1 S Speci fi cation Title of the
| nvention Mobi | e Conmuni cati on System and Message
Qut put Met hod Therefor - Background of the Invention The

present invention relates to a nobile co ni cation system and a nessage

out put nmethod therefor, in which information indicating that a nobile
station is outside a conmunication zone is sent to an originating

term nal . In a conventiagnal npbile communication system when a .
terminal generates an outgoi ng cal SPESiELGSHIOR station outside a

conmuni cation zone, a nessage ﬁtﬁihis type_is sent to the originating
terminal to notify that the tef ‘ﬁa.‘PFnBl¥ 5?Y%n§f8?ion is outside the

conmuni cati on zone and hemg%fﬁ%gg%mﬁgﬁqgﬁy&ax§y§¥eﬁxgH&m|catlon. The

contents of this nessage are, exanp cannot connect you because

the tel ephone set you havgediahgdol ot éfRol Nenagb¥bse area or the

power switch is off".

Background of the Invention

The present invention relates to a mobile
communication system and a message output method
therefor, in which information indicating that a mobile
station is Qutside.a communication zone is sent to an
originating terminal.

| In a conventional mobile communication system,
when a terminal generates an outgoing call to a mobile
station outside a ?ommunication zone, a message of this
type is sent to the originating terminal to notify that
the terminatiﬁg mobile station is outside the
communicétion zone and hence cannot perform speech
communication. The contents of this message are,'for
example, "We cannot connect you because the telephone
set you have dialed is outside the service area or the
power switch.is off".

However, when a terminal generates ‘an outgoing
call to a mobile station outside the communication zone,
such a conventional message, however, only notifies the
priginating terminélgthat'speech communication canngt be
performed becaqseéfhé{terminating m&bile station is

outside the communication zone. For this reason, on the



3 ¢ . . . .
However, when a term nal generates an outgoing call to a nobile station
out si de the conmmuni cation zone, such a conventional nessage, however, only
notifies the originating termnal that speech comrunication cannot be
performed because the termnating nobile station is outside the
comuni cation zone. For this reason, an the :

2 originating term nal side, the user cannot know a specific point of
time at which the nobile station is set in a conmunication disable state.
Sunmmary of t keriginattiingn terminal side, itheamssy emnraft throwrasent
invention to provide a nobile comrmunication system and a nessage out put
met hod t her efsmeciififovpicdnt af |tHge atmwhdichyHiheh madyider s tariemi it i on
could be performed is output as a message. In order to achieve
the above objS&ft 1n & GHMIHY A3F-iawe Sttt i on, there is provided a

nobi | e conmunj cati on system conprising a swwtching unit for processing a
cal | fron1an§¥ﬂ%§5¥ﬁ9ﬁ%¥g%w¥¥ggﬁ%9¥
It is an object of the present invention to
provide a mobile communication system and a message
output method therefor, in which the last time at which
speech communication could be performed is output as a
message.
In order to achieve the above object,

according to the presenf invention, there is provided a
mobile communication system comprising a switching unit
for processing a call from an originating terminal, a
plurality of radio base stations which have service
areas allowing radio communication and are cénnected to
the switching unit, and a mobilelstation for performing
radio communication with the radio base station within
the service area, the switching unit |
including switching means for performing
swifching/connection between the originating terminal :
and the mobile station on a terminating side through the
radio base statioﬁ, memory means for storing last
registration time recognized by the mobile station, and
message forming means for forming a speech message
including the last registration time stoqed in the

memory means and outputting the message to the



pl ural i t‘y of radi o base stations which have service areas allow ng radio
communi cation and are connected to the switching unit, and a nobile
station for performng radio conmunication with the radio base station
within the service area, the switching unit including switching neans for
perform ng swtching/connection betwsen the originating terminal and the
nobil e station on a termnating side through the radio base station,
menory neans for storing last registration tinme recognized by the nobile
station, andonigds@deriooriemy.nadavderorthegeniisg o sesgensesteqre thecl udi ng
the last registration time stored in the nenory nmeans and outputting the
message to t wbile station with respect to a teqmlnqﬁqqprgaqygp;@mn1na
when there is no response fron1the nDblle station with respect to a

term nating &Sk Bescriy s & &S he Draw ngs Fig. 1

Is a block di agram shog_aéqg %‘n\rz%glta{ gﬂ.oc?{mgia'gcr%tn'l os g l'srggem acclg){fh ng to an

enbodi nrent of the pre

commupication system according to an embodiment of the
present inventioh;

Fig. 2 ié a view showing the contents of data
stored in a database in Fig. 1; and

Fig. 3 is a view showing an operation sequence
between a wire telephone terminal, a switching unit, and
a mobile station.

