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of the Invention The present invention relates to a
nobil e term nal Conmunication restricting device, and
a nobile termnal communication restricting nmethod
and programused in the device and, nore particularly
to the nobile term nal comunication restricting
device, the nobile term nal conmunication restricting
met hod and the nobile tery nal conmunication
restricting programthat can be preferably used in a

case of I Gl d ' c Lcation by
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autonobi I'e, a train, a novie theater, a hospital, or

a like. The present application clains priority of

Japanese Patenta%gg@%bﬁ@ﬁh@gﬁ . 18 filed on

March 25, 2004, rchi §§§4ﬁﬁgé¥@£$§ted by

reference. Description of the Related Art Mobile
Eiéiﬁégffiégéi@g%@ﬁyﬁglIular phones have becone w dely

used rec t their users can speak over the

phone anywhere and anytine. In spite of their

benefit, however, accidents and adverse effects have
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restricting method and the mobile terminal communication
restricting program that can be preferably used in a case of

restricting and contrelling communication by a mobile terminal
guch as a cellular phone in a place where its use is inappropriate,
for example, in an automobile, a train, amovie theater, a hospital,
or a like.

The present application claims priority of Japanese Patent
Application No. 2004-090318 filed on March 25, 2004, which is
hereby incorporated by reference.
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NMobile terminals such as cellular phones have become widely
used recently so that their users can speak over the phone anywhere
and anytime. In spite of their benefit, however, accidents and
adverse effects have occurred owing to mobile terminal use in an
automobile, a train, a movie theater, a hespital, or a like.




Further, as for use of nobile termnals in the

aut onobi l e, use of a cellular phone during driving is
prohibited in Japan by Item 5 of the fifth clause of
the 71'st article of the Road Traffic Law in 1999,
which is not conpletely observed either. Because of
this, a device is proposed for controlling and
restricting comunication by the nobile termnal in a
nmovi ng vehicle or wthin a gpecified |ocation.
Conventi onal |y, technologiesgfor control ling and
restricting communication by nobile term nal have been
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(1) Technologies for performing communication restriction
of the mobile terminal by using an electromagnetic wave, a new
frequency, or a new restricting signal is provided:

With a portable terminal communication restricting device
disclosed in Japanese Patent Application Laid-open No. 2003-
174674 (Abstract, Figure 1), opening/closing of a door of the
antomobile is detected, to transmit an electro-magnetic wave
vhich is used for restricting communication, thereby performing
communication restriction on the mobile terminal.

With mobile radiotelephone equipment disclosed in Japanese
Patent Application Laid-open No. 2000-201376 (Abstract, Figure
4), a restriction information signal, which is different from a
restricting signal froman existing mobile communication network,

is transmitted from a sound wave transmitting set, to perform




1), a utilization restricting signal, which is
different fromthe restricting signal fromthe

exi sting nobil e conmuni cation network, is transmtted
froma cellular phone utilization restricting device,
to perform comrunication restriction on the nobile
termnal. Wth a nethod of restricting conmunication
in nobile conmunication systens di sclosed in Japanese
Pat ent Application Laid-open No. Hei 9-275588
(Abstract, Figure 1), an eléctronagnetic wave which
is used for restricting comunication is transmtted
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(2} Technologies for performing communication restriction
of the mobile terminal by using positional information of the
mobile terminal is provided:

With a wireless communication system disclosed in Japanese
Patent Application Laid-open No. 2002-101454 (Abstract, Figure
2), positional information of the mobile terminal is acquired
through a global positioning system (GPS), so that if the position
falls in an incoming-call notification-restricted region or a
call-restricted region, respectively  an incoming-call
notification restricting signal or a call restricting signal is
inserted in an allocated traffic channel and, when this signal
is received by the mobile terminal, ¢ommunication restriction is

performed on the mobile terminal, .
With a mobile wireless system disclosed in Japanese Patent

Application Laid-open No. Hei 7-231472 (Rbstract, Figure 1),




the nobile termnal. (3) Technol ogies for perform ng
comruni cation restriction of the nobile term nal by
usi ng cal | -di sconnection requesting nessage: Wth a
devi ce which perfornms comunication restriction on
nobil e term nal s disclosed in Japanese Patent
Application Laid-open No. 2000-350260 (Abstract,
Figure 2), when a layer- 3 wireless channel is
established, a call-disconnection requesting nessage
used in an existing nobile cBmunication network is
transmtted fromthe communi cation restricting device
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(4) Technologies for performing communication restriction
of the mobile terminal by using jamming is provided: ‘

With a method for restricting communication through
cellular phones disclosed in Japanese Patent Application
| Laid-open No. 2002-125267 (Abstract, Figure 1), a control channel

between the mobile terminal and a wireless base station is
monitored by a jamming device, so that jamming is generated only
to a communication wireless chanmel.,

However, the technologies described in the above patent
documents have the following problems.

That is, in the case of technologies (1) for performing
communication restriction by using the electromagnetic wave, the
new freguency, or the new restricting signal, the electromagnetic
wave, new frequency, and new restricting signal are not used in

the existing mobile communication network, so that frequencies




be al |l ocated and, besides, the nobile term nal needs
to be provided with a new function to receive the

el ectromagneti ¢ wave, the new frequency, " or the new
restricting signal, which are difficult to realize,
problematically. In the case of technologies (2) for
performng comrunication restriction by using the
positional information of the nDbiIe termnal, if the
i nside of the autonobile or %he trai is defined as
“the communi cation-restricted™area, the nmobi | e
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confffRieaies (3)ndoi peninumiing communication restriction

by using the call-disconnection requesting message have a problem
that when the call-disconnection requesting message is used,
communication restriction is performed on all of calls—out and
calls-in regardless of a service type (circuit switching service
or packet switching service).

Technologies (4) for performing communication restriction
by using jamming involve a provision of the jamming generator and
'so depart from the gist of the present invention.

