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The 'present_inﬁention generally relates to a digital mobile

communication system comprising public cell stations and private

cell stations, and in'particular toa digi_thl mobile terminal and

. a method for making a connection 6f the digital mobile terminal -

to either a public or private éell. station. .
2. Description of the Related Art

Recently, a digital fglephone system known as a personal
haﬁdj phone system (PHS) has been provided with public cell
stations intended for use outdoors in addition to -privatel cell
stations intended for home use. Apublic ceil stationis connected

to an ISDN public 1ix_1e and a private cell station to a subsct,ib’er

line. A mobile telephone teminalz is generally p::ofzided with a

manual mode switch which manually changes thé operation mode of
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1. Field of the invention T

the mobile telephone terminal between a publ-ié mode and a :-privétte- .

mode. When carrying it outdoors, a user sets the manual mode

switch to the position of public mode which allows the mobile

telephone terminal to make a connection to the nearest public cell

station.

When at home, the user sets the manual mode switch 1_;0 -
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1.7 Field of the invention The present invention generally

relates to a digital nobile ‘communi cation system conprising public
cell stations and private cell stations, and in particular to a
digital nobile term nal and a method for making a connection of the

di g-tal nobile term nal to either a public or private cell station.

2. Description of the Related Art _ Recently, a digital tel ephone’

system known Mefe &Qﬂf&?a&f private mode, allow:Lng it to make a connect:.on
| to the pr:.vate cell station.

However, in cases where a public cell station is located
in the vicinity of the user's home, the réspective radio zones
of the private cell station and the public cell station are.

| possibly overlapped, allowing the mobile telephone termj.nél to .
make a connection to both the pubic and the private cell stations.
Since ﬁ charge is different between public and subscriber connect .
services, as of now, the subscriber connect service has a smaller

charge, the user will .set the manual mode switch to the position
of the private mode. In this case, when the ma.nual node sw:l.tch .
is carelessly set to the public mode, the public connect serv:.ce -

will be charged by the amount of connect time to the user’s account

without his/her knowing.

SUMMARY OF THE INVENTION

An object of the present iavention is to érov:i.d_e a digit;al’ -
- mobile terminal and a connection méthod which can avoid a careless
connection of the digital mobile texminal which is located within
the overlapped area of radio zones provided by the private cel 1'-
station installed .in the user's home and the public cell stat:.on-
near the home.
' Another .objeci of the presénf invention is to. p'rb{ride a .

digital mobile terminal and.a connection -mei:hod-' wb.ich. ca_n
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handy phone system (PHS) has been provided with public cell . stations

I ntended for use outdoors in. addition to private cell stations

i ntended for hone use. A public cell station is connected : . to an | SDN
public.line and a private cell station to a subscriber - line. A nobile
t el ephone ternminal is generally provi ded wth a . - manual node switch
whi ch manual |y changes the operat i on node of the nobil e tel ephone

Lorminal DCtYEEdndy Bk g MBEE £ UbiR R By the aFRiEn HEEIF EuLRAL
public rmde Wh' C‘Q: 118% tztﬁra@ebhkfl station or the public cell station with
reliability.

A digital mobile terminal according to the pr;?esent'
invention automatically switches between a public mode and a
privatemodewithgivingonea higher priority. 'Mofé pecificélly,
when in the pubiic mode, the digital mobile terminal is fo;'ced

. into the private mode by off-hook and then starts a‘«predet_etmined _
call:.ng sequence to the private cell stat:.on. If-a. conneétion,
to the private cell stat:l.on fa:Lls, the digital mobJ.le terminal
automatically switches into the public mode and then makes a call .

. to the public cell station. | PERTENE o

According to an aspect of the present J.nventa.on , an
operation mode of the digital mobile terminal:is: degected-.whicl!a
is one of a public mode and a private mode.. frhe'publ-z‘.’-c_ ;ﬁodé_causeé

. thedigitalmobile terminal to operate for connection to the public

- cell station, and the private mode causes the digital méﬁi].e_ |

. terminal to operate for connection to the privateiqell station.
When a calling request occurs due to a user oper.at:i:on-is detected -

-ina state that the digital mobile term:l.nal is in'the public mode, '

; the digital mob:l.le terminal is forced to sw:l.tch. té‘i the private

. mode. Therefore, a .f,irst.?qonnection to the p:ivama:égll -station

; is. reéuested according. to:the private mod.e.'-' If '«Zthé__ first

. connection to the private cell étation fails, the ﬂig‘;tal inobile’ '
terminal switches from the privat.é_ mode 't‘o.' the pub‘l-id .mo_de and -

. then requests a second connection to the _'publ_ic ;é'ell St&t’i"n
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t €l ephone term nal to nake a connection to the nearest public cell

station. Wen at hone, ‘the user sets the nanual node switch'to

-2- the position of private node, allowing it to make a connection.to the
private cell station. However, in cases where a public cell
station is located in the vicinity of the 4iser’ s honme, the respective radio
zones of the prjvate cell station and the public cell station are pOSSI bly"

over | apped fé&&é‘&ﬂﬂg t{p ﬂﬂ@ﬂlﬁ)ﬂi@ We termnal to make a

The first connection to the private cell station may be'
requested according to the private mode wheq a timer is reset for
a predétermined fimer value. If the timer reaches the |
predetermined timer value without receiving a c_onﬁi:ol signal from
the private cell station, the digital mobile terminal is fd_rced
.to switch to the public mode. |

Furthermore, the second connection ﬁo ‘the public cell
station may be requested according to the public mode when the
timer is reset for the predetermined timer value. And the digital
mobile terminal stops calling if the timer reaches the
predetermined timer value without receiving a control signal from

the public cell station.

BILEY VESCRIFLLON O THE DRAWINGS
Fig. 1 is a block diagram showing the fuactional

configuration of a digJ.tal cordless telephone term:.nal according

to an embodiment of the present invention;

Fig. 2 is a schematic diagram showing an operation of the
. digital cordless telephone terminal located in the overlapped -
areas of the radio zones provided by the public cell station and .

. the private cell station; : ) T
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connectron to both the public and private cell stations. Since a charge is
di fferent between public and subscriber connect services, as of now, the
subscri ber connect service has a smaller charge, the user will set the
manual node switch to the position-of the private node. In this case, when
t he -manual node switch is carelessly set t® the public node, the public
connect service will be charged by the amobunt of connect tinme to the user's

ith hi Kk ] . R
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blic b tati whi ch i t ed bl i icati | i
bei ng | ocat cRCBRFAISS tonan SabgAtRRRE: ot the EPasbuk "ThRARFEhaT Canfloct oo
to a subscriber line, being |ocated indoors, said nethod conprising the
steps of: a) detecting, in an operation node of said digita

bile t I nal , al i t ' Ll Al '

result of an operafiihr fyE% 3, ELPWCRAFY shoulyg 8 PARRRS I EEOREBTLHIHA o
de and Iy d i d publi d i ng. sai.d digjtal bi |