Description of the Preferred Embodiment

Fig. 1 shows the arrangement of a mobile
commupication system according to an embodiment of the
present invention. A switching unit 1 comprises a
sw1tch1ng section 11 for performlng switching/connection
of lines/channels, a message output section 12 for
outputting a speech message to an originating terminal
through the switching section 11, a message synthesizing
section 13 for synthesizing a speech message output from
the message output section 12, a database 14 storing the
registration position information, registration time
information, and the_like of a mobile station 4, a
registration time retrieval section 15 for retrieving
registration time information stored in the database 14,
and a control section 16 for controlling each section in

the switching unit 1. The control section 16 registers



FiJl 2 i‘s a view showing the contents of data stored in a database in Fig.

1, and Fig. 3 is a view show ng an operation sequence between a
wire tel ephone termnal, a switching unit, and a nobile station.
" Description of the Preferred Enbodi nent Fig. 1 shows the

arrangenment of a nobile connunicatioa system accordi ng to an enbodi nent of
the present invention. A switching uffit 1 conprises a sw tching section
11 for perform ng sw tching/connection of lines/channels, a nessage output
section 12 f &he dotipdelli pgsdtdpecolfi tbesagbifle ataddiog Hatimdgheer mi nal
t hrough the switching section 11, a nmessage synthesizing section 13 for
synt hesi zi ngdatapaseh 14evbege thet powelr swil tohe ofe Fhegaahitlsutstriskomn 12, a
dat abase 14 storing the registrationﬁgosition i nformati on, registration
tinme infornéti&ntuxREd RB - | ReVdfea tRdsPPONS: Feraingl 2 andyisthaf® on tine
retrieval sec i%n 153for retrievin% re%'stratkgﬁrtine I, fq;nat'on stored
in the dat abSS8TEER 3aRFSa COOREFSFUs &0 M6 BTGP IISh 1Y itrrg secti on
in the switghing Ulibelon 2 1800hRCREE! k8 the Hale’setion 3 by
‘ radio and performs communication.
A speech message output operation performed by

the above mobile communication system will be described

next. When the wire telephone terminal 2 generates an

outgoing call to the mobile station 4, the switching

section 11 calls the mobile station 4 through the base

station 3 under the control of the control section 16.

If the terminating mobile station 4 is inside the

communication zone, ;.e., inside the service area of any

one of the base stations 3 and in a communication enable

state, at this time,.the control section 16 causes the

switching section 11 to set a wire telephone line

between the wire telephone terminal 2 and the base

station 3 and a radio channel between the base station 3

and the mobile station 4 in accordance with a response

from the mobile station 4. With this operation, speech

communication can be performed between the wire

~ telephone terminal 2 and the mobile station 4.
If the power switch of the terminating mobile
station 4 is off or outside the communication zone where

radio waves can reach, i.e., outside the service areas

of all the base stations 3, the mobile station 4 cannot



4 ‘the i‘nitial position of the nobile station 4 in the database 14 when
the power switch of the nobile station 4 is turned on. A wre tel ephone
termnal 2 and a base station 3 are connected to the switching unit 1. The
nobile station 4 is connected to the base station 3 by radio and perforns
conmmuni cati on. A speech nessage out put operation perfornmed by

t he above nobil e comuni cation systenﬁvﬁll be described next. Wen the
wire tel ephone termnal 2 generates an outgoing call to the nobile station
4, the sw t cheagondetbi theldatdl | aniheéhgoboherelateoniént AGoagmnicte base
station 3 under the control of the control section .16. |If the term nating
mobi | e st ati cannect ithei debtiilhe statmoni datpbobheohesei skatiomsiSddyt he
service area of any one of the base stations 3 and in a comunication
enabl e stat®&adaP-this tine, the control section 16 causes the switching
section 11 to set a wire telephone line between the w re tel ephaone

