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SELECTI VE CALLI NG COMMUNI CATI ON SYSTEM AND sel s ~ <
- CALLI NG RECEI VER BACKGROUND OF THE | NVENTI ON FI ELD OF THE | | ON

The présent invention relates to a selective calling conmmunica

and a*selective calling receiver, and i applicable to, for exanple,

pagi ng systemutilizing FM nultipl ex broadcasti ng. DESCRI PTI ON OF THE
RELATED ART Conventionally, a selective calling comrunication system
referred to as a "pagi ng systent has been used to call a person who has a
receiver termnal unit. Wien a receiver termnal unit is called in this
pagi ng system a Calliéﬁhéxﬂt first inputs the term nal nunber of a
desired receiver terny ThHYE CAEBRNG CHPMEYEERT M ST STEMeMMTdne and t hen

i nputs information such as a r ' so fromthe tel ephone.
The inputted information isSgggg%ﬁggﬁgﬁf%pgdk%ﬁggﬁ%%ntraI base stati on,
which is a provider of communication services, through a comon

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to a selective calling
communication system and a selective calling receiver, and is
applicable to, for example, a paging system utilizing FM

multiplex broadcasting.

DESCRIPTICN OF THE RELATED ART

Conventionally, a selective calling communication system
referred to as a "paging system" has been used to call a person
who has a receiver terminal unit. When a receiver terminal unit
is called in this paging system, a calling party first inputs the
terminal number of a desired receiver terminal unit from a
predetermined telephone and.then inputs information such as a
message or the like also from the telephone. The inputted
information is once transmitted to a central base station, which
is a provider of communication services, through a common
telephone network. The central base station, upon receiving the
information, instructs an associated local base station to call
the receiver terminal unit. The local base station, in response
to this instruction, transmits a paging signal and the message,

for example, using radio waves in a VHF band to call the receiver



t el ephone network. The central base station, upon receiving the

i nf or mat®i on, instructs an associated | ocal base station to call the
receiver termnal unit. The | ocal base station, in response to this
instrauction, transmits a paging signal gnd the message, for exanple, using
radio waves in a VHF band to call the receiver

2 termnal unit. The receiver termnal unit receives the paging
signal, generates call receiving sound, and displays the information such
as the received nessage or the like on a liquid crystal display. In this
way, the person having the receiver termnal unit recognizes that he is
bei ng caIIed a0

informatio such ke from
the calling PF§ fafE? Iht‘? 588?%‘1’%%% E5 R c%nnlventgf%%?lg‘lggpagl &I]%%lhgt em
mentioned % %, GeREALOL B41CALUL g B0ubd] MBild RlpXahs oaaecastn ng has
been proposed I n'récent years IS systemmultiplexes a paging signal for
calling a rigGeiwakiber SidlasuRht AdwkivilOnEBEAG GUdhe BSk@ dRTSageuad the

| i ke on radio waves for transmtting FMradio broadcasting. Thus, the
syst em advaiyagedusiypldy | | Zes thxsstayg the person having the receiver
terminal unit recognizes that he is being called and can know
information such as the massage or the like from the calling
party. .
In addition to the conventional paging system mentioned
above, a paging system utilizing FM multiplex broadcasting has
been proposed in recent years. This system multiplexes a paging
signal for calling a receiver terminal unit and information such
as a message or the like on radio waves for transmitting FM radio
broadcasting. Thus, the system advantageously utilizes existing
transmission facilities which have been built for the FM radio
broadcasting without any modification. For multiplexing the .
paging signal and information such as a message or the like in
this paging system, multiplexing scheme such as a DARC (Data
Radio Channel) scheme, a receptor scheme, or the like, is
employed by way of example.
It should be noted that this kind of paging system is
basically identical to conventional paging systems utilizing
dedicated radio waves except that radio waves for FM radio

broadcasting are employed.

In these paging systems, certain countermeasures must be



transm gsion facilities which have been built for the FMradio _
broadcasting wi thout any nodification. For nultiplexing the paging signal
and information such as a nessage or the like in this paging system
mul ti’pl exi ng schenme such as a DARC (Data Radio Channel) schene, a receptor
schenme, or the like, is enployed by way of exanple. It should be
noted that this kind of paging systemis basically identical to
conventional paging systens utilizing dedicated radio waves except that
radi o waves for FMradio broadcasting are enpl oyed. I n these pagi ng
systens, Egrkaln counterneasures nmust be

ta
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waves, 5UCheﬁ@uﬂﬁr%é‘ie%%“b%%eaégaéf%ssQﬁgﬁa’ptlx@ pagln sf‘sf%&é"%h%.zi rOV' ng
t he rellablllty of reception involves, for exanplég, I ng a rec

termnal udbfiitated midio savpsgplaie! Bonadethsmsireenyal 1nd?1(yibbh9kiﬁhéy
calling a receiver
A method of improving the reliability of reception involves,
for example, calling a receiver terminal unit twice with a
predetermined time interval, continually calling a receiver
terminal unit for three hours at intervals of 15 minutes, or the
like.
However, the twice-call method has an inconvenience that if
a receiver términal unit is in a radio wave inaccessible place,
such as in a tunnel, while a paging signal is transmitted twice,
the receiver terminal unit cannot receive the paging signal. The
three-hour call method, in turn, has an inconvenience that as a
receiver terminal unit receives the same paging signal a
plurality of times, a time stamp is sequentially updated in
response to repetitively received messages, thereby missing the

time stamp generated when the paging signal was first received.