Lorm nal to BREAAY PoFaLEARdAieRRdns SarRLRAY VIELERCD InERS pELRRFS Aode

private node causidgggsai d digital nobile termnal to operate for

accor to the embodiment. -

DETAILED DﬂSCR_IPTION OF THE PREFERRED EMBODIMENT

Referring to Fig. 1, a cordless telephone terminal |
.according to the present .inventio_n is mainly conegtised of a RF
(radio freQuency)- syét_em 10, a bascband system 11 and a control
system 12. The RF system 10 is comprised of an antemnna 101, an
antenna switch 102, a RP receiver 103, a RF transmitter 1__04 and .
a freéuency synthesizer 105.'. The antenna _i.'01 is cpnﬁe_cted to the
antenna switch 102 which is in turn connected to the RF receiver
103 and the RF transmitter 104. The RF receiver 103 ‘converts a .
RF received signal into a baseband received sigr’éél and outpufs._ :
it to f.h-e baseband system 11. The RF trans_mittef 104 converts
a baseband transmitting signal received from the baseband _éystem ,
11 into a RF transmitting signal and outputs it ito the antenna
101 fhrough the antenna éwitcb '102. The :ﬁre@enéyf’;-synthesizer _
105 supplies variable reference frequencies to tﬁa‘ RF receiver
103 and the RF transmi_tt_er 104, réépectivély. and changes the

receiving frequency and the tfansmit’tin_g frequencf;ﬁ_. in acco:_:dance
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c_dn_nect:i on to said private base station; b) setting said
digital nobile termnal to a private node when said calling r'equest I-S

det ect ed; c) requesting a first connection to said private base
station accor di ng to said private node; d) aut omati cally
swi+ching said digital nobile ternminal to®said public node when said first
connection to said private base station fails; and e)

requestl ng a can connecti g al lic base stati On accordi ng to
sai d public“ﬁaib SRR Yool sighdl. A

The baseband system 11 is comprised of a demodulator 106,

a channel encoder and decoder (CODEC) 107 including a TDMA/TDD
' control circuit, a modulator 108 ‘and a.speech CODEC 109. The

baseband ;:ecéivéd sign#l is demodulated by the demodulator 106
and then is decoded by the channél CODEC 107 and the speech CODEC'
109 into a received speech sigxial which is reproduced by the
speaker 110. On the other hand, the microphone 111 generates a _
tfansmitting speech signal which is encoded by the ‘speech ¢6DEC :
109 and f.he_ channel CODEC 1_07'. The channel-coded transmitting
signal is modulated by the modulator 108 into the .baseband
transmitting signal which is output to the RF transmitter 104 of
the RF system 10. The channel CODEC 107 ;outputs_ the frequéncy
control signal to the frequency synthesizer 105 and -outputs a.
timing contxol signal to the RF system 10 for transwission and
reception timing control.. o o oy |

The operations of the RF sYs’téﬁ 10 and the {b_asébénd system
11 are controlled by thé_ control system 12. The'. dontrol_ .syst |
12 is comprised of a processor 112, a MemMory 113;--!_a»ﬁode—switch
timer 114, and a -contrbller 115 er a display 116:and a keypad
117. o ‘ =:;~ . : : . _ . ﬂ.*;%f

- The meinofy 113 previously stores pi':i_va-i:e ,‘séttlng data,
public setting-déta, An-identifidation number'(ib); an
identification number of the private cell station (pr.'l.vate Cs-1D)
and an J.dentif:.cation number of the public cell statj.on (public

CsS-ID). The private sett.i.ng data is comprised of transmitting
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Accordi'ng to anot her aspect of the invention there is disclosed a nethod
far providing a connection between a digital nobile term nal and one of a
first base station and a second base station, said first base station being
connected to a first communication line, said second base station being
conrected to a second comunication |ine which has a smaller connection
service charge then said first connunlcatlon line, said nethod conprising

mges'z)?p:'a?aa’a‘?g??c?l%@% %r?%@%éritd sal 4#%%%1%?& occurr| ng Eﬁje to |
i secondilaesrhtad et #?ﬁcﬁ%& 4 BofibeBrabhobefREI Sehantncs |
OB T o R e BaRARRCC! R AR ey ??%Qn%% “bofibrifdd.
di g fSP”_ﬁSEI Pt ing Sad Fedeiniie Peanene dutt and othEl hileifty
Second base TS | T a%c%‘?%l’rh‘b"l‘%d%a‘? S Biias Staréc‘?.? Wi Lo e
oper ati on mAEhLIPEIRRE 44 ShE T Gieth At R o &%E"a%g@s%éprban |
fails; aﬂd- selects one of the private setting data and the publio settihg
data according to the position of the mode setting key of the keypad
117 and a connection procedure as mentioned later. ‘The private
. CS~-ID is used' to check whether a received acknowledgment indlﬁdes
the same ID number at the time of connection to the private cell
.station. Similarly, the public CS-ID is used to check whether
a received acknowledgment inoludes the same ID number at the jl:j,me-
of connection to the public cell station.

The.mode-switch timer 114 is reset and started by the
processor 112 and outputs a time-out signal to the processor 112
when a predetermined maximum time interval has elapsed.
Rece:.v:.ng the time-out s:l.gnal from the mode—switch timer 114, the
processor. 112 switches an operation mode of the telephone terminal
from the pr:.vate mode to the public mode or from the' public mode_
to a stop mode, which will be descr;bed in detail later. i
Furthermore, the processor 112 perfdrms. call_!.,ing/ca;l.led- and

: connecfion procedures by controlli_ng =the RF system 10 a_hd_ '@:he
baseband system 11.

Referring to Fig. 2, the mob:i.le telephone terminal 201 as

‘shown in Pig. 1 is taken with the user, the public cell stat:.on
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e)’

requesting a second connection to said first base station according

to said first operation node. According to still -another aspect of
the invention there is disclosed a nethod for providing a connection
between a digital nobile term nal and one of a first base station and a
secend base station, said first base station being connected to a first
communi cation |line, said second base station being connected to a second

szmm cati Ozbi | ¢ ifstal Yed it doviw,| anddtheepeivateotell station 203 is

detecting a calling-request in an operation node of

sai d digital m&&demeusﬁe NPder SRiKbusE) | ther pELRIL COLLr Stayione20g dsuser
operation an operation node, said

connected to the ISDN public line 204 and the pr:.vate cell station
203 to the subscriber line 205. In Pig. 2, it is assumed that
the public cell station 202 is in the vicinity of the user‘s house
and there is_ an ocerlapped area E3 of the radio zone El of .e pliblic
cell station 202 and the radio zone E2 of a pi'ivate cell station

203.

In such a situation, when located in the overlapped area

' E3, the mobile telephone terminal 201 can make a connection to

both the public cell station 202 and the private cell station 203.
According to the embodiment of the present invention, a higher

priority is given to a connection to the private cell station 203

because the charge of a.private coanection. 's__efvic’e 'through the

subscriber line 205 is generally smaller than thiat of a public

connection service through the public line 204 at the present time.
More specifically, when calling, the processor 112 performs a

private connection procedure accord:.ng to theprivate setting data

stored in the memory 113 even if the mode -setting key of the keypad

117 is set to the puhlic-mode position. N'ee&liiless to say, the
higher priority will be 'giveo .to a smaller-charge service of the
private and public connection services. The calling operations
of the mobile telephone terminal will be delslcr'ibed'.in detail

hereinafter.

" Referring to Fig. 3, it is assumed that the mode setting
. i _

key of the keypad 117 -i—g set to the public-mode positi_oxi and the
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oper ati-on node being one of a first operation node and a second operation
node, said first operation node causing said digital nobile termnal to
operate for connection to said first base station, said second operation
node causing said digital nobile termnal to operate for connection to said
secend bdse station, and said first operat?on node having a higher priority
than said second operation node; " b) setting said digital
nobile term 14 of LEat sl | Bl '

! 1 . elvig at
detected in s(tx-?aﬁseé'?hat2 gg?(?%%é%ﬁ%%ﬁg%l n salg:jggggon%léﬁ
oper ati on noge; ‘ est i o LOQnt aj I rst
base stati onﬁgc%%er cﬁ%%l%%cﬂé%?% ?%%’ ot)vgragt ?8% {r}tﬁ) e gagghth oggstaggﬁlhssﬁksai d
first connecg] ' h@llal «ppbi | 1Al aj '