SUMMARY OF THE TNVENTION

In view of the above, it is an object of the present invention
t_o provide a mobile terminal communication restricting device,
and a mobile terminal communication restricting method and




such as a cellular phone in a place where its use is
i nappropriate, for exanple, in an autonobile, a
train, a novie theater, a hospital, or a like.
According to a first aspect of the present invention,
there is provided a nobile term nal comunication
restricting device for perform ng comrunication
restriction on a call-in or call-out occurring
between a nobile termnal, which is wrel ess-connected
to an existing conmunication Snetwork that is based on
an Qpen Interconnection protocol, and the existing
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mobile terminal of performing the communication restriction on

& layer-3 of the Open Systems Interconnection protocol, if the
call-in or call-out has occurred betwaen the mobile terminal and
the existing mobile communication network.

In the foregoing first aspect, a preferable mode is one that
wherein is provided with a communication restricting switch for
determining, by switchover, whether to perform the communication
restriction so that if a layer-3 wireless channel establishment
requesting message actually used in the existing mobile

communication network is received from the mobile terminal when
the communication restricting switch is ON, a layer-3 wireless

channel rejecting message actually used in the existing mobile
communication network is transmitted to the mobile terminal, to




Al so, a preferable node is one that wherein is

provided with a communication restricting switch for

determ ning, by swi tchover, whether to performthe

conmuni cation restriction so that if a |ayer-3

wi rel ess channel establishnment requesting nessage

actually used in the existing nobile comunication

network is received fromthe nobile term nal when the

communi cation restricting spitch is OFF and, after

that, the communication restricting swtch is turned

ON, a layer-3 wireless channel disconnecting nessage
PeREPLAl Fhe ugerminicatleni s s hylabboh eon coneunclal € oherminal .

net v |

perfo%%not%eﬁﬁ%l%%%gﬁog% %%s gltll on %{#&Rﬂ%@g&]v&ded with
a CP@Wﬂ&atwnsbestarm@fm abhéchtﬁte: dstenrinbay, Weseitichover,

j r e dentify service t
wheEncd to Ber £ORN GHE Yo SEM O BEEVEESI IR %50, that ir a
lamrp&cmrmss;:ﬂmmabl Vi ﬁetbbiiﬁéhﬁt&ntt hgeba¥8tifyg message

ess_channel.  estapl i shnent. requesti ng, nessage
ac%%ﬂ%e‘bs#omtm ® bt R ARkt e GO ¢4 Bra Retwerk is
red:@iy‘ﬁid Frunl ekhas wheime! ﬁe‘%}nﬁ.‘i{dlngwﬁ%isaﬁﬁet océﬂﬁmlcatlon

r% il e term nal usi ng at | east one of the circult
TeAL AN S EFR e18nAFF hangacREters Whedhi rtgl%ammlcatlon

ref St ShLEaR| €sMdenkedy WIE tgaiapg?tgi Qi 1feled N annel
configured to 1dentify service type oF Mat |
diggannagting omeséﬁ%uﬂcmlﬂwhlmgla@enw cehor epzaslte.ng mobile

o Rt IR I8 Trd a0 REEREMOPEE Baprina, vo

perrﬁq;m tihe mﬂuuﬂmatcmmm:alresamictmdﬂ a5 e wWdbilay eferntinal .
nessage to,the nobile

S cha ne onne
ter %l% JT’FQ% fo‘{lﬁet BEcUPer&dy & n@.lrther

co:ﬁ“é.rg\um amd ﬂdﬁ:ﬁi@#@ervﬁ\&é Q:'S}'pf& ISROHTGER L o i%dl%atlve of
Ip eferabl e node is one that wherein is configured
clrcult switching service or packet switching service based on

the layer-3 wireless channel establishment requesting message
received from the mobile terminal, and to transmit the layer-
3 wireless channel rejecting message to the mobile terminal using
at least one of the circuit switching service and the packet
switching service.

Also, a preferable mode is one that wherein is further
configured to identify service type information indicative of
circuit switching service or packet switching service based on
the layer-3 wireless channel establishment requesting message
received from the mobile terminal, and to transmit the layer-—
3 wireless channel disconnecting message to the mobile terminal
using at least one of the circuit switching service and the packet
switching service.

Also, a preferable mode is one that wherein is configured




to performthe conmunication restriction only when a
nmovi ng speed of the vehicle has exceeded a
predet erm ned speed threshold value, when nmounted in
the vehicle. According to a second aspect of the
present invention, there 1is provided a conmunication
restricting nethod used in a nobile termna

comuni cation restricting device for performng
conmuni cation restriction onga call-in or call-out
occurring between a nobile ?ern1nal which is

Wi rel ess-connected to an existing connunication
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restricting message, which is actually used in said existing

mobile communication network, for informing the mobile terminal

of pexforming the communication restriction on a layer-3 of the
Open Systems Interconnection protocol, if the call-in or call-out

has occurred.
In the foregoing second aspect, a preferable mode is one

that wherein further includes: using & communication restricting
switch for determining, by switchover, whether to perform the
communication restriction so that if a layer-3 wireless channel
establishment requesting message actually used in the existing
mobile communication network is received from the mobile terminal
when the communication restricting switch is ON, a layer-3

wireless channel rejecting message actually used in the existing




9 nobile conmunication network is transmtted to the
nmobile termnal, to performthe comunication
restriction on the nobile termnal. Also, a
preferable node is one that wherein further includes
the step of: using a comunication restricting switch
for determ ning, by switchover, whether to perform
the conmunication restriction so that if a |layer-3
wi rel ess channel establishnegt requesting nmessage
actually used in the existing nobile Comunication
network is received fromthe nobile term nal when the
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Also, apreferable mode is one that wherein further includes

the step of: identifying service type information indicative of
circuit switching service or packet switching service based on
the layer-3 wireless channel establishment requesting message
received from the mobile terminal, and transmits the layer-3
wireless channel rejecting message to the mobile terminal using
at least cne of the circuit switching service and the packet
switching service,

Also, apreferable mode is one that wherein further includes
the step of: ldentifying service type information indicative of
circuit switching service or packet switching service based on
the layer-3 wireless channel establishment recquesting message
received from the mobile terminal, and transmits the layer-3
wireless channel disconnecting message to the mobile terminal




wi rel ess channel disconnecting nessage to the nobile
termnal 10 using at |east one of the circuit
switching service and the packet sw tching service.
Al so, a preferable node is one that wherein further
includes the step of; perform ng the conmunication
restriction only when a noving speed of the vehicle
has exceeded a predeterm ned speed threshold val ue,
and when the nobile term nal, comuni cati on
restricting device is nountéd in the vehicle.
According to a third aspect of the present invention,
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network if the mobile terminal is within a moving vehicle or within
a specified location, the method including:

checking whether the call-in or call-out has occurred
between the mobile terminal and the existing mobile communication
network; and
| transmitting to the mobile terminal a communication
restricting message, which is actually used in said existing
mobile communication network, for informing the mobile terminal
of performing the communication restriction on a layer-3 of the
Cpen Systems Interconnection protocol, L1f the call-in or call-out
has occurred.