SUMMARY OF THE INVENTION

L

In view of the foregoing, an object of the present invention
is to provide a selective calling communication system and a
selective calling receiver which are capable of improving the

reliability of reception as compared with conventional paging

systems.



termnal. unit for three hours at intervals of 15 mnutes, or the 1|iKke.

However, the twi ce-call nethod has an i nconvenience that if a receiver
unit is in a radio wave inaccessible place, such as in a tunnel,

t er m nal

whil € a paging signal is transmitted twce, the receiver termnal unit
cannot receive the paging signal. The three-hour call nmethod, in turn,
an i nconvenience that as a receiver termnal unit receives the sanme paging

has

signal a plurality of tines, a tine stanp is sequentially updated in
response to repetitively received nessages, thereby mssing the tinme stanp
generated when the paging signal was first received. SUMVARY OF THE

| NVENTI ON In_view.of the foregoin an. obj.ect -0 ggent
invention is {B°pfYRLRE"S SEP%%H c%ﬁfnf n%bjce?ﬁ%u%lfcg?% %re%;?st em and a

sel ective

of reception as conpare
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conventional paging systens.
calling communication system comprising: a base station for

transmitting a paging signal which includes specific information
the desired number of transmission times and/or at a desired
transmission time interval set by a calling party; and a
plurality of selective calling receivers, at least, one of the
receivers for receiving the paging signal and informing a user of
being called.

Further, in the present invention, a selective calling
receiver for receiving a paging signal transmitted from a base
station and informing a user of being called, comprises: a
display means for displaying the specific information included in
the paging signal and a reception time when the paging signal is
received; a mode switch means for setting whether updating a
reception time to be displayed on the display means when the
paging signal is received again; and a control means for
controlling updating of the reception time in accordance with the
setting of the mode switch means.

Since the base station changes the number of times the
paging signal is transmitted or a paging signal transmission time
interval in response to a request frpm a calling party and
transmits the paging signal a changed number of fimes at changed

time intervals, the receiver terminal unit can receive the paging



The foregoi ng obj ect and ot her objects of the present invention have been
achi eved by the provision of a selective calling comrunication system
conprising: a base station for transmitting a paging signal which includes
specific information the desired nunbes of transmission tinmes and/or at a
desired transmssion tinme interval set by a calling party; and a

plurality of selective calling receivers, at |east, one of the receivers
for receiving the paging signal and inform ng a user of being called.
Further, in the present invention, a selective calling receiver for

receiving a; pagl ’lﬁit | %”% %éé‘g&r@éatogg 1 Pelih %%%@e?éfo%t '1°§|a§ %géqgggemsng a

user of being cal ay nmeans

speci fic Iea‘,@ﬁr@&l@rbﬂaesl vdeghidh zrata%p@g&ésg atk0Rat U113 Leeeptigne tinme
when the paging signal is received; a node switch neans for setting

whet her updati ngLso, HECEpei pecdiver t@rhensli splidy ed et tihivodaspbéy, neans
when the paging signal is received again; and a control neans for

control | i nghipidatecsptdbnt héme ecepiotonpliated, wyatber nate esatitiihgt heanset ti ng
of the node switch neans. Since the base station changes the nunber
of times tKee PRGNS FARP ?%qu?%ﬁ‘sﬂpﬁﬁeﬁ’%rpaﬂlﬁagi;%@‘as‘i g’ﬁ‘&l fH’%ﬁsm’ ssion

time interval |n respon uei hFa|“'3%§) g transnlts
the pagi ng"EFghaTY &% e Séﬁuﬂﬁ%t?'erd EhdhiR BEVRH%, the
receiver tﬁ%ﬂlﬂ&'1&”Bos§i%9er%8€$véié3Qes9@9é£¥bn in which the reception

time recorded when the paging signal was first receives is lost,

as is the case of conventional paging systems.

The nature, principle and utility of the invention will
become more apparent from the following detailed description when
read in conjunction with the accompanying drawings in which like

parts are designated by like reference numerals or characters.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 is a block diagram illustrating a paging system
utilizing FM multiplex broadcasting according to one embodiment
of the present invention;

Fig. 2 is a block diagram illusfrating the configuration of
a receiver terminal unit;

Figs. 3A and 3B are schematic diagrams illustrating examples
of images on a liquid crystal display arranged in the receiver
terminal unit; and

Fig. 4 is a flow chart illustrating a procedure for calling



signal with a higher probability than conventional paging systens even in
a place to which radio waves are not easily accessible. Also, if the
receiver terminal unit is set into a node, in which reception tinme is not
updat'ed, by the node setting neans, thg reception tinme recorded when the
pagi ng signal was first received is continuously displayed on the display
nmeans, thereby making it possible to avoid a situation in which the
reception tine recorded when the paging signal was first receives is |ost,
as is the case of conventional paging systens. The nature, principle
and utility of the invention will becone nore apparent fromthe foll ow ng
det ai | ed deseieptreontadieihalr @adti n conjunction with the acconpanyi ng
drawings in which Iike parts are designated by like reference nunerals or
char acters. BRI EF DESCRI PTI ON OF THE DRAW NGS I n the acconpanyi ng
dr awi ngs: Fig. 1 |s a bl ock dlagran1lllustrat|ng a pagi ng system
utilizi ng FBYARHED] BES ic & ‘ AHENG t o one enbodi nent of the

resent |nventfon s' ‘block diagramilluystra t he
Eonfiguratlon Sgeferred embéﬁlments of the prese&kianventgon w%if“%e

described with reference to the accompanying drawings:

Referring first to Fig. 1, a paging system utilizing FM
multiplex broadcasting, to which the preseﬁt invention is
applied, is generally designated by reference numeral 1. The
paging system 1 is designed to permit the user to freely set to
number of times a receiver terminal unit is called and a calling
time interval. Wwhen a receiver terminal unit 2 is called in the
paging system 1, a calling party 3 first makes a call through a
common telephone network to a paging service center 4, which
represents a communication service provider, to input information
including the terminal number of the desired receiver terminal
unit 2, a message to be transmitted, the number of times the
receiver terminal unit 2 is called, a calling time interval, and
so on through a keyboard on a terminal unit of the calling party
3.