EeRSC 5 R i, SalnBubT( o IR} i Rl Rort HOARCDE, EhbNhoBERE

stati on; _ aut ona _ _ _ _
T L0 Al Bo BAE RS 5 B Sl cnst

mode so a6t BAEhE e onp Pt fle At Wkl e it Habr Fo4 $p MR ARetY .
DESCR PTi o 4 PEpEBRARH BEE Yedd' tRE privare cs:TR and the pFIVRERATHYLA%,c

functi onal (é)argal %%E)%til:r?g m%];no%y 3 ta%ld sets the RF system 10 and the baseband

system 11 according to those data. In other words, the operation
'mode of the telephone terminal switches from the public .mode to
the private mode and thereby the frequency of a contr_oi channel
also switches to a predetermined frequency for connectioﬁ to the
private cell station. - |
After switching to. the private mode, the processor 112
controls the channel CODEC 107 of the baseband system 11 to
transmit a call request to the private cell station when starting
the mode-switch timer 114 set for the predetermined maximum time
interva:_t (S13). At the same time, the destination number input
by the dialing keys- of the keypad 117 is displayed on.the ~I.CD"116.
After that, the processor 112 waits fof an acknowledgment from
the private cell station (S14-s18). More specifically, wh‘en
receiving é control signal (S14), the processor 112:§he'¢ks whether
a source identification number included in the received control
- signal is identical to the private CS-ID (s-_1_5') . .-_If.qoi;:.-fidentical,
the waiting steps ( s144318,.)-? are. repeatecily- exeéute"d; until the
private CS-ID is ::eceiv'ed' (YES of 515) or the mode-switch timer

114 exceeds the predetermined maximum time interval (YES q'f -518') .
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cordl ess tel ephone term nal according to an enbodi nent of the present
I.nvention; Fig. 2 is a schematic diagram showi ng an operation of
the digital cordless tel ephone termnal |ocated in the overl apped areas of
the radi o zones provided by the public ceII station and the private cell

st ati-on; 5 : -Fig. 3is a
flowchart show ng a connection procedure of the digital cordless tel ephone

term nal _Wh' ch i SyhnlPécdiVPidg tHBYrivate cS-ID (YES of S15), the processor
112 controls the baseband system 11 so as to take well=known steps
for connection establishment (S16) and a telephone communication
is started through the private cell station (S17). Iﬁ other words,
in this 'embodiment, a higher priority is given to the private mode
because, as of nov&, the private conriection service has a smaller
charge than the public connection service. Therefore, even if
the mobile telephone terminal is performing the publi.c-moﬁe
receiving operation witﬁ the mode setting key setting to the
public-mode position, the calling steps are started with the
p.fiirate mode. | | |

On the other hand, if -the mode-switch timer 114 exceeds the
predetermi.ned maximum time interval (YES of §18), the operation
mode of the telephone terminal swrl:che- from the private mode to
the publ:.c mode (S19) and thereby the frequency of a control
channel--also switches to a predeter_m:.ned frequency for connection
to the public cell station. | '

After switching to.the public mode, the prbcess.o:.: 112
controls the channel CODEC 107 of the baseband system 11 to
i:ransm:i.t a oal_l request to the public cell station when Starting
the mode-switch timer 114 set for the predetermined maxmum time
interval | (S20). After that, the processor 1iz waits for an
acknowledgment from the public cell station (521-825). More
specifically, when receiving a control signal (S21), the processor
112 checks whether a source identifioation nu‘mber included in the

re_c_eived control signal is identical to the public CS-ID ( 822). -
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ac’cordi*ng to an enbodi rent of the present invention; and Fig. 4
Is a flowmhart showi ng a connection procedure of the digital cordless

t el ephone termnal which is in the private node according to the

enbodi nent . DETAI LED DESCRI PTI ON OF THE PREFERRED EI\/BODI VENT

Referring to Fig. 1, a cordless tel ephone itler ni nal

If ﬁot J.dentJ.cal, the ‘'walting steps (S21-S25) are repeatedly
executed until the public CS-ID is received (YES of S22) or the
mode-switch timer 114 exceeds the predetermined maximum time
interval (YES of S§25). '
When receiving the public CS=ID (YES of $22), the processor
112 controls the Baseband system 11 so as to take well-known steps
for connection establishment (S23) and a telephone communication
is started through the-public cell station (S24). 5
If the mode-switch timer 114 exceeds the predetermined

maximum time interval (YES of §25), the processor 112 stops calling
(526) and returns to the intermittent receiving operation in the
public mode.

| Referring to F:Lg. 4, it is assumed that the mode sett.mg
key of the keypad 117 is set to the private-mode positz.on and the
. processor 112 are performing an intermittent receiving operation
in the érivate mode (S30). When the user presses an off-hook
function key for call_ing (s31), the processor 112 .controls the
channel CODEC 107 of the baseband system 11 to transmit a call
request to the private cell station when starting the mode-switch .
timer 114 set for the predetermined maximam time mterval (532) .
At the same time, the _dest.mata.on number input by the .dJ.aling keys
of the -keypad'117 is .d:l;spllayed on the LCD 116. After that, the
processor 112 waits for an acknowledgment from the private cell
station (833-S37). More specifically, wheh rece_iving a control
signal (533), -the'processor 112 cﬁe’cks whether a source -

identification number included in the received control s:.gnal is
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accordi'ng to the present invention is mainly conprised of a RF (radio
frequency) system 10, a baseband system 11 and a control system 12. The RF
system 10 is conprised of an antenna 101, an antenna switch 102, a RF
receiver 103, a RF transmtter 104 and a_frequency synthesizer 105. The
antenna 101 is connected to the antenna &fitch 102 which is in turn
connected to the RF receiver 103 and the RF transmtter 104. The RF

et L IHRESAE B o ERUSY LA (i reoshendebegRateiagona
waiting steps (S33-5S34) are repeatedly executed until the private
CS-ID is received (YES of $34) or the mode-switch timer 114 exceeds
the predetermined maximum time interval (YES of s§37).

When receiving the private CS=ID (YES of S34), the processor
112 controls the baseband system 11 so as to take well-known steps
for connection establishment (S35) and a telephone communication
is started through the private cell station (S36).

On the other hand, if thg mode~switch timer 114 exceeds the
_predetermihed maximum time interval (YES of $37), the processor
112 stops calling (S38) and returns to the intermittent receiving
operation in the private mode. |

Alternatively, in cases where the mode setting key of the
keypad 117 is set to the ;’:rivate—mode position and the processor
112 are performing an iﬁiemittent .receiving operation in the
private mode, the processor 112 may allow the mode-switch timer
114 to stop working. In other words, the calling procedure may
éontinue to be pexrformed until the user stops the calling pr_ocedure
by pressing an on-hook key. |

While there has been described what is at present considered
to be preferred embodiment of the invention, it will beunderstood -
that various modifications may be made therein.. For instance,
the present invention may be applied to the data transmission 6f '
facsimile machines, computers and the likes. It is :.Lntei:ded to

cover in the appended claims all sucﬁ modifications as fall within

the spirit and scope of the invention. - S
is Sheet Has Been Reilaced '
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a baselrand transmtting signal received fromthe baseband system 11 into a
RF transnmitting signal and outputs it to the antenna 101 through the

antenna switch 102. The frequency synthesizer 105 supplies variable
reference frequencies to the RF receiver 103 and the RF transmitter 104,
respectively, and changes the receiving f#8equency and the transmitting

frequency i n accordance - )
g y ' This Sheet Has Been Reilaced
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1. = Amethod for providing a connection between a digital
mobile terminal and one of a public cell station and a private
cell station, said public cell station being located outdbors
which is connectedto a p\;hl:l.é: communication line, and said private
cell station being located indoors which is connected to a
subscriber liné, shid method comprising the steps of:. -

a)ldetecting an operation mode of said digital mobile
terminal, said opex':ation mode ,_being one of a public mode and a
private mode, aidf public mode cauing 'said digital mobile
terminal to operate for connection to said public ceil station,
and said private mode causing said -digi!tal mobile terminal to

operate for cofnection to said private ‘cell station;

b) detécting acalling request in said operationmode,

said calling r eft occurring due to a user operation;
'¢) switching said digital mobile terminal to said
private mode when said calling request is detected in said public

mode; ' |

d) reqthesting a first connection to said private cell
station according to said private mode; |

| ‘e)] switching said digital mobile terminal to said
publi;: mode wheu' said first connectiqn 1;0 said privatecell stétion.

fails; and

f_-) reqyesting a second connection to sai& publiccell

- [T



6 ° with a frequency control signal. The baseband system 11 is
conprised of a denodul ator 106, a channel encoder and decoder (CCODEC) 107
including a TDMAN TDD control circuit, a nodul ator 108 and--a—speech%GaE% —_

109. The baseband received signal is denodul ated by the decHd at

and-then i s decoded by the channel CODEC #0¥ and the speech

a received speech signal which is reproduced by the III [
station according to said public mode.