In the foregoing third aspect, a preferable mode is one that
wherein further includes: the method furthexr including the step

of: using a communication restricting switch for determining, by




wherein further includes: the nmethod further including
the step of: using a communication restricting swtch
for determ ning, by 11 swi tchover, whether to perform
the communication restriction so that if a |ayer-3

wi rel ess channel establishnent requesting nessage
actually used in the existing nobile comunication
network is received fromthe nobile term nal when the
conmuni cation restricting switch is ON, a |layer-3
wirel ess channel rejecting Hessage actually used in

the existing nobile comunication network is
erfor
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rejecting
restricting switch is OFF and, after that, the communication

restricting switch is turned ON, a layer-3 wireless channel
disconnecting message actually used in the existing mobile

- communication network is transmitted to the mobile terminal, to

perform communication restriction on the mobile terminal.

Also, a preferable mode is one that wherein further
includes: causing & computer to execute identifying service type
information indicative of circuit switching sexvice or packet
switching service based on the layer-3 wireless channel
establishment requesting message received from the mobile
terminal, and transmitting the layer-3 wireless channel rejecting
message to the mobile terminal using at least one of the circuit
switching service and the packet switching service.

Also, a preferable mode is one that wherein Ffurther




message to the nobile term nal using at |east one of
the circuit switching service and the packet
switching service. Also, a preferable node is one that
wherein further 12 includes: causing a conputer to
execute further identifying service type inf ormation
indicative of circuit switching service or packet
switching Service based on the |layer-3 wirel ess
channel establishnment requesting nessage received
fromthe nobile termnal, transmtting the

| ayer-3 wirel ess channel disconnecting nessage to the
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havi.ng to detect or nnnltor.p03|t|onaf i nformation o
COmmi 4yt restricting device identifies a service type
(circuit switching service or packet switching service) based on
a2 received layer-3 wireless channel establishment regquesting
message, so that it is possible to perform communication
restriction on at least one of the service types (for example,
circuit switching service). Further, when mounted in a vehicle
(for example, an automobile), the mobile terminal comunication
restricting device can perform communication restriction on the
mobile terminal without an existing mobile communication network
having to detect or monitor positional information of the mobile
terminal or the wvehicle. Furthermore, the mobile terminal
communication restricting device performs communication
restriction on themobile terminal if a moving speed of the vehicle

1s detected o have exceeded a predetermined speed threshold value,




term nal or the vehicle. Furthernore, the nobile

termnal conmmunication restricting device perforns

conmuni cation restriction on the nobile termnal if a

novi ng speed of the vehicle is detected to have

exceeded a predeterm ned speed threshold value, 13 so

that when the vehicle nounted with the conmunicati on

restricting device is at a halt, it is possible to

prevent conmuni cation restri§t|on from bei ng

performed on the nmobile term nal. BRI EF DESCRI PTI ON

OF THE DRAW NGS The above and ot her objects,
soadtdaart agémn anthef eabHio3eOfmolCedr GPH tReCNEbARunication
remt ge nor e 3ﬁ¥$rent fromthe following description

FARTLRT S8V Bt B 9 taccbipafy iRRFsdidw e, prevent

comnunieabiofi gestristdofl 3EbAMEAHS W AG-MH on the mobile

enyironment in which a nobile term®na connunlca I on
teraipaicting device according to an enbodi nent of the

present invention is used; Fig. 2 is a diagramfor

showi ng a conflguratlon of an CSI protocol accordi ng

t the sane erBRUNRRECRE R OR PHH| DRAWHNGgYr am f or

showi ng an electric configuration of a communi cati on

restricting device of Fig. 1; and Fig. 4 is an

eXMw%&ndnovéhﬂ%p%&mhrOBbﬁaeEe QaéaﬁEapBS (and features of

communi catlion restrictl ng deVI accor
the rﬂfcﬁﬁ%tanWQrEwlﬂESCRI RoroNappaTeEt PREE:EFBE@ following

SFE!M I\@]\IE f ut th
i hvention: ?mkgﬁs%% %%33 glrc |tg'§glr ‘x#‘? L]:I(}:ﬁ'] gpcgggé?‘f’ggg i fpwings,
in wviiahuss enbodinentS\Mtr1 reference to the

| e term nal ;,communi cation

accqupanyi ng d $ ? A mob
restrlc né t@gram for showing an environment in which a

mobile termnal communication restricting device according to an

embodiment of the present invention is used;

Fig. 2 is a diagram for showing a copfiguration of an OSI
protocol according t the same embodiment:

Fig. 3 is a block diagram for showing an electric
configuration of a communication restricting device of Fig. 1;

and )
Fig. 4 is an explanatory flowchart of operations of the

communication restricting device according t the same embodiment.