In the paging service center 4, the information is supplied
to a paging signal generator unit 6 through a line interface unit
5. The paging signal generator unit 6 generates a paging signal
for calling the receiver terminal unit 2 based on the supplied

information as well as converts the calling signal and the



a receiver termnal unit; Figs. 3A and 3B are schematic di agrans
illustrating exanples of inages on a liquid crystal display arranged in
the receiver termnal unit; and Fig. 4is a flowchart illustrating
a procedure for calling 7 6 a

receiver termnal unit. DETAI LED DESCRI PTI ON OF THE EMBODI VENT
Preferred enbodi nents of the present invention will be described with
reference to the acconpanyi ng draw ngs: Referring first to Fig. 1, a
pagi ng systemutilizing FM nultiplex broadcasting, to which the present

| nvent1on §koARbRMsud APRCHBLLYGAGH ARl 6 DY ] Or eRgha NWBRLAl 1. The

pagi ng system esigned to per M e user to freely Set to nurtber of

tines a reggl WanbeeM MRl adiiirddaheeCAl {2 rRNBARC CodHdmRy subhMBnd ittdieal . When
a receiver termnal unit 2 is called in the paging system1, a calling

party 3 fidignamlkas antaldatiinodgh bBe mommieked ephonaemaetiwprk to a pagi ng
service center 4, which
transmitted broadcast signals. In this way, a paging signal Sl
is generated. The paging signal S1 is supplied to an adder 7 and
multiplexed on a broadcast signal S$2, which is primarily
transmitted as FM radio broadcasting, and then supplied to a
transmitter unit 8.

The transmitter unit 8 FM (Fregquency Modulation) modulates a
predetermined carrier based on the multiplex signal including the
paging signal S1 multiplexed on the broadcast signal S2 to
generates an FM multiplex signal S3, and amplifies the FM
multiplex signal S3 to predetermined power. The amplified FM
multiplex signal S3 is sent to an antenna 9 and emitted
therefrom.

It should be noted that the paging signal S1 generated by
the paging signal generator unit 6 is outputted therefrom in
accordance with a time interval and the number of times of
calling set by the calling party 3. Specifically, if the calling
party 3 sets the time interval to 10 minutes and the number of
times of calling to five, the paging signal S1 is outputted five
times at intervals of 10 minutes.

The receiver terminal unit 2, upon receiving the FM
multiplex signal S$3, detects the calling, generates call

receiving sound, and displays information such as a message oOr



represents a communi cation service provider, to input infornmation

I ncl udi ng the term nal nunber of the desired receiver termnal wunit 2, a
nessage to be transmtted, the nunber of times the receiver termnal unit
2 iscalled, acalling tinme interval, agd so on through a keyboard on a
termnal unit of the calling party 3. In the paging service center
4, the information is supplied to a paging signal generator unit 6 through
aline interface unit 5. The paging signal generator unit 6 generates a
pagi ng signal for calling the receiver termnal unit 2 based on the
supplied information as well as converts the calling signal and the

7 I NkAEMRE KOS UCH 18818 SBAKAAC aR6pidle. | IthE sl DEOs i) WAk f QF for
exanpl e, in accordance &?tﬁ t he DARC scﬂeﬂi suchsthat t hese sfgﬁaragzd

i nf or mat i @Bceavebecatiliinapl axet Dkrdki KRsL e Holsabeshtd€rhd eadcashtsa gnal s.
In this way, a paging signal S1 is generated. The paging signal Sl is
suppl i ed mesaagaduersentafdomntihe iqeldied party ¥r.oadcast signal S2, which is
primarily transmtted as FMradi o broadcasting, and then supplied to a
transmitter untp ®his event, since the paging signal Sl is outputted a
plurality of times in accordance with the setting of the calling
party 3 as described above, the receiver terminal unit 2 receives
the same FM multiplex signal S3 the plurality of times if its
receiving condition is good. Also, since the paging signal S1 is
outputted a plurality of times, the receiver terminal unit 2 can
receive the FM multiplex signal S3 any of the plurality of times
even if its.receiving condition is not satisfactory.
Now, the receiver terminal unit 2 will be described in
detail. As illustrated in Fig. 2, the receiver terminal unit 2
receives the FM multiplex signal S3 by an antenna 10, and
supplies the received FM multiplex signal S3 to a receiver unit
11. The receiver unit 11 amplifies the received FM multiplex
signal S3 and performs predetermined signal processing to extract
the paging signal from the FM multiplex signal S3. Then, the
receiver unit 11 restores the paging signal and information such
as a message or the like from the paging signal in the DARC
signal format. The restored calling signal and information such
as a message or the like are supplied to a control unit 12 which

is based on, for example, a microcomputer.

