanspriche said first synchronizing signal; means
(112; 602) responsive to said first syn-     1.
Funkinformations0bertragungssystem  mit: chronizing signal detected by said
first detecting  einer lnformations0bertragungsanschluleinrich- means (105;
602) for supplying power to at least a  tung (3) mit einem Kodierer (33),
einem Sender radio section (520; 530) of said receiver (5) only at   65
zum Senden von Signalen, die durch den Kodie- 7    11              EP 0 189
089 B1                    12 tne reception of SC2, reception of the second
a predetermined transmission timing for each address A2 signal is checked
for throughout all    paging group; the groups (STEPS B122 and B123). If
this signal is  means (109; 602) for detecting said address received, a
message is stored in the RAM and       signal and providing an alarm signal
(i) when repeatedly displayed on the LCD until another    s    displaying
the message signal; address signal is received. However, when an SC2
second detecting means (106; 602) for detect- is received, its data is not
displayed (STEPS 8124,  ing said second synchronizing signal; B125, B126,
B127, B128 and B129).                    means (112; 602) responsive to
said second If desired, arrangement may be made such that    synchronizing
signal detected by said second the speaker and the display are activated at
the   10   detecting means (106; 602) for suppling power to time of
simultaneous reception as at the time of   at least said radio section
(520, 530) continuously; group-by-group reception. As seen from the flow-
and chart, a synchronizing signal is transmitted         means (601,
623,63; 602, 63) responsive to said periodically after the preamble signal.
The kind of  address signal detected by said address signal the
synchronizing signal may be varied such that   15   detection means (109;
602) for displaying a sometimes group-by-group reception occurs and
following message signal; and responsive to said sometimes simultaneous
reception occurs. This      second synchronizing signal detecting means
expands the application of the present invention   (106- 602) for
displaying a following information from a single paging service, to both a
single     signal. paging service and a group paging service.    20     2.
A radio paging system comprising: paging In summary, it will be seen that
the present     terminal means (3) including an encoder (33); a invention
allows an existing paging receiver with  transmitter for transmitting
signals produced by a display to fulfill not only a simple paging service
said encoder (33); and a paging receiver (5) for but also a wide variety of
information services by  receiving the transmitted signals, characterized
in using a plurality of synchronizing codes and    25   that said encoder
produces one of a first syn- assigning one of them to a paging service and
chronizing signal, followed by a sequence of another to an information
service. The syn-        group signals in which each of the group signals
chronizing codes in accordance with the present    being transmitted only
during a time slot invention are provided with a word-synchronizing
assigned to each group signal and comprising function to eliminate the need
for extra syn-   30   grouped address and message signals, and a chronizing
signals and, thereby, enhance efficient  second synchronizing signal
followed by non- use of the channel. In addition, at the receiver,  grouped
address and message signals; and battery saving is effected and, further,
reception is  said paging receiver (5) comprises: not performed even after
the detection of a          means (103; 602) for establishing signal recep-
synchronizing signal except at its time of trans-   35   tion
synchronization in response to a portion of mission of the own group, all
the groups can be    said transmitted signal including said one of said
received, thus enhancing the efficient use of the  first and second
synchronizing signals; channel in the event of a group paging service.
first detecting means (105; 602) for detecting said first synchronizing
signal; Claims                                        40     means (112;
602) responsive to said first syn- chronizing signal detected by said first
detecting A radio paging system comprising: paging       means (105; 602)
forsupplying power to at least a terminal means (3) including an encoder
(33); a     radio section (520; 530) of said receiver (5) only at
transmitter for transmitting signals produced by   a predetermined
transmission timing for each said encoder (33); and a paging receiver (5)
for   45   paging group; receiving the transmitted signals, characterized
in  means (109; 602) for detecting said address that said encoder produces
one of a first syn-      signal; chronizing signal, followed by a sequence
of         second detecting means (106; 602) for detect- group signals in
which each of the group signals   ing said second synchronizing signal;
being transmitted only during a time slot   so       means (112; 602)
responsive to said second assigned to each group signal and comprising
synchronizing signal detected by said second grouped address signals and
message signals,        detecting means (106; 602) for supplying power and
a second synchronizing signal followed by a    to at least said radio
section (520, 530) con- string of information signals; and
tinuously; and said paging receiver (5) comprises:         55      means
(601, 623, 63; 602,63) responsive to said means (103; 602) for establishing