Best mode of carrying out the present invention will be
described in further detail using various embodiments with
reference to the accompanying drawings.

a mgbile terminal communication restricting device is
provided which, when a call-in or call=-out has occurred between




provi ded which, when a call-in or call-out has
occurred between 14 a nobile termnal and an existing
nobi | e communi cati on network, transmts to the nobile
term nal a conmmunication restricting nessage for
informng the nobile term nal of performng

comruni cation restriction on layer 3 of an OSI (QOpen
Systens I nterconnection) protocol, which is actually
used in the existing nobileg comunication network.
Enbodi ment Figure 1 is a diagramfor show ng an
environnment in which a nobile term nal comuni cation

A maisilte didwmgimel ixeel a6 COfIfihd dotAn £ eoadhMRMa tabnt Retwork,

esent iLnvention.i,s used. The nobile term nal o
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ex%gi)l e, Lnsi de of an autompbile, a train, a novi
COMRAERtIan Reshriationr o LaKey i3n othiath @8k OPpen Systems
InP@btbené St TbAR e X . Eh 1sC i ereSesxi sti

I nappropri at e? pgas sﬁg\%ﬁ in %‘é’s %&%"gi%?{eg%%}\gi)tshe existing
molyd } &y sPBERAE R Bton Ot BRer which a wirel ess base

station 3 has jurisdiction. The wirel ess base station

3 is cable- connected to an existing nobile

communi cati on network - based on an OS|
(Open Systens | nterconnection) protocol. The existing
nobil e term nal network NWis nmade up of a plurality

(onlgy. one . i s _shown for sinplification) of the
wi r SHEIED AsdSsh AT AN Fomghevwipl B8 eBWhuanBaREoln which

& mOBAN &0t e Sk dthk Oy orffrt 1t 54 iy cat i .
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accprddags ot the poysend ambelitmichanpdlaced in an area A (for
example, inside of an automobile, a train, a movie theater, a
hospital, or a 1ike) inwhich use of amobile terminal (for example,
cellular phone 2) is inappropriate, as shown in Fig, 1. The area
3 is within & limited zone C over which a wireless base station
3 has jurisdiction. The wireless base station 3 is cable-
connected to an existing mobile communication network NW that is
based on an OSI (Open Systems Interconnection) protocol. The
existingmobile terminal network NW is made up of a plurality (only
- one is shown for simplification) of the wireless base stations
3 and a mobile communication control station, an in-sphere mobile
communication switching center, a barrier mobile communication
switching center, and an ordinary telephone circuit, which are
not shown.
When a call-in or call-out has occurred on the cellular
phone 2, the cellular phone 2 transmits a layer-3 wireless channel




15 establishnent requesting nmessage based on the CSI
protocol to the wreless base station 3, which
nessage is received by the nobile termna

comuni cation restricting device 1, if this nmessage
has been transmtted when the call-in or call-out had
occurred on this cellular phone 2 in the area A Wen
havi ng received the |ayer-3 wreless channe
establ i shnment requesting ne ge, the nobile termna
communi cation restricting devVice 1 transmts to the
cel lular phone 2 an OSl-protocol |ayer-3 wireless
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The OSI protocol is used to realize high degree functions
by connecting, by communication, facilities in a system to those
in another system so that they may work in cooperation with each
othexr.
As shown in Fig. 2, the 0SI protocol is made up of layers
Ly 2y ««.y 7, layers 1-4 of which are referred to as lower layers
~and layers 5-7 of which are referred to as higher layers. The
lower layers handle a transmission function of directly sending
data to a party on the other end ¢f the phone connection and the
higher layers handle a function related to communication
processing. A wireless interface of a mobile communication
network such as a personal digital cellular (PDC) system or a

wideband code division multiple access (WCDMA) system is made up




wi deband code division multiple access (WCDVA) system
is made up 16 of layers 1-3 out of the | ower |ayers.
Layer 1 (physical layer), is used to directly Contro
a comunication |line made of a physical nedi um
perfornms nodul ati on and spreadi ng, error detection,
synchroni zati on between frequencies and tine, or a
like in a nobile comunication network. Layer 2 (data
link layer), is used to contyg@l data transm ssion
bet ween stations directly connected to each ot her
physically, perforns nessage assenbly and
ofdilsgerenidt$, ovkr of therﬁohéﬂnlagersa like in the
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Layphe? t e 1d@ddlaverpr obs dezed dio aohtretli dataotabssmbssion

be@wgéﬁfﬂﬁef Q%i‘f@@tl%@oﬁféé@é&éﬁ? Lc?%&g §t§l ﬁ_’?hgglcally,
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on.error _occurrence. Layer

re-transm ssio
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CORfRU bedTeen-+k§st ens t hat exchange data with each
O s SRS T8 B 0 L08R 0816, cogppna s e
t@ebewﬁegevamguﬁommmkﬁ deefadymdtriansfef a line to be
useﬁ:{. ”&ltl Srov:.des for a function to¢ absorb a difference between
the networks. Layer 5 (session layer) decides a transmission
right that determines which one of parties would send data in the
case of half-duplex transmission. Further, it conducts such
control as to define a synchronization point agreed by a
tranamigsion side for the purpose of re-transmission upon error
occurrence, Layer © (presentation layer) controls a data
representation format in the case of possible disagreement of
character codes, a screen control method, and numeric data between
systems that exchange data with each other and also performs data
encryption, data compression, or a like. Layer 7 (application
layer) provides for service jobs such as file transfer, e-malls,
and databases but does mot restrict communication.

Figure 3 is a block diagram for showing an electrical




and dat abases but does not restrict communication.
Figure 3 is a block diagramfor showi ng an el ectrica
17 configuration of the nobile term nal conmunication
restricting device 1 as shown in Fig. 1. As shown in
Fig. 3, the nobile term nal communication restricting
device 1 is nmade up of an antenna 11, a wreless :
transmitting /receiving section 12, a signa
processing section 13, a common control section 14, a
storage section 15, a speed detecting section 16, a
speed detecting device 17, and a conmmunication
copgsgrieting 9ﬁﬁ¢hﬂ1muhllﬁhEeamhmmﬂacbﬁmh&l@%&doborestrlctlng

debiagsq L ceLv adj o waves transferred between
t he cel ﬁlgg°%ﬁhg%egbg "the wirel ess base station 3.
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LN Gtio erfornB error
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de up of, for exanple, a central processing u
trﬂggmm RSt %ﬂﬁﬂﬂ%, anp lcdrite ol skegmal opower of the modulated

transmitting signal, and transmits the amplified transmitting
signal to the antenna 11, and also amplifies power of a signal
received through the antenna 11, demodulates the received signal,
and transmits the demodulated received signal to the signal
processing section 13. The signal processing section 13 performs
error correcting ceding, framing, or a like on the transmitting
signal, and also performs inverse spread modulation,
synchronization, error-correction decoding, data multiplexing/
separation, or & like on the received signal.