The control unit 12 detects by the reception of the paging



The transmtter unit 8 FM (Frequency Mbdul ation) nodul ates a predeterm ned
carrier ‘based on the nultiplex signal including the paging signal Si

mul ti pl exed on the broadcast signal S2 to generates an FM nmul ti pl ex signal
S3, and anplifies the FM multiplex siggal S3 to predeternmi ned power. The
anplified FM nultiplex signal S3 is sent to an antenna 9 and emtted
therefrom It should be noted that the paging signal S1 generated by
t he pagi ng signal generator unit 6 is outputted therefromin accordance
with a tine interval and the nunber of tines of calling set by the calling

party 3. ECIf ’thl‘ef aghgcfa lln ?er ermsggf &hettZI & bg;erval tO 10
m nutes an e nu I TS of 5 he pagi ng §?gna

is out pUttSQliécY e o;ielz%%%sa& SRS \é%lnérg’éoéolsmt@;%@ﬁerate callNgcEeLeiner
termnal unit 2, upon receiving the FM nultiplex signal S3, detects the

call'ing, geperdl esnL@ilspragsea Wé’d&l&@ﬂndess'&_tﬁia @inspl W@imfdi'lyﬁﬁhl on such as
a message or the like on a
| i qui d crydfaplaly S(IG). 1%hi sSIhetlsist keeotnerhefcobligol unlt 12 displays on

the liquid crystal display 14, together with the message, a time

stamp indicative of the reception time recorded when the paging

signal was received based on reference time provided froﬁ a timer

15.

When the control unit 12 detects the same paging signal a
plurality of times, the control unit'12 displays on the LCD 14, a
predetermined symbol for indicating that the same message has
been repetitively received, for example, "DUP" taken from initial
letters of "DUPLICATION" or any other symbol as a duplication
mark.

In general, conventional.receiver terminal units, when
receiving the same message more than one time, display a mark
.indicative of a duplicated message and sequentially updates a
time stamp. However, the receiver terminal unit 2 of this
embodiment is provided with a mode switch SWl which can be set in
accordance with a request of the user as to whether or not the
time stamp should be updated.

Information on the mode switch SWl1l is fetched into the
control unit 12, so that the control unit 12 can recognize which
mode the user reguests. When the user sets the mode switch SWl1

to "Update", the control unit 12 sequentially updates the time



receiver termnal unit 2 know that he has been called and that a nessage
is sent fromthe calling party 3. In this event, since the paging
signal S1 is outputted a plurality of times in accordance with the setting
of the calling party 3 as described abgye, the receiver termnal unit 2
receives the sane FM nultiplex signal S3 the plurality of tinmes if its
receiving condition is good. Also, since the paging signal S1 is outputted
a plurality of times, the receiver termnal unit 2 can receive the FM

mul tiplex signal S3 any of the plurality of tines even if its receiving
condition is not satisfactory. Now, the receiver termnal unit 2 wll

be descri b@(gardzﬁ asdgta}:éceia\‘ﬁaé: lt?‘ngsgérﬁé Qr%sisgggi gandz’dits 8a gc%é/eu&)ﬁit&eclégi nal

unit 2 receives the FMmultiplex sign by an anten suppl i es
the recei vethd™Muaubt bR e iGN SBydhia di8peLYeIq UNigh thd. odile HEGEI ver

unit 11 anplifies the received FMnmultiplex signal S3 and perforns
pr edet er mwteth sihgnakeproees sihegmbae essiitatt swi heo pa@ingpakgeal dHom t he FM
mul tiplex signal S3. Then, the receiver unit 11 restores the paging signal
and i nf or RATERIsyeht 33 dpatesoiguprdate Hdel tkee fsump Woepayt measigreal in
the DARC signal format. The restored calling signal and information such
as a nessa%begograthé‘eF??(%e'araé‘dsGBBF%%‘&O%S&YadéSﬂ%?Eb‘-f e i fkR%Mh i s based
on, for e I%, a_m croconputer., . The contro] unit 12 detects by the
reception s thgdpgg%ﬂggherH%ssage was first recelveA, w1t%out any change,

on the liquid crystal display 14.

Now, some examples of displayed images on the liquid crystal
display 14 will be explained with reference to Figs. 3A, 3B. As
illustrated in Fig. 3A, if a received message is, for example,
the telephone number of a calling party, the telephone number is
displayed in a message display region reserved in a lower portion
of the liquid crystal display 14. The time stamp, in turn, is
displayed in a time stamp display region reserved in an upper
right portion of the liquid crystal display 14 in Arabic
numerals. The duplication mark such as "DUP" or the like is
displayed in a control mark display region reserved in an upper
left region of the liquid crystal display 14. The duplication
mark may be represented by a symbol as illustrated in Fig. 3B.