signal recep-   address signal detected by said address signal 



tion synchronization in response to a portion of   detection means (109;
602) for displaying a said transmitted signal including said one of said
following message signal. first and second synchroninzing signals; first
detecting means (105; 602) for detecting    60   Patentansprfiche said
first synchronizing signal; means (112; 602) responsive to said first syn-
1. Funkinformations0bertragungssystem  mit: chronizing signal detected by
said first detecting  einer InformationsrlbertragungsanschluBeinrich- means
(105; 602) for supplying power to at least a  tung (3) mit einem Kodierer
(33), einem Sender radio section (520; 530) of said receiver (5) only at
65   zum Senden von Signalen, die durch den Kodie- 7    13              EP
0189089  B1                     14 rer (33) srzeugt wurden; und elnem
informations-  (5) aufweist: Einrichtungen (103; 602), um al1
Obertragungsempfanger (5) zum Empfangen der       Reaktion auf einen Tell
des Obertragonen Signals, Obertragenen Signals, dadurch gekennzeichnet,
-   das eines der ersten und zwelten Synchronisis- daB der Kodierer sin
erstes Synchronisierungssi-  rungssignale einschlieSt, sine Signalempfangs-
gnal orzeugt, dem sine Folge von Gruppensigna-    5    synchronisation
durchzufuhren; len folgt, wobei jedes der Gruppensignale nur       orste
Detektoreinrichtungen (105; 602) zum wahrend sines Zeitspaltes, der jedem
Gruppensi-   Detektieren des ersten Synchronisierungssignals; gnal
zugwiesen ist, ubertragen wird und grup-       Einrichtungen '(112; 602),
die auf das erste pierte Adressen und Nachrichte signals aufweist,
Synchronsierungssignal, das' durch die ersten und daB der Kodierer sin
zweites Synchronisie-   to   Detektoreinrichtungen  (105, 602)  detektiert
rungssignal erzeugt, dem sine Kette von Informa-  wurde, ansprechen, um
wenigstens einen Schal- tionssignalen folgt; und
tungsschritt (520; 530) des Empfangers (5) nur daB der
Informations0bertragungsempfinger        w~hrend einer vorbestimmten
Ubertragungszeit- (5) aufweist: Einrichtungen (103; 602) zur Durch-  folge
fOr jede Informationsfibertragungsgruppe fuhrung einer
Signalempfangssynchronisation    15   mit Strom zu versorgen; als Reaktion
auf sinen Tell des Obertragenen        Einrichtung (109; 602) zum
Detektieren des Signals, der das sine der ersten und zweiten
Adressensignals; Synchronisierungssignale einschlie~t;               zweite
Detektoreinrichtungen (106; 602) zum erste Detektoreinrichtungen (105; 602)
zum       Detektieren des zweiten Synchronisierungssi- Detektieren des
ersten Synchronisierungssignals;   20   gnals; Einrichtungen (112; 602),
die auf des erste       Einrichtungen (112; 602), die auf des zweite
Synchronisierungssignal, das durch die ersten     Synchronisierungssignal,
des durch die zweiten Detektoreinrichtungen  (115; 602) festgestellt
Detektoreinrichtungen  (106; 602)  detektiert wurde, ansprechen, um
wenigstens einen Schalt-    wurde, ansprechen, um wenigstens den Schal-
kreisabschnitt (520; 530) des Empfingers (5) nur   25   tungsschritt (520,
530) kontinuierlich mit Strom zu wahrend einer vorbestimmten
Obertragungszeit-     versorgen; und folge Afr jede
lnformationsuibertragungsgruppe      Einrichtung (601, 623, 63; 602, 63),
die auf das mit Strom zu versorgen;
Adressensignal, des durch die Adressensignalde- Einrichtungen (109; 602),
um des Adressensi-    tektoreinrichtungen (109; 602) detektiert words, gnal
zu detektieren und ein Alarmsignal (i) zu   30   anspruechen, um sin
nachfolgendes.Nachrichten- liefern, wenn es das Nachrichtensignal anzeigt;
signals anzuzeigen. zweite Detektoreinrichtungen (106; 602) zum Detektieren
des zweiten Synchronisierungssi-      Revendications gnals; Einrichtungen
(112; 602), die auf des zweite   35  1. Systeme radio de recherche de
personnes Synchronisierungssignal, des durch die zweiten     comprenant: un
moyen (3) de terminal de Detektoreinrichtungen (106; 602) detektiert wird,
recherche de personnes comportant une codeur anspricht, um  wenigstesn den
Schaltkreisab-       33); un 6metteur pour transmettre des signaux schnitt
(520, 53) kontinuierlich mit Strom zu ver-  produits par le codeur (33); et
un r6cepteur (5) de sorgen; und                                  40
recherche de personnes pour recevoir les signaux Einrichtungen (601, 623,
63; 602, 63), die auf  .. transmis, caracterise en ce quo le codeur produit
des Adressonsignal, des durchl die Adressensi-    I'un d'un premier signal
do synchronisation suivi gnaldetektoreinrichtungen (109; 602) detektiert
par une sequence de signaux de groups, dens *wird, ansprechen, um sin
nachfolgendes Nach-      laquelle chacun des signaux de groups est trans-
richtensignal anzuieigen; und auf die Detektor-    4    mis seulement
pendant un secteur temporel einrichtungen (106; 602) fOr das-zweite
Synchro-   sffect6 a chaque signal.du groupe et comprenant nisierungssignal
anspricht, urn sin nachfolgendes  des signaux d'adresse et des signaux de
message Informationssignal anzuzeigen.                     group6s, et d'un
second signal de synchronisa- 2. Funkinformationsubsrtragungssystem mit:
tion suivi par une chains de signaux d'informa-
lnforrnations0bertragungsanschlugeinrichtun-    50   tion; et gen (3) mit
einen Kodierer (33), einem Sender, um   -un r6cepteur (5) de recherche de
personnes Signals,, die durch den Kodierer (33) erzeugt'     comports:
worden, zu Obertragen, und einem Informations-      -un moyen (103; 602)
pour etablir la synchro- ObertragungsempfAnger (5), um die Obertragenen .