The common control section 14 is made up of, for example,
& central processing unit (CPU) {(not shown), to control each of
components making up mobile terminal communication restricting

device 1 by using its function to control call processing,
function to control a bus in the mobile terminal communication




conmponents meki ng up nobile term nal comruni cation
restricting device 1 by using its function to contro
call processing, function to control a bus in the
nobil e term nal comunication is restricting device 11
function to control nonitoring, function to confirma
state of the comrunication restricting switch 18 (for
exanpl e, comuni cation restricting state counter, not
shown) , or a like. The st ge section 15 is made up

of, for exanple, a read onlVy nenory (ROM (not shown),
to store a comunication restricting programrequired
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speed from the %peed detecting device 17 mounted in, for example,
an automobile or vehicle. The communication restricting switch

18 is used to determine, by switchover, whether to perform
communication restriction on the cellular phone 2.

The mobile terminal communication restricting device 1,
when having received a layer-3 wireless channel establishment
requesting message from the cellular phone 2 used in the existing
mobile communication network NW when the communication
restricting switch 18 is in the ON state, transmits a layer-3
wireless channel rejecting message used in the existing mobile
communication network NW, to the ¢ellular phone 2. Further, the
mobile terminal communication restricting device 1 receives a
layer-3 wireless channel establishment requesting message used
in the existing mobile communication network NW from the cellular




conmuni cation network NW to the cellul ar phone 2.
Further, the nobile term nal comuni cation
restricting device 1 receives a l|ayer-3 wreless
channel establishnment requesting nessage used in the
exi sting nobil e conmuni cati on network NWf romthe
cellular 19 phone 2 when the conmmunication restricting
switch 18 is in the OFF state and then, when the
conmuni cation restricting swiggch 1$ is turned ON,
transmts a | ayer-3 wrel ess channel disconnecting
nmessage used in the existing nobile comunication
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the cellular phone 2, and transmits a layer-3 wireless channel
disconnecting message to the cellular phone 2 using at least one
of the circuit switching service and the packet switching service.
Further, the mobile terminal communication restricting device 1
performs communication restriction only when a moving speed of
a vehicle (for example, the automobile) mounted with the mobile
terminal communication restricting device 1 exceeds a
predetermined speed threshold value.

Figure 4 is an explanatory flowchart of operations of the
mobile terminal communication restricting device 1.

The following will describe contents of processing
performed by a communication restricting method employed in a
mobile terminal communication restricting device of the present




Figure 4 is an explanatory flowchart of operations of
the nobile term nal communication restricting device
1. The following will describe contents of processing
performed by a communication restricting nethod
enployed in a nobile term nal comuni cation
restricting device of the present 20 enbodi nent, with
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protocol is applied to a personal digital cellular (PDC) system,
synchronization with the wireless downlink is established between
the mobile terminal communication restricting device 1 and the
wireless base station 3 connected to a PDC mobile communication
network by common access channel frame synchronization or a like.
If it is applied to a wideband CDMA (WCDMA) system, on the other
hand, wireless downlink synchronization is established between
the mobile terminal communication restricting device 1 and the
wireless base station 3 connected to a WCDMA mobile communication
network by cell search, slot synchronization, frame
synchronization, scramble code recognition, common control |
physical channel synchronization, or a like. The wireless
downlink synchronization is established not only with the
wireless base station 3 but also with all the wireless base




Wi rel ess base station 3 connected to a WCDVA nobi |l e
communi cation network by cell search, Slot

synchroni zation, frame synchronization, scranble code
recognition, common control physical channel

synchroni zation, or a like. The wireless downlink
synchroni zation is established not only with the

wirel ess base station 3 but also with all the wireless
base 21 stations 3 (only ong, s shown in Fig. 1) from
which the nobile termnal conmunication restricting
device 1 receives information. For exanple, if the
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information, a transport channel state, or a like that are
required to transmit and receive messages on the layer-3 wireless
channel. The mobile terminal communication restricting device
1 receives systemnotifying information used between the existing
mobile communication network NW and the cellular phone 2. For
example, if a communication restriction is applied to the PDC
system, the mobile terminal communication restricting device 1
receives system notifying information on notification channels
(BCCH; broadCast CHannel, or a like), from the PDC mobile
communication network. If it is applied to the WCDMA system, on
the other hand, the mobile terminal communication restricting
device 1 receives systemnotifying information on primary common
control physical channels (P-CCPCH, primary common c¢ontrol




system the nobile term nal communication restricting
device 1 receives systemnotifying information on
notification channels (BCCH, broadcast CHannel, or a
like), fromthe PDC nobile comunication network. If
it is applied to the WCDVA system on the other hand,
the nobile term nal comrunication restricting device
1 receives systen1notifying i nformati on on primry
common control physi cal %%nels (P-CCPCH, primary
common control 22 physi cal annel, or a like) from

t he WCDMVA nobi | e communi cati on netmork This system
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traaesmiailey FeokornRd cellular phone 2 to the existing mobile
communication network NW, the mobile terminal communication
restricting device 1 needs to establish synchronization with a
wireleas uplink of the existing mobile communication network NW.
As a method of establishing synchronization with this wireless
uplink, the same method is applied as a procedure for establishing
synchronization with the wireless uplink actually performed
between the cellular phone 2 and the wireless base station 3
connected to the existing mobile communication network NW. For
example, when a communication protocol is applied to the PDC
system, synchronization with the wireless uplink is established
between the mobile terminal ¢communication restricting device 1
and a PDC mobile terminal (for example, the cellular phona 2) when
the mobile terminal communication restricting device 1 receives
a synchronization burst signal from the PDC mobils terminal. If