Next, a procedure executed when a calling party calls a
receiver terminal unit 2 will be specifically described with
reference to a flow chart of Fig. 4. As illustrated in Fig. 4,

the procedure starts at step SPl, and at step SP2 the calling

party inputs the terminal number of the receiver terminal unit 2



9 signal that the associated receiver termnal unit 2 is being

cal l ed, operates a sound generator 13 to generate call receiving sound,
and di splays a received nessage on a liquid crystal display (LCD) 14. In
this évent, the control unit 12 di splaysypn the liquid crystal display 14,
together with the nmessage, a tine stanp indicative of the reception tine
recorded when the paging signal was received based on reference tinme
provided froma tiner 15. When the control unit 12 detects the sane
paging signal a plurality of tinmes, the control unit 12 displays on the

LCD 14, a ,priedetgnuned, yngQ‘ledfe%rj“F'gé&%%gh%’g%nt%%‘tsa%eﬁ ganS e

been repetitively received, for exanp rom ini etters

of " DUPLI CATHN'aetler@l¥e O HErs PTROE ASe thdlURl! G8LI ShedBGE: is sent D
general, conventional receiver termnal units, when receiving the sane

nmessage noTike thditedneet pBcedis fHoaytap N8P 16 Admeasage iof sanduphd cad ed
nmessage and sequentially updates a tine stanp. However, the receiver

term nal ustep BRI itthne mesbagh nentsens, prypdsdddgwstep SRbde switch SW

whi ch can be set in accordance with a request of the user as to whether or
not the time stafifeensBfd Bee fiddiag party inputs a message. In this

case, the calling party may send his telephone number for
notifying how to contact him as a message. In addition, since
the alphabet, Japanese characters, Chinese characters and so on
can be inputted by using a matrix table or the like, a short
sentence or the like may also be sent as a message. Upon
completing the input of the message, the procedure proceeds to
step SP5, where the calling party determines whether or not the
number of times of calling and a calling time interval are set.
The procedure proceeds to step SP6 if they are set and to step
SpP7 if they are not set, bypassing step SP6.

At step SP6, the calling party first inputs a string "*1*1"
as information indicating that the number of times of calling is
to be set and inputs the number of times of calling with a
numerical wvalue subseguent to this string. .Next, the calling
party inputs a symbol "*" as information indicating that a
calling time interval is set, and inputs a time interval in
minute subsequent to the symbol. Next, the procedure proceeds to
step SP7, where the calling party inputs a symbol "#" as an end
mark indicating that the input operation is completed. Thus, the

procedure of calling the receiver terminal unit 2 is terminated.



I nformatjon on the node swtch SWM is fetched into the control unit 12, so
that the control unit 12 can recogni ze which node the user requests. Wen
the user sets the node switch SWL to "Update", the control unit 12
sequentially updates the tine 12 10
stanp as it receives the sane nessage, and displays the updated tine stanp
on the liquid crystal display 14. On the other hand, when the user sets
the node switch SWL to "Not Update", the control unit 12 does not update
the tine stanp when it receives the sane nessage, and continuously

di splays the tinme stanp recorded when the nessage was first received,

W thout any charge infelmbbeoh | tHpudteaysy athdipgptajudd.as descriowg &R
exanpl es of displayed inages on the liquid crystal display 14 will be
expl ai ned wet denteftar deepbgihg gearvdde S&hteAs 4 ithiosgh &t edpmmpnFigle@ina f a
received nessage is, for exanple, the telephone nunber of a calling party,
the tel ephbRtveriberThies paamw%g@dcpncanm%genargm%w Pegiina sEgaved in
a | owner pori on of the Ljiquid crystal d|%§na (%IHE stanp, in turn,
s i spl agbdtrh GG ShAnEeetia erEtn ot Bt Th Hn U per
information sent thereto, and transmits the paging signal Sl the
number of times set by the calling party at intervals also set by
the calling party, thus performing a calling operation.
In the paging system 1 according to this embodiment
configured as described above, when a receiver terminal unit 2 is
to be called, the calling of the receiver terminal unit 2 is made
the number of times in accordance with a request of a calling
party at intervals also in accordance with the request of the
calling party. In this way, even if the receiver terminal unit 2
is in a place such as in a tunnel, to which radic waves are not
easily accessible, the paging signal may be transmitted to the
receiver terminal unit 2 a more number of times than before, thus
making it possible to increase the probability of receiving the
paging signal and to improve the reliability of reception.
Particularly, if the calling party can predict where the receiver
terminal unit 2 to be called will exist, the number of times of
calling and a calling. time interval can be set in accordance with
the predicted location, so that the effect of the present

invention is significantly enhanced.

Also, if the number of times of calling is simply increased



right portion of the liquid crystal display 14 in Arabic nunerals. The
duplicatiion mark such as "DUP" or the like is displayed in a control mark
di splay region reserved in an upper left region of the liquid crystal

di spl-ay 14. The duplication mark nmay bgyrepresented by a synbol as

illustrated in Fig. 3B. Next, a procedure executed when a calling
party calls a receiver termnal unit 2 will be specifically described with
reference to a flow chart of Fig. 4. As illustrated in Fig. 4, the

procedure starts at step SP1, and at step SP2 the calling party inputs the
term nal nuynber pof the re%ei%er t er m nal 0 _be called
phon

[ 2
froma pred8t &Fm hed T8 &5hs .trl\%%ﬁ",hotuﬁeggja# TGO pal PG st é;lal%’i&ﬁgg at step

SP3 whet hek,;9f POln&dTRARAIE LScSAMNr telREnRT QGAIULE PR OCERARC! Qnglep; oP4
if a message is sent and to step SP5 if no nessage is sent, bypassing step

SP4. chh 8h8P1PRbcdiRe &Rblpagi Akl ynbhDPUHer@byessagmting this case,
the calling party may send his tel ephone nunber for notifying howto
cont act hi mffecaivess@idge.zaltioaddf ttlen tranagessidre palktphabet ,colapasesethe
characters, Chinese characters and so on can be inputted by using a matrix
tabl e or tRP@IRPHeSYSEtYhGE this embodiment can set the number of times of
calling to a smaller value if a receiver terminal unit is
supposed to be in a place where the paging signal can be easily
received, so that the transmission path can be effectively
utilized.
Another feature of this embodiment is that the receiver
terminal unit of this embodiment is provided with the mode switch
SW1 to set whether or not the time stamp is updated. Thus, if
the mode switch SW1l is set so as not to update the time stamp,
the receiver terminal unit can reserve the time stamp recorded
when the paging signal was first received even if it subsequently
receives the paging signal a plurality of times. It is therefore
poséible to avoid a situation in which the first time stamp is
lost as is the case of conventional receiver terminal units.
According to the paging system configured as described
above, since the number of times the receiver terminal unit 2 is
called and a calling time interval can be changed in accordance
with a request of a calling party, the reliability of reception
can be improved as compared with conventional paging systems.