nisation de r6ception de signaux en r6ponse a- 



Signals zu empfangen, dadurch'gekennzeichnet,   55   une partie du signal
transmis componant ledit daB der Kodierer sin erstqts Synchronisationssi-
signal des premier et second signaux de synchro- gnal erzeugt, dem eine
Folge von Gnruppensigna-    nisatlon; Ion foIgt, wobei jedes der
Gruppensignals nur       -un premier moyen de d6tection (105; 602) wih rend
eines Zeitspaltes, der jedem Gruppensi-   pour d6tecter le premier signal
de synchronisa- gnal zugeteilt ist, Obertragen wird und gruppierte   60
tion; Adressen- und Nachrichtensignale aufweist, und      -un moyen (112;
602) r6pondant au premier dag der Kodierer sin zweites Synchronisieringssi-
signal de synchronisation 'd6tect6 par le premier gnal erzougt, der nicht
-gruppierte Adressen und   movyn do detection (105; 602) pour fournir de
Nachrichtensignale folgen; und   ''Inergie a au moins une section radio
(520; 530) daB der lnformationsobertragungsempfhnger   65   dui rcepteur.
(5) seulement a un minutage pr6d6- 8    *C  L  M  S* 15             EP
0189089 BI                      16 termin6 de Ia transmission pour chaque
groupe     second signal de synchronisation suivi par des de recherche de
personnes;                        signaux d'adresse et de message non
group6s; et -un moyen (109; 602) pour d6tecter le signal      -le r6cepteur
(5) de recherche de personnes .d'adresse et fournir un signal d'alarme (i)
lors de  comprend: I'affichage du signal de message;           5      --un
moyen (103; 602) pour 6tablir la synchro- -un second moyen de d6tection
(106; 602)        nisation de r6ception de signaux en r6ponse a pour
d6tecter le second signal de synchronisa-    une partie du signal transmis
comprenant ledit tion;                                             premier
ou second signal de synchronisation; -un moyen (112; 602) r6pondant au
second          -un premier moyen de d6tection (105; 602) signal de
synchronisation d6tecte par le second   10   pour d6tecter Is premier
signal de synchronisa- *..    moyen de d6tection (106; 602)'pour fournir de
tion; I'6nergie a au moins la section radio (520; 530) de  -un moyen (112;
602) r6pondant au premier faqon continue; et
signal de synchronisation detecte par le premier -un moyen (601, 623, 63;
602, 63) r6pondant     moyen de d6tection (105; 602) pour fournir de au
signal d'adresse d6tect6 par Is moyen (109;   r5  l'6nergie a au moins une
section radio (520; 530) 602) de d6tection de signal d'adresse pour affi-
du recepteur (5) seulement a un minutage de cher un signal de message
suivant et en r6ponse  transmission prbdbterminb pour chaque groups au
moyen (106; 602) de d6tection de second        de recherche de personnes;
signal de sychronisation pour afficher un signal   -un moyen (109; 602)
pour d6tecter le signal d'information suivant.                      20
d'adresse; - 2. Systeme radio de recherche de personnes        -un second
moyen de detection (106; 602) comprenant: un moyen (3) de terminal de
pour d6tecter le second signal de synchronisa- recherche de personnes
comportant un codeur      tion; (33); un 6metteur pour transmettre des
signaux     -un moyen (112; 602) r6pondant au second produits par Id codeur
(33); et un r6cepteur (5) de   25   signal de synchronisation d6tect6 par
le second recherche de personnes pour recevoir les signaux  moyen de
d6tection (106; 602) pour fournir de transmis, caract6rise en co que le
codeur produit  l'6nergie A au moins ladite section radio (520,530) l'un
d'un premier signal de synchronisation, suivi  de faqon continuelle; et par
une s6quence de signaux de groups, dans        -un moyen (601, 623, 63;
602, 63) r6pondant laquelle chaque signal de groups est transmis   30   au
signal d'adresse d6tect6 par le moyen (109; seulement pendant un secteur
temporel affect6 a   602) de d6tection de signal d'adresse pour affi-
chaque signal de groups et comprenant des         cher un signal de message
suivant. signaux d'adresse et de message group6s, et d'un 35 40 45 50 55 60
65    