termnal 2 and the bas&™ §P§?iGﬁs§'aHﬂdﬁrr§B?o°8H§ﬁﬁélOﬁeﬁﬂgé HEFPase
Tobi | o 'stat | BROFLON LR+ APE QRLPRPFEnL4epbBer. CoRFGM RErBReMATbe
performed beLysgR tHE WbbE1e! SLERIGAC 4! CLALRAL ndNLikRe AOR S dtd On 4.
powef switch of the mobile station 4 was turned on in
the service area of any one of the base stations and the
time at which an on~hook operation was performed when
the mobile station 4 moved from the service area of
apother base station to the service area of the base
station 3 in the communication zone. The time at which
the power switch of the mobile station 4 was turned on
indicates the time at which the control section 16
registered the position of the mobile station 4 in the
database 14.
When terminating connection to the mobile
station'4‘cannot be performed,'the control section 16
starts the registration time retrieval section 15 to
detect the latest time as the last registration time
from the data associated with the mobile station 4 and
stored in the database 14. This last fegistration time
indicates the last time at which the switching unit 1
recognized the mobile station 4.
On the basis of the time detected by the
registration time retrieval section 15, the message

synthesizing section 13 forms a speech message notifying



L 't he |5ower switch of the termnating nobile station 4 is off or outside

t he comuni cati on zone where radio waves can reach, i.e., outside the
service areas of all the base stations 3, the nobile station 4 cannot
5 respond to the call, and the control section 16 cannot connect the
nobile station 4 to the base station 3gby radio. In this case,

under the control of the control section 16, the database 14, which stores
information about the nobile station 4, stores the tine at which the

power swi tchthle ced isgbitthatstspaanh Lopminigatddrowiith the mebidee area of
any one of the base stations and the tine at which an on-hook operation
was per f or re@tRden theamil dsspaniormed@ndd of dthe Haser vi ce area of

anot her base station to the service area of the base station 3 in the

comuni cat i oFegdsEraion e ittt mobid HSEticn thh Jhe MesiAge e
station 4 was turned on . indicates the time at ich trmac¥g¥&ég gection 16
regi stered t YRS SSGTS tlife QRWQ§5£H%|%ﬂ?qégnW%§ﬁ?ge ¥

the-mgssage synthesizing section 13 to the wire

telephone terminal 2 on the originating side through the

switching section 11. With this operation, the caller

hears the speech messages output from the switching

section 11 to know the last registration time of the

mébile station 4.

If the last registration time of the mobile
station 4 is not much different from the originating
time, the caller, which has been notified of the ;ast
.registrption time of the mobile station 4, determines
that the possibility that the mobile station 4 has moved
outsidé the communication zone is high, and that there
is a possibility that the mobile station 4 will return
to the communication zone and can be called if a
telephone call is made again after a short period of
time.

If the last registration time is considerably
different from the originating time, e.g., last
registration was performed yesterday, the caller
determines that the possibility that the power switch of
the mobile station 4 is off is high, énd there is a high
possibility that connection cannot be performed even if

a telephone call is made again. That is, the caller



databasé 14. When term nating connection to the nobile station
4 cannot be perfornmed, the control section 16 starts the registration tine
retrieval section 15 to detect the latest tinme as the |ast registration
time fromthe data associated with the nobile station 4 and stored in the
dat abase 14. This last registration tinme indicates the last tinme at which
the switching unit 1 recognized the nbbil e station 4. On the
basis of the tinme detected by the registration time retrieval section 15,
the message dtddueisias Noorseetie Badis faf NEhe Spee clediestsegeiont tiyeng

6 the caller that speech communication with the nobile station 4 cannot
be perforned chdche ndieilasstatioon st atherhdr nego afendmeahodn | eutgaingn 4.