between the cellul ar phone 2 and the w rel ess base
station 3 connected to the existing nobile
comuni cation network NW For exanple, when a
comuni cation protocol is applied to the PDC system
synchroni zation with the wireless uplink is
established between the nobile term nal comrunication
restricting device 1 and a PDC nobile term nal (for
exanpl e, the cellular phone 2) when the nobile
term nal conmunication restra%ti ng device 1 receives
a synchroni zation burst signal fromthe PDC nobile
irte 2 t a d ste
¢ %@O[ﬂ%% :Ihand?&cJ stﬁ%hrggbggtl%ﬁsﬁrﬁh tHe ﬁﬂel && ¢ hand,
SYBEFFﬁRlFétEQBaﬂTﬂsWé‘m peredens mﬂsfen.mbhld @sthailyliisdled between

d
e L ER BN S v SRR 2pa 2 v

molhbe teeninabi I(Eotemm@uecomnldéatmﬂra dne€t2NOwhen the
moBEYé Cladmi BLET ¥Sfm@ni PLE
terminal. The w rel ejés up JEeg'sync ro%l Za |o‘%m?51:8‘:“?""“VES a

Preailbt | Sram boe rﬁfﬁmﬂamommetemmm phiomewifebess uplink

syﬁ’éﬁ@ox‘mﬁ *he e r"ateélé?% 1'%?%;@%8% %lof%ﬁu%ﬂmeltgfepegmlar phone

2 hM"-‘r éﬂ@@swchlarm]el st bl ds pilenie s 2e(HIEEy i dige RS $AGWN in Fig.
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restrictl ng device 1 has received the system
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3 wireless channel establishment requesting message to be
transmitted from the cellulax phone 2 to the wireless base statioen
3. When a call-in or call-out has occurred on the cellular phone
-2, the cellular phone 2 transmits a layer-3 wireless channel
establishment requesting message to the existing mnobile
communication network NW. If the call-in or call-out has occurred
in the area A, the mobile terminal communication restricting
device 1 receives the layer-3 wireless channel establishment
requesting message through the wireless uplink synchronization
established at the above step F3, to acquire information such as
a type of service (circuit switching service/packet switching
service), a type of the mobile terminal, and a type of the message
from this message. As the layer-3wireless channel establishment




establ i shment requesting nessage to the existing
nmobil e comunication network NW |f the call-in or
call-out has occurred in the area A, the nobile

term nal comunication restricting device 1 receives
the layer-3 wirel ess channel establishnent requesting
nmessage through the wirel ess uplink synchronization
established at the above step F3, to acquire

i nformati on such as a type of service (circuit
swi t chi ng service/ packet swi4 hing service) , a type
of the nobile termnal, and a type of the nessage
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control) message], inwhich all of these messages are multiplexed.

Further, if the communication protocol is applied to a WCDMA
system, on the other hand, the mobile terminal communication
restricting device 1 receives from a WCDMA mobile terminal a
“radio resource control (RRC) connection request” (connection
request) message containing information such as a service type
and a mobile terminal type.

(5) Confirmation of communication restricting state
(ON/OFF state) for each service type (circuit switching service
or packet switching service) (step F5):

The mobile terminal communication restricting device 1
confirmspredeterminmdcommunicationrestrictingstatesforeach
service type, that is, a communication restricting state (ON/OFF




restricting device 1 receives froma WDMA nobil e
termnal a "radio resource control (RRC) connection
request” (connection request) nessage contai ning
i nformati on such as a service type and a nobile
termnal type. (5) Confirmation of comunication
restricting state (ONV OFF state) for each service
type (circuit switching service or packet switching
service) (step F5): The nobi]e term nal comuni cation
restricting device i confi s predet er m ned
comruni cation restricting states for each service
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back ground service and streaming service. It is possible tomake
settings on whether to perform communication restriction on these
classified service types.

(6) Confirmation of communication restricting state
(ON/OFF) based on speed threshold value (step F6):

The mobile terminal communication restricting device 1
confirms a communication restricting state (ON/OFF state) based
on a speed threshold value. The mobile terminal communication
restricting device 1 acquires a speed of an automobile or a train
mounted with the mobile terminal communication restricting device
1 by using the speed detecting section 16 connected to the speed
detecting device 17 of Fig. 3 that is equipped to the automobile
or the train. If the speedis inexcess of apreset speed threshold




classified service types. (6) Confirmation of

comruni cation restricting state (OV OFF) based on

speed threshold value (step F6): The nobile term na
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switching service or packet switching service) and a mobile
terminal type acquired when it has received the layer-3 wireless
channel establishment reguesting message at the above step F4,
the mobile terminal communication restricting device 1 transmits
to the cellular phone 2 a layer-3 wireless channel rejecting
nessage actually used in the existing nobile communication
network NW., The layer-3 wireless channel rejecting message is
specifically transmitted by the mobile terminal communication
restricting device 1 to the cellular phone 2 based on the wireless
downlink synchreonization established at the above step Fl. As
this layer-3 wireless channel rejecting message, the same message
is applied as in a layer-3 wireless channel rejecting message used
in the existing mobile communication network NW.

For example, 1f the communication protocol is applied to




channel establishnment requesting nessage at the above
step F4, the nobile term nal conmunication
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2 a layer-3 wireless channel rejecting nessage
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(7-2) In the case where the communication restricting state
has been OFF upon reception of the layer-3 wireless channel
establishment requesting message and, after that, is turned ON;

When the communication restricting state is OFF, the mobile
terminal communication restzicting device 1 holds the information
such as a service type (circuit switching service or packet
switching service) and 2 mobile terminal type acquired when it
has received the layer-3 wireless channel establishment
requesting message at the above step F4. After that, the layer-3
wireless channel is established, so that when the communication
restricting state is turned ON during calling, the mobile terminal

-communication restricting device 1 transmits to the cellular




restricting swwtch 18. (7-2) In the case where the
comruni cation restricting state has been OFF upon
reception of the layer-3 wireless channe

establ i shnment requesting nessage and, after that, is
turned ON; when the comrunication restricting state is
OFF, the nobile termnal conmunication restricting
device 1 holds the information such as a service type
(circuit swtching service qr packet swtching
service) and a nobile terni & type acquired. when it
has received the |ayer-3 wireless channe
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applied to a WCDMA system, on the other hand, the mobile terminal
communication restricting device 1 transmits, for example, an
“active set update” (settings update) message, a “radio resource
control (RRC) connection release” (connection release) message,

or a like to a WCDMA mobile terminal, to perform communication
restriction. That the communication restricting state is OFF

uwpon reception of the layer-3 wireless channel establishment
requesting message is decided on the basis of the value (=l) of
the communication restricting counter.