While the foregoing embodiment has been described for the

case where call receiving sound is generated when a call is



sentence or the like may also be sent as a nmessage. Upon conpleting the

i nput of the nessage, the procedure proceeds to step SP5, where the
calling party determ nes whether or not the nunber of times of calling and
a calfing tinme interval are set. The pnrgcedure proceeds to step SP6 if
they are set and to step SP7 if they are not set, bypassing step SP6.

At step SP6, the calling party first inputs a string "*1*1" as information
i ndicating that the nunber of tinmes of calling is to be set and inputs the
nunber of tinmes of calling with a nunerical value subsequent to this
string. Next, the calling party inputs a synbol "*" as information

ndi cat i ngaLbateds Gal 2H A TS AALRENA! 1 d AL 10 R0 11D B0 ey 0 o7

in mnute subseguent %t the procedure proceeds to step
SP7, wher echbeatald ingrRREY ir{‘@tte%dao§y ratif a@n@rbaqudreeawmgfwdl cating

that the input operation is conpleted. us, the procedure of calling the
recei ver teothdaltdimotiZyl 8hé afdliinatied. vibration. Further, not limited
12 The information inputted by the procedure as described above

i s sent totehthergyingFhodsvi eecaldnmey Uetidpifgledacndbymiwitht & djRphey on a
liquid crystal display without generating call receiving sound or
vibration.

Also, while in the foregoing embodiments, a variety of
information is inputted from a predetermined telephone, the
present invention is not limited to this manner of inputting
information. For example, a communications terminal unit such as
a portable computer may be connected to a common telephone
network ﬁo input a variety of information therefrom. In short,
any apparatus may be used as long as necessary information can be
sent to the paging service center 4 therefrom.

Further, while in the foregoing embodiment, the number of
times of calling and a calling time interval are changed in
response to a request of a calling party, the present invention

. is not limited to changing these two parameters. Alternatively,
the present invention may be modified such that either the number
of times of calling or a calling time interval may be changed.

Further, while the foregoing embodiment has been described
in connection with the paging service center 4 from which the
paging signal is transmitted, the present invention is not

limited to the use of the paging service center for transmitting



networ k. The pagi ng service center 4 generates a paging signal Sl for
calling’'the receiver termnal unit 2 based on the information sent

thereto, and transmts the paging signal S1 the nunber of tines set by the
calli'ng party at intervals also set by 4the calling party, thus perform ng
a calling operation. In the paging system 1 according to this

enbodi nent configured as described above, when a receiver termnal unit 2
is to be called, the calling of the receiver termnal unit 2 is made the
nunber of tinmes in accordance with a request of a calling party at

intervals ékéopagprgcg%qgme M dnbRevE BflUGSLLAEr thgse GRlliBg Raytne In

this way, even 1I'f the feceiver termnal unit 2 is in a place such as in a

tunnel, top¥bided adi aavavesn afe vhet pagsg |seraceesseita, 4t Becpathang tsiegnal

may be transmitted to the receiver termnal unit 2 a nore nunber of tines

t han bef or pagidusigmali hg traposiditedeftromitivsehseet $ieapcobabiihi $§o08.

receiving the pa%hgg signal and to.inprove the reliabilgké of reception.
C

Parti cul ar P9y FIcklHeYcapyi bg WAt PScARNGrRITEe RABHRY tHEPecEPVEP® ter i nal

it 2tob | ) ed wll ist, th nb f. ti . cal |Li
R R e R LR
| ocati on, ggeégggﬁﬁggadg%ggﬁg HA,dhe present invention is significantly
SO, |

enhanced. e nunber of tinmes of calling is sinply increased
Further, while in the foregoing embodiment, a string "*1*1"

is inputted as information indicative of the setting of the
number of times of calling, a symbol "*" is inputted as
information indicative of the setting of a call time interval,
and a symbol “#" is inputted as information indicative of the
completion of input, the present invention is not limited to
these particular forms of indication. Alfernatively, any other
data may be used as similar information if the service provider
has previously defined.

Further, the foregoing embodiment has been described in
connection with the paging system 1 utilizing FM multiplex
broadcasting to which the present invention is applied. The
present invention however is not limited to this type of paging
system but may also be applied to a paging system which utilizes
dedicated radio waves to call a receiver terminal unit. Stated
another way, the present invention can be widely applied to radio
calling systems which use any radio waves to call receiver
terminal units. |

According to the present invention as described above, the



13 as is the case of the three-hour call nethod, useless calling wll
be made ‘when a receiver terminal unit is in a place where it can easily
recei ve the paging signal, thereby preventing effective utilization of the
transm ssion path. In contrast, the pageng systemof this enbodi nent can
set the nunber of times of <calling to a snmaller value if a receiver
termnal unit is supposed to be in a place where the paging signal can be
easily received, so that the transm ssion path can be effectively
utilized. Anot her feature of this enbodinment is that the receiver
termnal unit of this enbodinent is provided with the node swwtch SW to
set whet hehuRbeR0Ls tigds ABSL AP digndRdL e&anmu%teafan& he pagdRgsw tch SW
is set so as not to update Fhe t1me stanp, the receiver ternlna? unit can
reserve theighf®e staigniseiondetne Witkri-he @@aQivegchbgged wasdsipbaker €66ed ved
even if it subsequently receives the paging signal a plurality of tines.