The nessage output section 12 outputs the speech nessage forned by the
message synt mslilzity themeils statien v ragaimel ephone ternminal 2 on the

originating side throuth_ the switching section 11. Wth this operation,
the call er ig. 2 shows an image of terminal information

in the database 14, which stores the terminal
information of each mobile station. The time at which
the power switch of the mobile station 4 was turned on
in the service area of any one of the base stations 3
and the time at which an on-hook bperation was performed
when the mobile station 4 moved from the service area of
another base station to the service aféa of the base
station 3 in the communication zone are stored in the
database 14 in correspondence with the terminal IDs. In
storing data in the database 14, new time data may be
overwritten on these registration time data to store
only the latest data as last registration time data.
Fig. 3 shows a sequence in which a speech _
message is output from- the switching unit 1 to the wire
telephone terminal 2 when the mobile station 4 is
outside the communication zone. When the position of
the mobile station 4 is registered or an on-hook
operation is performed in step S101, the switching unit
1 stbres the position registration time or the on-hook
operation time in the database 14 in step S102.
Thereafter, the power switch of the mobile station 4 is
turned off or moved outside the communication zone in

step S103. When the wire telephone terminal 2 generates



hears the speech messages output fromthe switching section 11 to know the
| ast registration tinme of the nobile station 4. I f the | ast
registration tine of the nobile station 4 is not nuch different fromthe
originating tinme, the caller, which has been notified of the |ast
registration time of the nobile statéon 4, determines that the possibility
that the nobile station 4 has noved " outside the.comunication zone is

hi gh, and that there is a possibility that the nobile station 4 wl|
return to tle corhamiingatdadd Awndhendoddd ehestediiand 4 fim step épdhe call is
made again after a short period of tine. ) | f the | ast

regi strati on themsWitdymg dardblly cadilis dhenmalyidig tsf@onyitat®ng ti ne,
e.g., last registration was perfornmed the caller determ nes

that the posHHRAEP titartRife %ﬁ&l%ﬁt S%da%/#?é’ fiTe station 4 is off
S e e there L el PR 4l (R RV L enerATTRY b

! outside the communication zone cannot respond to the
call, the switching unit 1 outputs a message indicating
that spéech communication with the mobile station 4
cannot be performed, and notifies the caller of the last
registration time of the mobile station 4 stored in step
S$102. 1In this case, the speech message may be "We
cannot connect you because the telephone set you have
dialed is outside the service area or the power switch
is off. The last regiétration time is ".

In the above embodiment, the time at which an
on-hook oﬁeration was-pérformgd when the mobile station
4 moved from the current service area is stored in the
database 14. However, the time at which an on-hook
operation was performed when the mobile station 4 did
not- move may be stored. Inladdition, the position of
fhe mobile station 4 is registered when the power switch
is turned on. In a system in which a position
registration request is output from the switching unit 1
to the mobile station 4, the time at which a response to
a position registration request is received may be °
stofed.

As has been described above, according to the

present invention, when an outgoing call is generated to



det'ermines, on the basis of the last registration time of the mobile
station 4, whether to general an outgoing call to the nobile station 4
agai n. Fig. 2 shows an image of termnal information in the
dat abase 14, which stores the termnal information of each nobile station.
The tinme at which the power switch of the nobile station 4 was turned on
in the service area of any one of the base stations 3 and the tine at

whi ch an on-hook operation was perforned when the nobile station 4 noved
fromthe serwa amilea fatiootwietclhassansitatpentdmtdpesanvi ce area of the
base station 3 in the communication zone are stored in the database 14 in
cor r espondenceomgiurii caiplory Mmédrndeion nindieating delhati thehe dat abase 14,
new tinme data may be overwitten on these registration tinme data to store
only the | at &sfrnating Ineblile FEatien RNk RRFEOTM speech Fig. 3
shows a sequence in which a speech nessage js, output fromthe switching

unit 1 to thEAPPLcRFEpmolR $89% R the \Prlo ipREHRS; PLdet abPBRTRET S
tside th i.cat] . § i ti f _th bi | ti 4
s Feq st er e oV i 388 0 S i cls Fiseqn Mafmynd SFelBR, gulan, O
i t Chi . th g . . . i K
oper ot 0 1k dohERAe L DonhO i 055 TG UAHLROL R0l chl°180e08°
time at which the mobile station could perform speech

communication, and hence can easily determine whether an

outgoing call should be generated again.