If the layer-3 wireless channel rejecting message is
transmitted at step F7 (7-1), the value of the communication
restricting state counter is reset to “0”. TIf the layer-3
wireless channel disconnecting message is transmitted at step F7
{7-2), the held information such as & service type (circuit




applied to a WCDVA system on the other hand, the
nobil e term nal comunication restricting device 1
transmts, for exanple, an "active set update”
(settings update) nessage, a "radio resource contro
(RRC) connection release"” (connection rel ease)

nmessage, or a like to a WCDVA nobile termnal, to
perform comuni cation restriction. That the

conmuni cation restricting s%ﬁ}e is OFF upon reception
of the layer-3 wreless chaniel establishnment
requesting nessage i s decided on the basis of the
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exa}ngite,cgzmﬂli agkgp.ching service). Further, when mounted in
a vehicle (for example, the automobile), the mobile terminal
communication rxestricting device 1 performs communication
- restriction on the cellular phone 2 without the existing mobile
communication network NW having to detect or monitor positional
information of the cellular phone 2 or the automcbile.
Furthermore, the meobile terminal communication restricting
device 1 performs communication restriction on the cellular phone
2 if a moving speed of the vehicle is detected by the speed
detecting section 16 to have exceeded a predetermined speed
threshold value, so0 that when the vehicle mounted with the mobile

terminal communication restricting device 1 is at a halt, |
communication restriction is prevented from being performed on
the cellular phone 2.




restriction is perforned on at | east one of the

service types (for exanple, circuit swtching

service). Further, when nounted in a vehicle (for

exanpl e, the autonobile), the nobile term nal

conmuni cation restricting device 1 perforns

communi cation restriction on the cellular phone 2

wi t hout the existing nobile comunication network NW

having to detect or nonitorsgositional information of

the cellular phone 2 or the autonobile. Furthernore,

the nobile term nal comrunication restricting device
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communication restricting device 1 is placed in, for example, a

movie theater or a hospital other than a vehicle. Further, in
this case, the speed threshold value may be set to Okm/h.

If the mobile terminal communication restricting device 1
is equipped with timekeeping means (timer), the mobile terminal
communication restricting device 1 can be used for commmnication
_restriction in, for example, a school by setting a time zone during

- which communication restriction is performed.




pl ace of the single cellular phone 2. Further, the
speed detecting section 16 nmay be omtted if the
nobil e termnal comunication restricting device 1 is
pl aced in, for exanple, a novie theater or a hospital
other than a vehicle. Further, in this case, the
speed threshold value may be set to Okmih. If the
nobil e term nal comunication restricting device 1 is
equi pped with tinekeeping ns (timer), the nobile
termnal comunication res cting device 1 can be
used for communication restriction in, for exanple, a
WhSEhD®| chyigeliting a time zone during which
communi cation restriction is performed. 31 Wat, J-%
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said existing mobile communication network.

2. The mobile terminal communication restricting device
according to claim 1, provided with a communication restricting
switch for determining, by switchover, whether to perform the

communication restriction so that if a layer-3 wireless channel

establishment requesting message actually used in said existing
mobile communication network is received from said mobile
terminal when said communication restricting switch is ON, a
layer-3 wireless channel rejecting message actually used in said
existing mobile communication network is tra'nsmitted to said
mobile terminal, to perform the communication restriction on said

meobile terminal.




conmuni cation restriction so that if a |ayer-3

W rel ess channel establishnent requesting nessage
actually used in said existing nobile comrunication
network is received fromsaid nobile termnal when
said communi cation restricting switch is ON, a

| ayer-3 wirel ess channel rejecting nessage actually
used in said existing nobile comunication network is

transmtted to said nobile l'zerm'nal, to performthe
comuni cation restriction oﬁ said nobile termnal. 32
3. The nobile term nal conmunication restricting
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channel establishnment requesting nessage received

fromsaid nobile termnal, and to transmt the
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information indicative of circuit switching service or packet
switching service based on the layer~-3 wireless channel
establishment requesting message received from said mobile
terminal, and to transmit the layer-3 wireless channel rejecting
message to said mobile terminal using at least one of said circuit

switching service and said packet switching service.

5. The mobile terminal communication restricting device
according £o ¢laim 3, further configured to identify service type

information indicative of circuit switching service or packet
switching sexvice based on the layer-3. wireless channel

establishment requesting message received from said mobile
terminal, and to transmit the layer-3 wireless channel

disconnecting message to said mobile terminal using at least one




5. The nobile term nal conmunication restricting
device according to claim3, further configured to
identify service type information indicative of
circuit switching service or packet swtching service
based on the layer-3. wreless channel establishnent
requesting nessage received fromsaid nobile
termnal, and to transmt the layer-3 wreless channe
di sconnecting nessage to saigg nobile term nal using at
| east one 33 of said circuit sw tching service and
sai d packet switching service. 6. The nobile term na
Ofcﬁﬁwdnﬂaacmam ressitirdltition gs sheyd €2 angcebdidn®dcked asWitehing
? onfigured to performthe communication
res fiction only when a noving speed of the vehicle
has exceeded a predeterm ned speed threshold val ue,
when nounted in the vehicle. 7. A comunication
6. restFiect magiiret hostrrseal | woammbidae i crer PeBekicting device
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veHiniler.,connecti on protocol, and said existing nobile
conmuni cation network if said nobile terminal is
within a noving vehicle or wthin a specified

| ocation, the nethod conpr,isi.n checki ng whether the
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at is based on an Open Systems
Interconnection protocol, and said existing mobile communication
network if said mobile terminal is within a moving vehicle or
within a specified location, the method comprising:

checking whether the call-in or call-out has occurred
between said mobile terminal and said existing mobile
communication netwoxrk:; and

transmitting to said mobile terminal a communication
restricting message, which is actually used in said existing
mobile communication network, for informing said moblle terminal
of performing the communication restriction on a layer-3 of the
Open Systems Interconnection protocol, if the call-in or call-out

has occurred,

8. The communl.cation restricting method according to claim 7,
further comprising the step of: using a communication restricting




of perform ng the communication restriction on a
| ayer-3 of the Open Systens |nterconnection protocol,
if the call-in or call-out has occurred. 8. The
conmuni cation restricting nmethod according to claim?7,
further Conprising the step of: using a comuni cation
restricting 34 switch for determning, by swtchover
whet her to performthe conmunication restriction so
that if a layer-3 wireless gdmnnel establishnent
requesti ng nessage actually used in said existing
nobj | e conmmuni cati on network is received from said
Swﬁﬁﬁhlgortﬁ?hﬁﬁ%LH%nﬁn bzlaW@bﬂhumeratwhethesttbcpemgorm the
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nobile term nal when said comunication restricting
swtch is OFF and, after that, said comrunication

reshhlctl SMAtCh is turned ON a layer-3 wrel ess
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estppddshment requesting message actually used in said existing
~mobile communication network is received from said mobile
terminal when said communication restricting switch is OPFF and,
‘after that, said communication restricting switch is turned ON,
a layer-3 wireless channel disconnecting message actually used
in said existing mobile communication network is transmitted to
sald mobile terminal, to perform the communication restriction

on said mobile terminal,

10.  The communication restricting method according to claim 8,
further comprising the step of: identifying service type
information indicative of circuit switching service or packet
switching service based on the Jlayer-3 wireless channel
establishment requesting message received from said mobile

terminal,andtransmittingthelayer—Bwirelesschannelrejecting




informati on indicative of circuit swtching service or
packet sw tching service based on the |ayer-3
wi rel ess channel establishnment requesting nessage
received fromsaid nmobile termnal, and transmtting
the layer-3 wireless channel rejecting 35 nessage to
said nobile termnal using at |east one of said
circuit switching service and said packet sw tching
service. 11. The communi catiff restricting method
according to claim9, further conprising the step of.
identifying service type information indicative of
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channel di sconnecting nessage to said nobile term nal
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semwqaaini cation restriction on a call-in or call-out
occurring between a nobile termnal, which is
W rel ess-connected to an existing conmuni cation

net rk_that i,s based on an st ens
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furmmmmcﬁ@HMng the step of: performing the communication
restriction only when a moving speed of the vehicle has exceeded
a predetermined speed threshold value, and when said mobile
terminal communication restricting device is mounted in the

vehicle.

13. A communication restricting program for causing a computer
to execute a communication restricting method used in a mobile
terminal communication restricting device for performing
communication restriction on a call-in or call-out occurning
between a mobile terminal, which is wireless—connected to an
existing communication network that is based on an Open Systems
Interconnection protocoel, and said existing mobile communication
network if said mobile terminal is within a moving vehicle or
within a specified location, the method comprising the steps of:




network if said nobile termnal is within a noving

vehicle or within a specified | ocation, the nethod

conprising the steps of; 36 checking whether the

call-in or call-out has occurred between said nobile

term nal and said existing nobile conmunication

network; and transmtting to said nobile termnal a

comuni cation restricting nessage, which is actually

used in said existing nobikg communication network,

for informng said nobile termnal of performng the

comruni cation restriction on a |ayer-3 of the Open

SystahnscRinieer eloatieet | chepradldsdln of thkleelik- imsoroccurred
b cal l -out . has occgrreg. 24. corgguni catjon . .. bil
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restricti n,gc switch for determ ning, by sw tchover, ) ‘
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SWLtcC i s , a layer-3 wireless channel rejecting
Opeia kS Demy e 1 PR PP SAERCR b % RESRShtin OF ball-out
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termnal, to performcomunication restriction on

said nobile termnal. 15. A communication restricting

. program according to c¢claim,13, the nethod further .
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thel R6Lhbat FRHLISNY tPhpzQls 199t BHET ¥ &9 o FOY us WhhCA QX munication
whet her to performthe communication restriction so
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wireless channel establishment requesting message actually used
in said existing mobile communication network is received from
said mobile terminal when said communication restricting switch
is ON, a layer-3 wireless channel rejecting message actually used
in said existing mobile communication network is transmitted to
gaid mobile terminal, to perform communication restriction on

gaid mebile terminal.

15. A communication restricting program according to ¢laim 13,
the method further comprising the step of: using a communication
restricting switch for determining, by switchover, whether to
perform the communication restriction so that if a layer-3
wlreless channel establishment requesting message actually used
in said existing mobile communication network is received from

said mobile terminal when sald communication restricting switch




said nobile term nal when said comuni cation
restricting switch 37 is OFF and, after that, said
comuni cation restricting switch is turned ON, a
| ayer-3 w rel ess channel disconnecting nessage
actually used in said existing nobile comunication
network is transmtted to said nobile termnal, to
perform comuni cation restriction on said nobile
termnal. 16. A communicatigf restricting program
according to claim 14, causing a conputer to execute
identifying service type information indicative of
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resﬂ:&ﬁ_cﬂ:@cﬁl mpls%tlcﬁmdﬂméw&e%@cﬁwaqe 17. A conmmuni cation
restricting program according to claim15, causing a

conputer to execute further identifying service type

- rmation,indicative of cgircuit sw tchi servi ce. or
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terminal, and transmitting the layer-3 wireless channel rejecting
nessage to said moblle terminal using at least one of said circuit
switching service and said packet switching service.

17, A communication restricting program according to ¢laim 15,
causing a computer to execute further identifying service type
information indicative of circuit switching service or packet
switching service based on the layer-3 wireless channel
establishment requesting message received from said mobile
terminal, and transmitting the layer-3 wireless channel
disconnecting message to said mobile terminal using at least one
of said circuit switching service and said packet switching

service.