It is therekqnest p@é&i ltlad 1tiogaparttty ,a asidt tiad | prying wshgodl tiwe thianshitted
stanp is lost as is the case of conventional receiver termnal units.

Accor di ng £ochReIphdritPesy sferiremiatyghenged Jd@é?f"ia[‘)éd S%lb"'d\?é? tdence the
nunber of tines the receiver termpal unit 2 is and a calling tine

interval c&FIHBICHEHYEY 537 BecBreRivEs 3 ?hh%gr]‘eéql?égpaﬁl’atyczflhlainng party,

the rellabIEf%¥eOftﬂ C%%&ang it possible to realize a radio calling system
which can improve the reliability of reception as compared with
conventional systems.

While there has been described in connection with the
preferred embodiments of the invention, it will be obvious to
those skilled in the art that various changes and modifications
may be aimed, therefore, to cover in the appended claims all such
changes and modifications as fall within the true spirit and

scope of the invention.



can be inproved as conpared w th conventional paging systens. Wi | e
t he fore90|ng enbodi nent has been described for the case where cal
receiving sound is generated when a call is

14 ' detected, the present invention ip not |limted to this but may

operate a vibrator, in stead of generating the call rECELMLﬂg“‘Eggﬂgasif;L
notify the call.with vibration. Further, not limted se e
call may be notified only with a display on a [liquid cri/j’ﬂm, mm

wi t hout generating call receiving sound or vibration. !I

the foregojpgre LBphScg@ variety of information is |nputted froﬁ1af
predet er m present invention is not |limted to this
manner of I1nputm£\gledﬁ1fv@r FRLLORy JRmuBXa8Pléh syseemmushsaldiegs term nal
unit such as a portable conputer may be connected to a comon tel ephone
network to i npus Baseardtattyoaf fonforamiionihdes efaganyg $hgrsdlomdhichany
apparatus nmay be used as | ong as necessary information can be sent to the
pagi ng serdheéudentspedd fikeinfeomtion theFdesirad nyhbee ¢H tisashisegor ng
enbodi ment, the nupber of
times and/or at a desired transmission time interval set by a
calling party; and
a plurality of selective calling receivers, at least, one of
said receivers for receiving said paging signal and informing a
user of being called.
2. The selective calling communication system according to
claim 1, wherein
said specific information includes the terminal number of
saild selective calling receiver or a message from said calling
party.
3. The selective calling communication system according to
claim 1, wherein
said base station includes a paging signal generation means
for outputting said paging signal the desired number of
transmission times and/or at the desired transmission time
interval.
4. The selective calling communication system according to
claim 2, wherein
said base station includes a transmission means for
frequency-modulating said paging signal.

5. The selective calling communication system acceording to



times of,calling and a calling tinme interval are changed in response to a
request of a calling party, the present invention is not limted to
changing these two paraneters. Alternatively, the present invention may
be nodified such that either the nunber jgof tines of calling or a calling
time interval may be changed. Further, while the foregoi ng enbodi nent
has been described in connection with the paging service center 4 from
which the paging signal is transmitted, the present invention is not
limted to the use of the paging service center for transmttifng—

15 the paging signal. Alternatively, another base staH
provided iR addi bi o d.Qithe paging service center 4 such t m,’m“ #’m I"
cl

signal is transmtted From this base station. In short, any fa
be used as | ongsasathesdadardosi gRaludGag: be transnltted in response to a’

request froma calling party through predeterm ned radi o waves.
Further, while in thenfatdEgdongnesainodorent ] tiplstsiingg sdid*ddgings siigpatt ed as
information indicative of the setting of the nunber of tines of calling, a
synbol "* is inpoteedFsradio broadcasting signal to generate an FM
multiplex signal; and
a transmigssion means for frequency-modulating thus
generated FM multiplex signal.
6. The selective calling communication system according to
claim 1, wherein
said selective calling receiver including:
a display means for displaying said specific
information included in said paging signal and reception
time when said paging signal is received;
a mode switch means for setting whether reception time
to be displayed on said display means is updated when
receiving said paging signal again; and
a control means for controlling updating of said

reception time in accordance with the setting of said mode

switch means.
7. The selective calling communication system according to
claim 6, wherein

said control means for continuously displaying reception
time recorded when said paging signal was first received on said-

display means, when setting that the reception time is not



informatjon indicative of the setting of a call time interval, and a
synbol "#" is inputted as information indicative of the conpletion of

i nput, the present inventionis not limted to these particular forns of
indication. Alternatively, any other dati® may be used as sinilar
information if the service provider has previously defi . ;
the foregoi ng enbodi nent has been described in connection Wi | bi
system 1l utilizing FM multiplex broadcasting to which the HIMHmmﬂﬂmﬁ“r}
invention is applied. The present invention however is not ¥rmted wo shis
type of pagi .Qu Y...Al plied to a pagi ng system which
utilizes a%%%?%%fégi%gg?o&aggégﬁfgacgg?ég'receiver termnal unit. Stated
anot her way, theghdreaentii8ventiiy esimbeiMdehy sgopdd edorakagdi € cal ling
systens which use any radio waves to call receiver termnal units.
Accor di ng ¢Daihes preseatini nventi on as descri bed above, the

16 nunber of tinmes a paging signal is transmtted and a pagi ng

si gnal transm ssaigh donygol nheanslfaradibpl @yiamgedmprk regpessetioga request

of a calling party, and the paging signal is transmtted
duplicated reception on said display means, when said paging

signal is received again.