Thet eaf t‘er, the power switch of the nobile station 4 is turned off or
noved outside the comuni cation zone in step S103. Wen the wire tel ephone
term nal 2 generates 8 an outgoing call to
the nobile station 4 in step S104, 'the switching unit 1 calls the nobile
station 4 in response to this out90|ﬂ% call in step S105. In
this case, since the nobile station 4~ "outside the communication zone
cannot respond to the <call, the switching unit 1 outputs a nessage
indicating tWait speasihimwauidcati on with the nobile station 4 cannot be
performed, and notifies the caller of the last registration tinme of the
nDbiIe station 4 stored in step S102. In this case, the speech nessage nay

be " cannot connect you because the tel ephone set you have dialed is
outS|de the service ardanmbilEBQQmmnnENthnn $¥sdm chamectesized by
registration time is In the above enbodi nent, the

tinme at whi cHFRBPTIEHLIMD K %vewmrem wRikst ek ¥ of o PTPRPSSHAY nBbPReLst at i on
4 noved fromthe current servijce area is stored in.the database 14.
However, the #5GR-3R Rt ahiRg-Rgkinal, a plurality of radio base

stations (3) which have service areas allowing radio
communication and are connected to said switching unit,
and a mobile station (4) for performing radio
communication with said radio base station within the
service area,

said switching unit including:

switching means (11) for performing
switdhing/connection between said originating terminal
and said mobile station on a terminating side through
said radio base station;

memory means (14) for.storing last
registration time recognized by said mobile station; and

message forming means (12, 13) for forming a
speech message including the last registration time
stored in said memory means and outputting the message
to said originating terminal when there is no response
from said mobile station wifh respect to a terminating

operation.

2. A system according to claim 1, further
comprising control means (16) for causing said memory

means to store position registration time of said mobile

* c L M S * .



ope?atidn was performed when the nobile station 4 did not nove may be
stored. In addition, the position of the nobile station 4 is registered
when the power switch is turned on. In a systemin which a position
registration request is output fromthe switching unit 1 to.the nobile

station 4, the tine at which a responsg.to a position registration request
Is received nay be -stored. AS has been descri bed above,
according to the present invention, when an outgoing call is generated to

9 a nobile sttationvinidhonanook eeelfaorionspsouh of opwidi malbiba, information
indicating that the term nating nobile station cannot perform speech
comuni cat i orstattemtas ctheelast gregisvigpeior, tingetard whgraiphgalidst tine
at whi ch speech communi cation could be performed. The caller can therefore
know t he | at 82sS399ef@¥M{pg cReaRe RIS 2 STRETTN BRRFAIPPY orfiBBeech
connunlcatlogb?and hence ¢an easj | erm ne mhqéhfétan ouggggﬂg cal

de
shoul d be ge E?%E %%%}Blon reglsgfation time an est on
operation time of said mobile station which are stored
in said memory means. .
3. A system according to claim 2, wherein said

control means causes said memory means to store, as the
position registration time of said mobile station, time
at which a power switch of said mobile station was
turned on within the service area of said mobile

station._

4. A system according to claim 1, wherein said
memory means comprises a database storing terminal
information including a registration position and

registration time of said mobile station.

' 5. A system according to claim 4, further
comprising retrieval means (15) for retrieving the last
registration time of said mobile station from said
database when there is no response from said mobile

station with respect to a terminating operation.

6. A system according to claim 1, wherein said

message forming means comprises message synthesizing

* [ L ] S *



10 * Whdt is clained is: 1. A nobi |l e comruni cati on system
characterized by conprising a switching unit (1) for processing a cal
froman originating termnal, a plurality of radio base stations (3) which
have service areas allow ng radio conmunication and are connected to said
switching unit, and a nobile station-{4) for performng radio

comuni cation with said radio base station within the service area,

said switching unit including: swi tching neans (11) for

perform ng swddrehi (M@ Cofore dyrothdrei 2iren & apkarh ghesdagy treehadihg and
said nobile station on a termnating side through said radio base station;
menory neans tHel)ldsr agistrptiomt tineyistored oim tsared reenepy zeeabhy, sai d
nobi |l e station; and nmessage form ng nmeans (12, 13) for formng a
speech messadgad rcImgisage RUtREE neansst(ld) ofPx iowtputting the

speech message from said message synthesizing means to

said.originating terminal through said switching means.