2. ‘The method according to claim 1, wherein:

said step (d) comprises a step of requesting said -
first connection to said private cell station according to said
private mode when resetting a timer for a predetermined timer |
value; and

said step (e) comprises the steps of:

waiting for a control signal from said private cell
station; and | |

switching said digital mobilc terminal to said
public mode when said timer i‘each_es said predetermined timer value
without receiving said control signal from said private cell’

. i
station.

3. The method according to claim i, -further comprising
a step of: '
g) stoppin_g calling when said second connection to

said public cell station fails.

4. The method according to claim 3, wherein:
said step (£) comprises a step of requesting said
second connect:.on to said public ce11 stat:Lon according to saJ.d C
public mode when resetting a timer for a predetermined timer value;

and

said step (9g) comprises a step of:

_ S . % ¢ L M .s



speaker 110. On the other hand, the m crophone 111 generates_a
transmtting speech signal which is encoded by the speech aced
t he channel CODEC 107. The channel -coded transmitting signal.

by the nodul ator 108 into the baseband transmtting signal

to the RF transmitter 104 of the RF syst&f 10. The channel CCDEC 107

outputs the frequency control signal to the frequency synthesizer 105 and

outputs a timng cont rO’wa%.'t@.B@' £68 éhfod?ro‘iyiti%'ﬁaioﬂ:% ééi‘ﬁsﬁﬁﬁﬂ&r}:é’ﬂj

reception tinmng contro
station; and

stopping calling when said timer reaches said
predetermined timer value without receiving said control signal

from said public cell station.

5. - Amethod for providing a connection between a digital
mobile terminal and one of a first cell station and a second cell
station, said Jirst cell station being connected to a first

communication }ine, said second cell station being donnected to

a second commun] catJ.on line which has a smaller connect:.on service

|

charge then said first copmunication line, sald method comprising

the steps. ofs

a) detecting an operation mode of said digital mobile
terminal, said oéeration mode being one of a first operatioh mbc_le '
and a second operation mode, said first bperation mode causing
said digital mobile terminal to operate for comnection to said
first cell station, and said second operation mode causing said
digital mob_ile terminal to operate for coﬁhecf.ioh to said sec;ond
cell station;

b) detecting a calling request in said operationmode,
said calling request occurring due to a user operat._i.pﬁa :

c) switching said digital mobile terminal to said
second opérat'ion mode when 'said._ calling request is detected in
said first bperat:l.on mode; : | |

d) r_equésting a first connection to said second cell

B ' o L - £ ¢ L M 0§ * _ - .
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THe operations of the RF system 10 and the baseband system 11 are
controlled by the control system 12. The control system 12 i'sTconmprised of
a processor 112, a menory 113, a node-switch tinmer 114, and angQntet AlslEREn Replaced

115 for a display 116 and a keypad 117. The nmenory 113 '
stores private setting data, public settin® data, an identificifll

(ID, an identification nunber of the private cell station (pr

and’ an | dent b Ehe3bhodcBY L hgOko! BE1ARLEEnEbpellsR bRMD! | ©
e) sv}itching said .digital mobile terminal to said
first operation mode when said first con'nection to said second
cell station fails; and |
f) requesting a secc_'md. connectidn to said first cell

station according to said first operation mode.

6. Amethod for providing a connection between a digital
mobil.e terniinal and one of a first cell station and a second cell
-station, said first cell station being connected to a first
communication line, séu‘.d second cell station being connected to
a second comunicati‘on line, said method comprising the steps of:

~ a) detecting an operation mode of said diéital meobile
terminal, said operé_jtion mode being one of a first operation mode
and a second operation mode, said first o_perati.on mode causing
said digital mobile tezjminai to operate for connection to said
first cell stﬁtion, said second operation mode causing said
digital mobile terminal to operate for connection to said second
cell station, and said first operation mode having a ﬁigher
priority than ‘said second operation mode; S

b ) detecting acalling requesf in said operationmode,

'sa;d calling request occurring due to a user oper_ation ;

_ c) switching said digital mobile’ terminal to said
first operation mode when -said calling reéueét is detected in a
state that said digit_ai mobile tez—miﬁal is in said second oPera'i:ion-

mode;

oox L M s _ _ :



CS-1D)* The private setting data is conprised of transmtting
7 and receiving frequency data and other necessary data f oOrhisSheet Has Been Replaced

privat e-node operation including a connection establishnent i m‘e
cell station. The public setting data is ggirrpri sed .
d) requesting a first connection to said first cell
station according to said first operation mode so as to establish

said first connection between said digital mobile terminal and

said first cell station;

e) switching said digital mobile terminal to said
second operation mode when said first connection to said first

cell station_ fails; and

f) requesting a second connection to said second cell
station according to said second operation mode 8o as to establish
said second connection between said dig.i;l:ai mobile terxﬁinal and

said second cell station.

* c L ] s *



of trafism tting and receiving frequency data and other necessary data for

a public-node operation including a connection establishnent to the public
cell. station. The processor 112 selects one of the pri vatemetshd:engasdn&ﬂ{eﬂlaced

and the public setting data according tggthe position of the

key of the keypad 117 and a connection g?ocedure as nentione m [Ii!&
private CS-1Dis used to check whether a received acknow edgnen

the sane I D nunber at the tine of connection to the private cell station.
Simlarly, the public CS-IDis used to check whet her

DIGITAL MOBILE TERMINAL AUTOMATICALLY SWITCHING BETWEEN PUBLIC
AND PRIVATE MODES

ABSTRACT

A digital mobile terminal comprises a memory (113) storing private setting data and
public setting data and a mode-switch timer (114). The digital mobile terminal automatically
switches between a public mode and a private mode with giving one a higher priority. When
in the public mode, the digital mobile terminal is forced into the private mode at the time of
off-hook and then starts the timer (114) for a set timer value and performs a calling request to
the private cell station (203). If the timer (114) reaches the set timer value without receiving a
control signal form the private cell station (203), the digital mobile terminal automatically

switches into the public mode and then makes a call to the public cell station (202).