9. A selective calling receiver for receiving a paging signal
transmitted from a base station and informing a user of being
called, comprising:

a display means for displaying said specific information
included in said paging signal and reception time when said
paging signal is received;

a mode switch means for setting whether updating reception
time to be displayed on said display means when said paging
signal is received ,again; and

a control means for controlling updating of said reception
.time in accordance with the setting of said mode switch means.
10. The selective calling receiver adcording to claim 9, wherein

said control means continuously displays reception time
recorded when said paging signal was first received on said
display means, when setting that reception time is not updated by
said mode switch means.

11. The selective calling receiver according to claim 10,
wherein

said control means displays a mark which represents



a changed nunber of tinmes at changed intervals, so that the paging signa
can be received at a higher probability than before, thus making it
possible to realize a radio calling system which can inprove the

reliability of reception as conpared W thy conventionaL_s¥ngﬂ§;~____‘__*
Wil e there has been described in connection with the eterred
o TR
L

enbodi nents of the invention, it wll be obvious to
art that various changes and nodifications nmay be ai meds
cover in the appended clains all such changes and nodifications as‘fafl
within the true spirit and scope of the invention.
17 VHAT IS CLAIMED IS: 1. A selective calling communication system
conpri si ng@uPlicated Feeeption wnspéd dismisy repng wWhgmgiang BRgird  whi ch
i ncl udes ggecific ig%gégg%éon t.he desired nunmber of transm ssion timnes

S

and/ or at al%jeasll F&d SO time interval set by a calling party; and
a plurality of selective calling receivers, at |east, one of



.

said receivers for receiving said paging signal and informng a user of
being cdlled. 2. The selective calling comrunication systemaccording to
claim+<, wherein said specific informati on includes the term nal
nunber of said selective calling receiger or a nessage fromsaid calling
party. 3. The selective calling comrunication systemaccording to claim
1, wher el NgeyperreRl Ea W@%&bﬁdggsﬁaﬁaﬂhﬁ%ﬂwwener ation
nmeans for cQpt PG REGE pagl ng si gna e desired nunber of

transm ssion tines anT or_at the desired transmssion time interval. 4.

The sel ectﬁﬁ?@ﬂé«wm%n syst em according to claim?2, wherein

sai d base statign mciséjggs 2 g nsm SSQ 1@5@931\ st n{GQHgnﬁ‘){li&@tl ng
sai d paging si &na . e’se i ve cal T ng coruni cation system

according éfhes a paging signal is transmitted and a paéﬁﬁg signal

transmission interval can be changed in response to a request of
a calling party, and the paging signal is transmitted the changed
number of times and/or at changed intervals, so that the paging
signal can be received at a higher probability than before, thus
making it possible to realize a selective calling communication
system which can improvelthe reliability of reception as compared

with conventional systéms.

FIGURE 1



claim2, wherein sai d base station including: an addition
means for nul ti pl exing said paging signal on an FM radi o broadcasting
signals to generate an FM mul ti pl ex signal; and a

transm ssion neans for frequency-nodul ating thus generated FM

mul tiplex signal. 6. The selective calling communication system according
to claiml, wherein sai d sel ectl{® calling receiver including:

a display neans for displaying said specific information included in
sai d paging signal and reception time when said paging signal is
recei ved, a node switch neans f etti ng whether reception tine
to be displayed on said display neans is t pd when receiving said
pagi ng signal again; and a contiE&Eheans for controlling
updating of said reception tine in JEEEEfan®® with the setting of
sai d node switch nmeans. 7. The seligéfiye calling communication
system according to claim®6, wherein sat d control neans for
continuously displaying reception tinme recgrded when said pagi ng signal
was first received on said isplay ans, en setting that the reception
time is not “2
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19 updat ed by said node switch neans. 8. The sel ective calling

communi ¢ati on system according to claim®6, wherein sai d control
means for displaying a mark representing duplicated reception on said

di spl ay neans, when said paging signal is received again. 9. A
selective calling receiver for receiving a paging signal transmtted from
a base station and informng a user of 28 ng called, conprising: a

di splay neans for displaying said specific information included in said
pagi ng signal and reception tinme when said paging signal is received;
a node switch neans for setting whether updating receptio time to be

di spl ayed on said display neans when said paging signal i% received again;
and a control neans for controllingupdating of said reception tine
in accordance with the setting of said npde sw tgh-fgans. 10. The
selective calling re er according to ¢l al6h9,| wherein said contro
means continuously dipbplay8 reception ti me—feeoyded when sai d pagi ng
signal was first recejved on sghd I 12
{ fad
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el

di spl ay neans, when setting that reception tine is not updated by said
node swtch neans. 11. The selective calling receiver according to claim
10, wherein said control neans displays a mark which represents

20 - duplicated reception on said display neans when said pagi ng
signal is received again.
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