7. A message output method for a mobile
communication system including a switching unit (1) for
processing a call from an originating terminal, a
plurality of radio base stations (3) which have service
areas allowing radio communication and are connected to
said switching unit, and a mobile station (4) for
performing radio communication with said radio base
station within the service area, characterized by
comprising the steps of:

storing last registration time at which said
mobile station switched/connected to a remote terminal
through said switching unit and said radio base station
was recognized last; and

forming a speech message including the last
registration time Sto;ed in said memory means and
outputting the message to said originating terminal when
there is no response from said mobile statioﬁ with

respect to a terminating operation.

8. A method according to claim 7, wherein the

step of storing last registration time comprises the

* c L | S *



stored i'n said menory neans and outputting the nessage to said originating
term nal when there is no response fromsaid nobile station with respect
to a termnating operation. 2. A system according to claim1l
further conprising control neans (16) for causing said nmenory neans to
store position registration time of said nobile station and

on- hook operation tine of said nobile station as the last registration
time, and wherein said nessage formng nmeans forns a speech nessage by -
using | at esBtpBsPEi SifordgosPPaitdAN: rRE1aRgatarBstimR- RéoR2itheration time
of said nobile station which are stored in said nepory neans. . 3.

A syst em accBPBLAG FEa@FQPWIf?ewﬁEFBiﬁfs§F8r188nPP6P°RéaH?eE§G§é§1said

. menory means_to stare,_.as the. position regi.styation ti of _said nobile
Ctati oot iRy o Bai S moBT e 8RptuRR of S8 bR, SRR SEazRsT RYE
latest position registration time and latest on-hook

operation time of said mobile station as the last

registration time.

9. A method according to claim 8, wherein the
step of storing position registration time comprises the
step of storing times at which a power switch of said
mobile station was turned on within the service area of

said mobile station.

* [ L N S *



tuned on within the service area of said nobile station. 4. . A
system according to claiml, wherein said nenory neans conprises a

dat abase storing termnal information including a registration position
and registration tine of.said nobile station. 5. A system
according to claim4, further conprisind retrieval means (15) for
retrieving the last registration tine of said nobile station from said
dat abase when there is no response fromsaid nobile station with respect
to a term nating operation. 6. A system according to claim1,

wherein said._nessage form ng neans corrprl ses ness nt hesi zi n
12 moans (MOBHRE COMMUNICATION SYSTEM ANDMESSAGE QUIRYT MiTHOD:

registration tine stored in said ne S, and a nessage out put neans
(12) for outputting the %Rﬁ?ﬁ{

ABSTRACT

A mobile communication system includes a switching unit (1), a plurality of radio base
stations (3), and a mobile station (4). The switching unit (1) includes a switching section (11),
a database (14), and a message fofming section (13). The database (14) stores a last
registration time at which it recognized the mobile station (4). The message forming section
(13) forms a speech message including the last registration time stored in the database (13).
This message is output to the originating terminal when there is no response from the mobile

station (4).

Fig. 1.



Lo m :
spe€ch nessage from sai d nessage synthesizing neans to said originating
termnal through said swtching neans. 7. A nessage out put - net hod
for a nobile communication systemincluding a switching unit (1) for
processing a call froman originating tgpgmnal, a plurality of radio base
stations (3) which have service areas allow ng radi o conmunication and are
connected to said switching unit, and a nobile station (4) for performng
radi o communi cation with said radio base station within the service area,
characterized by conprising the steps of: storing | ast
registration tinme-at which said nobile station sw tched/ connected to a
renote termnal - through said switching unit and said radi o base statijon
was recogni zed | ast; and ' form ng a speech nessage including the
|l ast registration tine stored in said nenory neans and outputting the
nmessage to said originating term nal when there is no response fromsaid

nobile station with respect to a term nating operati bn. 8. A
nmet hod according to claim7, wherein the step of stoying last registration
e comrises e 131 | SWITCHING UNIT
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13 -:step of storing position registration time of said nobile station; the
step of storing on-hook operation tine of said nobile station, and the
step of retrieving latest position registration tine and | atest on-hook
operation tinme of said nobile station 282the last registration tine. 9.
A nmet hod according to claim8, wherein the step of storing position
registration tine conprises the step of storing tines at which a power
switch of said nobile station was turned on within the service area of
sai d nobil e station.
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