Fig. 1.
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202 is . installed outdoors,

t he user's house.
public Iine 204 and the private cell station

205. In Fig. 2,

vicknity of the user's house

it

The

[ S

and the private cell station 203 is_-placed-—in—

public cell station 202 is connected to the | SDN

[ [ 203 t o t he ThisiShest
assuned that the public cell statio ﬁ“ﬁ

and there gg an overl apped a

i

radi o zone E1 of a public <cell station 202 and the radio zone E2 of a
private cell station

over | apped area
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COMMUNICATION
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E3; the nobile tel ephone term nal 201 can nake a connection.to__hbhoth the
public cell station 202 and the private cell station 203. Accordi ng to t he
enbodi ment- of the present invention, a higher priority isThis eplaced
connection to the private cell station 203 because the char m
comnection service through the subscrlbﬂr l'ine 205 is gener

than that of a.public connection service through the public I|ne 204 at
the present time. Mre specifically, when calling, the processor 112

perfornms a prlvate connecti on proﬁéaczrdl ng to the private setting -
dat a

‘J— 30
l PUBLIC MODE OPERATION I'\’
S31

e TR

YES

S33

WAIT FOR PRIVATE CS-ID

, <RECEIVE PRIVATE cs-my
S p—: -
TIMEOUT OCCURS ? ™"

S38

STOP CALLING

COMMUNICATION
THROUGH PRIVATE
| CELL STATION




storéﬂ' |""'r'1-the menory 113 even if the node setting key of the keypad 117 is )

set to the public-node position. Needless to say, the higher priori -y

be given to a snmaller-charge service of the private and public conn ctio@)\g
ser (i C£§k THe~Tar fi ng operations of the nobile tel ephone term nal || e |
desdr iNoadNin\idegaill  hereinafter. Relerring to Fig. 3, it is ungds B
t hatj et henpdg #ing key of the keypad 117 is set to the public- e 999
posi|t1 Ghsabidsy g {| DIGITAL MOBILE TERMINAL AUTOMATICALLY SWITCHING o o o
T oaans s ;‘2%‘«“‘:“:‘
%’.\Q ".‘9. 8&59. g BETWEEN PUBLIC AND PRIVATE MODES S R E |
2Ny T 5 3RE
ZR R R 8 o
23358 K o 28¢
Zessg ® woo s
B8 & a 8@ @2
Qs o By 1L w = = £ j
B R = NN o E g .
5 SEEE M BACKGROUND OF THE INVENTION E 8 Q -
gUQ < Or
ANN A S
1. Field of the invention

The present invention geﬁerally relates to adigital mobile
communication system comprising public cell stations and private
cell stations, and in particular to a digital mobile terminal and
a method for making a connection of the digital mobile terminal
to either a public or private cell station.

2. Description of the Related Art

Recently, a digital telephone system known as a personal
handy phone system (PHS) has been provided with public cell
stations intended for use outdoors in addition to private cell
stations intended for homeuse. Apubliccell station is connected
to an ISDN public line and a private cell station to a subscriber
line. A mobile telephone terminal is generally provided with a
manual mode switch which mémually changes the operation mode of
the mobile teléphone terminal between a public mode and a private
mode. When' carrying it. outdoors, a user sets the manual mode
switch to the position of public mode which allows the mobile
telephone terminal to make a connection to the nea_rest public cell

station. When at home, the user sets the manual mode switch to

Thiis is the replacement sheet
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the publ i o mode (SL0). Vhen {he user presses an of - nook f rsias kat e Repace
calling (S11), an operation node of | the nobile tel ephone teamuﬁlmﬁﬁ, IW"
forced into the private node by the processpr 112 (S12). M

specifically, when the off-hook key is pressed,

the position of private mode, allowing it to make a connection
to the private cell station.

However, in cases where a public cell station is located
in the vicinity of the user's home, the respective radio zones
of the private cell station and the public cell station are
possibly overlapped, allowing the mobile telephone terminal to
make a connection to both the pubic and the private cell stations.
Since a charge is different between public and subscriber connect
services, as of now, the subscriber connect service has a smaller
charge, the user will set the manual mode switch to the position
of the private mode. In this case, when the manual mode switch
is carelessly set to the public mode, the public connect service

will be charged by the amount of connect time to the user’s account

without his/her knowing.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a digital
mobile terminal and a connection method which can avoid a careless
connéction of the digj.tal mobile terminal which is located within
the overlapped area of radio zones provided by the private cell
station installed in the user's home and the public cell station
near the home.
| Another object of the present invention is to provide a
digital mobile terminal and a connection_method which can

This is the replacement sheet
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thé processor 112 reads the private CS-1D and the private setting data
fromthe nmenory 113 and sets the RF system 10 and t he basmasldetmyﬁse@
according to those data. In other words, the operation c, mﬁmll

tel ephone term nal switches fromthe publig node to the pr

thereby the frequency of a control channel also-swtches to

predeterm ned frequency for connection to the private cell station.

After sw tchaugomaticalpyimake accknnedieiqm s dikfitalomiohlle tterminal
channel CODEC 107 of the baseband system 11 to _

to either the private cell station or the public cell station with
reliability.

A digital mobile terminal according to the present .
invention automatically switches between a public mode and a
privatemodewith givingone a higher priority. Morespecifically,
when in the public mode, the digital mobile terminal is forced
into the private mode by off-hook and then starts a predetermined
calling sequence to the private cell station. If a connection
to the private cell station fails, the digital mobile terminal
automatically switches into the public mode and then makes a call
to the pubiic cell station.

According to an aspect of the present invention, an
operation mode of the digital mobile terminal is detected which
is one of a public mode and a private mode. The public mode causes
the digital mobile terminal to operate for connection to the public
cell station, and the private mode causes the digital mobile
terminal to operate for connection to the private cell station.
When a calling request occurs due to a user operation is detected
in a state that the digital mobile terminal is in the public mode,
ﬁhe digital mobile terminal is forced to switch to the private
mode. Therefore, a first connection to the private cell station
is requested according to the private mode. If the first
connection to the private cell station fails, the digital mobile

terminal switches from the private mode to the public mode and

then requests a second connection to the public cell station

This is the repiscement sheet
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transnit a call request. to the private cell station when starting- {—h&
node-switch tinmer 114 set for the predeterm ned nmaxi mumtine |nter

(S13). At the same tine, the destination nunber input by ¥

of the keypad 117 is displayed on the LCD }16. After that,

112 waits for an acknow edgnent from the private cell st at

More specifically, when receiving a control signal (S14), the processor

112 checks vhetbeding tOUtR€ pabbitcfmédélon nunber included in the received

conttol signal is identical to the private CS-I1D (S15). If not identical,
The first connection to the private cell station may be

requested according to the private mode when a timer is reset for
a predetermined timer value. If the timer reaches the
predetermined timer value without receiving a control signal from
the private cell station, the digital mobile terminal is forced
to switch to the public mode.

Furthermore, the second connection to the pubiic cell
station may be requested according to the public mode when the
timer is reset for the predetermined timer value. And the digital
mobile terminal stops calling if the timer reaches the
predetermined timer value without receiving a control signal from

the public cell station.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the functional
configuration of a digital cordless telephone terminal according

to an embodiment of the present invention;

Fig. 2 is a schematic diagram showing an operation of the
digital cordless telephone terminal located in the overlapped
areas of the radio zones provided by the public cell station and

the private cell station;
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the waiti ng steps (S14-S18) are repeatedly executed until the private

CS-IDis received (YES of S15) or the node-switch tiner 114 exceeds the

predeterm ned maxinumtime interval (YES of S18).

10 “Wien receiving the private CS-| lg (YES of S15), the processor
Fig. 3 is a flowchart showing a connection procedure of the

digital cordless telephone terminal which is in the public mode

according to an embodiment of the present invention; and

Fig. 4 is a flowchart showing a connection procedure of the
digital cordless telephone terminal which is in the private mode

according to the embodiment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Fig. 1, a cordless telephone terminal
according to the present invention is mainly comprised of a RF
(radio frequency) system 10, a baseband system 11 and a _control
system 12. The RF system 10 is comprised of an antenna.101, an
antenna switch 102, a RF receiver 103, a RF transmitter: 104 and
a frequency synthesizer 105. The antenna 101 is connected to the
antenna switch 102 which is in turn connected to the RF receiver
103 and the RF transmitter 104. The RF receiver 103 converts a
RF received signal into a baseband received signal and outputs
it to the baseband system 11. The RF transmitter 104 converts
a baseband transmitting signal received from i:he baseband system
11 into a RF transmitting signal and outputs it to the antenna
101 through the antenna switch 102. The frequency synthesizer
105 supplies variable reference frequencies to the RF receiver
103 and the RF transmitter 104, respectively, and changes the

receiving frequency and the transmitting frequency in accordance
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112 controls the baseband system 11 so as to take well-known steps for
‘connection establishnment (S16) and a tel ephone comruni cati on

i sstart edt hrought heprivatecellstation (S17). Inotherwords, in this

enbodi ment, a higher priority is given to the private node because, as of
now, the private connection service has a Smaller charge than the public
connection service. Therefore, even if the nobile tel ephone termnal is

perfprning tﬁﬁtﬁngnffeéﬁgkbyr@@@%y&pgsgﬁﬁéggion with the node setting key
setting to the public-node position, the calling steps are started with
the The baseband system 11 is comprised of a demodulator 106,
a channel encoder and decoder (CODEC) 107 including a TDMA/TDD
control circuit,.a modulator 108 and a speech CODEC 109. The
baseband received signal is demodulated by the demodulator 106
and then is decoded by the channel CODEC 107 and the speech CODEC
109 into a received speech signal which is reproduced by the
speaker 110. On the other hand, the microphone 111 generates a
transmitting speéch signal which is encoded by the speech CODEC
109 and the channel CODEC 107. The channel-coded transmitting
signal is modulated by the modulator 108 into the baseband
transmitting signal which is output to the RF transmitter 104 of
the RF system 10. The channel CODEC 107 outputs the frequency
control signal to the frequency synthesizer 105 and outputs a
timing control signal to the RF system 10 for transmission and
reception timing control.

The operations of the RF system 10 and the baseband system
11 are controlled by the control system 12. The control system
12 is comprised of a processor 112, a memory 113, a mode-switch
timer 114, and a controller 115 for a display 116 and a keypad
117.

The memory 113 previously stores private setting data,
public setting data, an identification number (ID), an
identification number of the private cell station (private CS-ID)
and an identification number of ihe public cell station (public
Cs-ID). The private setting data is comprised of transmitting

This is the rapisremem sheei
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private node. On the other hand, if the node-switch tiner 114
exceeds the predeterm ned maximumtine interval (YES of S18), the
operation node of the tel ephone termnal switches fromthe private node to
the public node (S19) and thereby the-freqywency of a control channel also
switches to a predetermined frequency for connection to the public cell
station. After swtching to the public node, the processor 112
control s t hearmdharewe i wIR-G 3équecy datasehdncithyst perddsady data for a
private-mode operation including a connection establishment to
the private cell station. The public setting data is comprised
of transmitting and receiving frequency data and other necessary
data for a public-mode operation including a connection
establishment to the public cell station. The processor 112
selects one of the private setting data and the public setting
data according to the position of the mode setting key of the keypad
117 and a connection procedure as mentioned later. The private |
CS-ID is used to check whether a received acknowledgment includes
the same ID number at the time of connection to the private cell
station. Similarly, the public CS-ID is used to check whether
a received acknowledgment includes the same ID number at the time
of connection to the public cell station.

The mode~switch timer 114 is re:set and started by the
processor 112 and outputs a time-out signal to the processor 112
when a predetermined maximum time interval has elapsed.
Receiving the time-out signal from the mode-switch timer 114, the
procéssor 112 switches an operation mode of the telephone terminal
from the private mode to the public mode or from the public mode
to a stop mode, which will be described in detail later.
Furthermore, the processor 112 performs calling/called and
connection procedures by controlling the RF system 10 and the
baseband system 11.

Referring to Fig. 2, the mobile telephone terminal 201 as

shown in Fig. 1 is taken with the user, the public cell station
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transnit a call request. to the public cell station when starting the
‘node-switch tinmer 114 set for the predeterm ned nmaxi mumtinme interval
(S20). After that, the processor 112 waits for an acknow edgnent fromthe
public cell station (S21-S25). Mre specifjcally, when receiving a control
signal (S2 1), the processor 112 checks V\ﬁet her a source identification
nunber included in the received control signal is identical to the public
CS-1D (S22).202 is installed outdoors, and the private cell station 203 is
placed in the user’s house. The public cell station 202 is
connected to the ISDN public line 204 and the private cell station
203 to the subscriber line 205. In Fig. 2, it is assumed that
the pubiic cell station 202 is in the vicinity of the user’s house
and there is an overlapped area E3 of the radio zone El of a public
cell station 202 and the radio zone E2 of a private cell station
203.

In such a situation, when located in the overlapped area
E3, the mobile telephone terminal 201 can make a connection to
both the public cell station 202 and the private cell station 203.
According to the embodiment of the present invention, a higher
priority is given to a connection to the private cell station 203
because the charge of a private connection service through the
subscriber line 205 is generally smaller than that of a public
connection service through the public line 204 at the present time.
More specifically, when calling, the processor 112 performs a
private connection procedure accérding to theprivate sei;ting data
stored in the memory 113 even if the mode setting key of the keypad
117 is set to the public-mode position. Needless to say, the
higher priority will be given to a smaller-charge service of the
private and public connection services. The calling operations
of the mobile telephone terminal will be described in detail
hereinafter.

Referring to Fig. 3, it is assumed that the mode setting
key of the keypad 117 is set to the public-mode position and the
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I not “identical, the waiting steps (S21-S25) are repeatedly executed
until the public CS-IDis received (YES of S22) or the node-switch tiner
114 exceeds the predeternmned maximumtinme interval (YES of S25).

When receiving the public CS-1D (YES of S22), the processor 112 controls
t he baseband system 11 so as to take well-known steps

processor 112 are performing an intermittent receiving operation
in the public mode (S10). When the user presses an off-hook
function key for calling (S11), an operation mode of the mobile
telephone terminal is forced into the private mode by the processor
112 (S12). More specifically, when the off-hook key is pressed,
the processor 112 reads the private CS-ID and the private setting
data from the memory 113 and sets the RF system 10 and the baseband
system 11 according to those data. In other words, the operation
mode of the telephone terminal switches from the public mode to
the private mode and thereby the frequency of a control channel
also switches to a predetermined frequéncy for connection to the
private cell station.

After switching to the private mode, the processor 112

i

controls the channel CODEC 107 of the baseband system 11 to
transmit a call request to: the private cell station when starting
the mode-switch timer 114 set for the predetermined maximum time
interva]_. (S13). At the same time, the destination number input
by the dialing keys of the keypad 117 is .disPlayed on the LCD 116.
After that, the processor 112 waits for an acknowledgment from
the private cell station (S14-sS18). More specifically, when
receiving a control signal (S14), the processor 112 checks whether
a source identification number included in the received control
signal is identical to the private CS-ID (S15). If not identical,
the waiting steps (S14-S18) are repeatedly executed until the

private CS-ID is received (YES of S15) or the mode-switch timer

114 exceeds the predetermined maximum time interval (YES of S18).
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for corfnection establishment (S23) and a tel ephone communication is
started through the public cell station (S24). I f the node-swi tch
timer 114 exceeds the predetermined maxinmumtine interval (YES of S25),
the processor 112 stops calling (S26) anggreturns to the intermttent
receiving operation in the public node. Referring to Fig. 4, it is
assunmed that the node setting key of the keypad 117 is set to the

privat e- node posi tilen aadeienghecps Svaté CB-a0e( YES bdr $1 7)), &he processornt
recel ving operation

112 controls the baseband system 11 so as to take well-known steps
for connection establishment (S16) and a telephone communication
is started through the private cell station (S17). Inotherwords,
in this embodiment, a higher priority is given to the private mode
because, as of now, the private connection service has a smaller
charge than the public connection service. Therefore, even if
the mobile telephone terminal is performing the public-mode
receiving operation with the mode setting key setting to the
public-mode position, the calling steps are started with the
private mode.

On the other hand, if the mode-switch timer 114 exceeds the
predetermined maximum time interval (YES of S18), the operation
mode of the telephone terminal switches from the private mode to
the public mode (S19) and thereby the frequency of a control
channel also switches to a predetermined frequency for connection
to the public cell station.

After switching to the public mode, the processor 112
controls the channel CODEC 107 of the baseband system 11 to
transmit a call request' to the public cell station when starting
the mode-switch timer 114 set for the predetermined maximum time
interval (S20). After that, the processor 112 waits for an
acknowledgment from the public cell station (S21-S25). More
specifically, when receiving a control signal (S21), the prbcessor

112 checks whether a source identification number included in the

received control signal is identical to the public CS-ID (S22).
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in the'private node (S30). When the user presses an off-hook function key

for calling (S31), the processor 112 controls the channel CODEC 107 of the
baseband system 11 to transnit a call request to the private cell station

when starting the node-switch timer 114 set for the predeterm ned maxinum
‘time interval (S32). At the same tine, the destination nunber input by the
“dialing keys of the keypad 117 is displayed on the LCD 116. After that,

TS DTSRt ikt she e (S Ty
executed until the public CS-ID is received (YES of S22) or the
mode-switch timer 114 exceeds the predetermined maximum time
interval (YES of S25).

| When receiving the public CS-ID (YES of S22), the processor
112 controls the baseband system 11 so as to take well-known steps
for connection establishment (S23) and a telephone communication
is started through the public cell station (S24).

If the mode-switch timer 114 exceeds the predetermined
maximum time interval (YES of S25), the processor 112 stops calling
(826) and returns to the intermittent receiving operation in the
public mode.

Referring to Fig. 4, it is assumed that the mode setting
key of the k'eypad 117 is set to the private-mode position and the
processor 1:12 are performing an intermittent receiving operation
in the private mode (S30). When the user presses an off-hook
function key for calling (S31), the processor 112 controls the
channel CODEC 107 of the baseband system 11 to transmit a call
request to the private cell station when starting the mode-switch

timer 114 set for the predetermined maximum time interval (S32).
At the same time, the destiriation number input by the dialing keys
of the keypad 117 is displayed on the LCD 116. After that, thé
processor 112 waits for an acknowledgment from the private cell
station (S33-S37). More specifically, when receiving a control

signal (S33), the processor 112 checks whether a source

identification number included in the received control signal is

This is the replacement sheet
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signal (S33), the processor 112 checks whether a source identification

nunber included in the received control signal is I dentical to
the private CS-I1D (S34). If not identical, the waiting steps (S33-S34) are
repeatedly executed until the private 12

identical to the private CS-ID (S34). If not identical, the
waiting steps (S33-S34) are repeatedly executed until the private
CS-ID is received (YES of S34) or the mode-switch timer 114 exceeds
the predetermined maximum time interval (YES of S37).

When receiving the private CS-ID (YES of 834) , the processor
112 controls the baseband system 11 so as to take well-known steps
for connection establishment (S35) and a telephone communication
is started through the private cell station (S36).

On the other hand, if the mode-switch timer 114 exceeds the
predetermined maximum time interval (YES of S37), the processor
112 stops calling (S38) and returns to the intermittent receiving
operation in the private mode.

Alternatively, in cases where the mode setting key of the

i
keypad 117 is set to the private-mode position and the processor
112 are performing an intermittent receiving operation :in the
private mode, the processor 112 may allow the mode-switch timer
114 to stop working. In other words, the calling procedure may
continue to be performed until the user stops the calling procedure
by pressing an on-hook key.

While there has been described what is at present considered
to be preferred embodiment of the invention, it will be undérstood
that various modifications may be made therein. For instance,
the present invention may be applied to the data transmission ;)f
facsimile machines, computers and the likes. It is intended to

~cover in the appended claims all such modifications as fall within

the spirit and scope of the invention.
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CS-IDis received (YES of S34) or the node-switch tiner 114 exceeds the
predeterm ned maxi numtimnme interval (YES of S37). — \Wen r-ecei-virng—

| the private CS-1D (YES of S34), the processor 112 controls the basehand
system 11 so as to take well-known steps for connection T eplaced
(S35) and a tel ephone communication is sdated through th | m‘

-statign 5536). 4 On the other hand, if the node-swt

. exceeds e redet er;m.ned i mumtinme interval

pr oeessor Tf‘%tst]t?p?l&#ﬁdh?% he Thiomient

es:t 'S38) and returns to the intermttent
- receiving

1. Amethod for providing a connection between a digital
mobile terminal and one of a public cell station and a private
cell station, said public cell station being located outdoors
which is connected to a public communication line, and said private
cell station being located indoors which is connected to a
subscriber line, said method comprising the steps of: -

a) detecting an operation mode of said digital mobile
terminal, said operation mode being one of a public mode and a
private mode, said public mode causing said digital mobile
terminal to operate for connection to said public cell station,
and said private mode causing said digital mobile terminal to
operate for connection to said private cell station;

b) detecting a calling request in said operationmode,
said calling request occurring due to a user operation;

c) switching said digital mobile terminal to said
private mode when said calling request is detected in said public
mode;

d) requesting a first connection to said private cell
station according to said private mode;

e) switching said digital mobile terminal to said
public mode when said first connection to said private cell station
fails; and

f) requesting a second connection to said public cell
This is the replacement sheet
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operation in the private node. Alternatively, in cases where the
node setting key of the keypad 117 is set to the private-npde position and

the processor 112 are performing an intermttent receiving operation in
the private node, the processor 112 may al,l ow t he mde-SWtdmiStShmaSBmFraced

to stop working. In other words, the calllﬁg procedure may co
performed until the user stops the calling procedure by press II
82}1 hpgk kSYStation adeidraiinte e kasderibldesaiddend what is at presen

si dere

2. The method according to claim 1, wherein:

said step (d) comprises a step of requesting said
first connection to said private cell station according to said
private mode when resetting a timer for a predetermined timer
value; and

said step (e) comprises the steps of:

waiting for a control signal from said private cell
station; and

switching said digital mobile terminal to said
public mode when said timer reaches said predetermined timer value
without receiving said control signal fr?m said private cell

station.

3. The method according to claim 1, further comprising
a step of:
g) stopping calling when said second connection to

said public cell station fails.

4. The method according to claim 3, wherein:
said step (f) comprises a step of requesting said
second connection to said public cell station according to said
public modé when resetting a timer for a predetermined timer value;
and

said step (g) comprises a step of:
This is the replacement sheet
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to be preferred embodi ment of the invention, it will be understood that
various nodifications may be nade therein. For instance, Thik Sleetp{aeseﬂkﬁed
i )

.invention may be applied to the data transm ssion of fac
conputers and the likes. It is intended tq g cover in the
all such nodifications as fall within the spirit and scop
I nventi on.

waiting for a control signal from said public cell
station; and

stopping calling when said timer reaches said

predetermined timer value without receiving said control signal

from said public cell station.

5. A method for providing a connection between a digital
mobile terminal and one of a first cell station and a second cell
station, said first cell station being connected to a first
communication line, said second cell station being connected to
a second communic.ation line which has a smaller connection service
charge then said first communication line, said method comprising
the steps of:

a) detecting an operation mode of said digital mobile
terminal, said operation mode being one of a first operation mode
and a second operation mode, said first operation mode causing
said digital mobile terminal to operate for connection to said
first cell station, and said second operatioﬁ mode causing said
digital mobile terminal to operate for connection to said second
cell station;

b) detecting acalling request in said operation mode,
said calling request occurring due to a user opération;

c) switching said digital mobile terminal to said
second operation mode when said calling request is detected in
said first operation mode;

d) requesting a first connection to said second cell

Thig is the .repl-a.Cemen‘t'sheet
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- 13 - " cLAME: 1. A nmethod for providing a connection.between
a digital nobile term nal and one of a public base station and a rlvate

base station, said public base station, which is connected to B Been laced
comuni cation line, being |ocated outdoor and said private ba

which is connected to a subscriber |ine, bleq ng | ocated indoors, ﬂll I’
conprising the steps of: a) detecting, in an operat I on node of

sai d di gi talgp@bide d&EoFdPhg €o CPatd nﬁeé@ﬂ&eéﬁeréé‘iéncﬁbbéng request
occurring as a result of an operatlon by a user, said operafl on node being

f bl d d Ly @éﬁl t@}#n’&q
gingi ?al amF)JEi I lacft g?mengln teg %B)élr at g%% é'grsﬁél%[ll on ?r% sald pu }?e%ald
Statlon. Al o ol HE YD S $idlel | BndBRch WY B deong

operate for “connec priva ase Settlng

said digital e [ rivate node when said calling request is
| lodEP el S HRAAL Skt 17 . ing e

det ect ed; g a first connection to said private

base station according tq.said ate nod
' 9 %) requgs£¥ng a second connection to said first cell

station according to said first operation mode.

6. A method for providing a connection between a digital
mobile terminal and one of a first cell station and a second cell
station, said first cell station being connected to a first
communication line, said second cell station being connected to
a second communication line, said method comprisin_g the steps of:

a) detecting ?n operation mode of said digital mobile
terminal, said operation mode being one of a first operation mode
and a second operation mo:de, said first operation mode causing
said digital mobile terminal to operate for connection to said
first cell station, said second operation mode causing said
digital mobile terminal to operate for connection to said second
cell station, and said first operation mode having a higher
priority than said second operation mode;

l;) detecting a calling request in said operationmode,
said calling request occurring due to a user operation;

c) switching said digital mobile terminal to said
first operation mode when said calling request is detected in a
state that said digital mobile terminal is in said second operation

- mode;

. This i tﬁ . . _
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d)' ) ‘aut omat i cal | y switching said digital nobile term nal—to said-pubtic-—
node when said first connection to said private base stati Oﬂlisfs%iaétﬁésg%@ndg

e) requesting a second connection to said public base st l d
to said public node. 2. The et hod accordi ng tomlw”mm”
wher ei n: said step (c) conprises lthe step of reques

connection to said private base station according to said private node when

resetting a timer for a ap:egg&ﬁggicﬂﬁ&éiﬁs&vggyﬁgcﬁ%ﬁ1(-3? said ﬁ.azjfss:olr?:nh§gi d

(d) conprises the steps o con sl gha

Co sai a pub R i gpBading o sald FakER Beifhial mid peRE P ehERE IR,

wi t hout recejvi sai.d contraql. signal from.sajd.pr.ivate base stati.on

3 L e’ mAD R o Hetvedr St Adinall BoR31s EeZpifhl ana
f) st oppi n,gd cta,l | i.ng en said second connection to said public base
station fajl8@1d first cell sta et hod according to claim3, wherein:

said step (e) conprises a step of ,requesting said second connection to said
e) switching said digital mobile terminal to said

second operation mode when said first connection to said first
cell station fails; and

f) requesting a second connection to said second cell
station according to said second operation mode so as to establish
said second connection between said digital mobile terminal and

said second cell station.

—_— .

———

O O o
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publ i c"base station according to said public node when resetting a tiner

for a predetermned tiner value; and = said step (f) conprises a
step of: waiting for a control signal fromsaid public base
station; and - 14 -

stopping calling when said tinmer reachesjs%i d predeterm ned tiner val ue
"W thout receiving said control signal fromsaid public base station.

5. A nmet hod for providing a connection between a digital nobile

term nal and one of a first base station and a second base station, said
first base station being connected to a first conmmunication line, said
second base station being connected

DIGITAL MOBILE TERMINAL AUTOMATICALLY SWITCHING BETWEEN PUBLIC

AND PRIVATE MODES

(Y}

ABSTRACT

A digital mobile terminal comprises a memory (113) storing private setting data and
public.: setting data and a mode-switch timer (114). The digital mobile terminal automatically
switches between a public mode and a private mode with giving one a higher priority. When
in the public mode, the digital mobile terminal is forced into the private mode at the time of
off-hook and then starts the timer (114) for a set timer value and performs a calling request to
the private cell station (203). If the timer (114) reaches the set timer value without receiving a
control signal form the private cell station (203), the digital mobile terminal automatically

switches into the public mode and then makes a call to the public cell station (202).

Fig. 1.
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b o

to a second comrunication Iine which has a smaller connection service
charge then said first comunication line, said method conprising the steps
of : a) detecting a calling request in an operation node of
said digital nobile terminal, said calling request occurring due to a user
operation, said operation node being one of a first operation node and a
second operation node, said first operatiigm node causing said digital
nobile termnal to operate for connection to said first base station, and
sai d second operation node causing said digital nobile termnal to operate
for connection to said second base station; b) setting said
digital nobile termnal to said second operati on node when said calling
request is detected; c) requesting a first connection to said
secdnd base station accorgi ng sai d second operation node; | th
automatical ly sw tching s&i-é mobile termnal to said fifot
operation node when said firs4 ”-necfion to said second
fails; and e) i7" r
base station according ;o sa
met hod for providing a tonne
of a first base stationiand

t operatlon mode. &
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bei ng connected to a first comunication |line, said second base station
bei ng connected to a second communi cation line, said nmethod conprising the
steps of: - a) detecting a calling request in an operation node
of said digital nobile termnal, said calling request occurring due to a
user operation an operation node, said opgsation node being one of a first
operation node and a second operation node, said first operation node
causing said digital nobile termnal to operate for connection to said
first base station, said second operation node causing said digital nobile
termnal to operate for connection to said second base station,q and said
first operation node having a higher priority than said second HEperation

node; b) setting said digital nobile termnal to i first
operati on node when said calling request is detected in a stat )fhat said
digital nobile termnal is in said second operation node; am c)

requesting a first connection to said first base station accorqg to said
first operation node so as to establish said first connection bgtween said
digital nobile termnal and said first base station

< oB. I '

S | zE B
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- 15- d) automatically switching said digital nobile term na
to said second operation node when said first connection to said first base
station fails; and e) requesting a second connection to said
second base station according to said second operation node so as to
establish said second connection between3ghid digital nobile term nal and

sai d second base station.
FIG. 3
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[ . 1 .
station accordi‘ng to said second operation node; e) swi tching
said digital nobile terminal to said first operation node when said first

connection to said second cell station fails; and f)
requesting a second connection to said first cell station according to
said first operation node. 6. 474A met hod for providing a

connection between a digital

FIG. 4
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said first cell station being connected to a first comunicafion |i A QAR 1997
said second cell station being connected to a second comuni gdat®on-Ii-n

said nethod conprising the steps of: -2- a) detecting an
operation node of said digital nobile termnal, said operation node being

one of a firstheqiRitidhioTpriviitnod) dISwERGP RImAREA BornREtidiP@ahe Phivate Cbfi St

operation-nmode causing said digital nobile termnal to operate for
connection toS®49 first cell station, said second operation node causing
sai d However, in cases where a public cell station is located in the vicinity of the

user's home, the respective radio zones of the private cell station and the public cell
station are possibly overlapped, allowing the mobile telephone terminal to make a
connection to both the public and private cell stations. Since a charge is different
between public and subscriber connect services, as of now, the subscriber connect
service has a smaller charge, the user will set the manual mode switch to the position-of:
the private mode. In this case, when the manual mode switch is carelessly set to the
public mode, the public connect service will be charged by the amount of connect time
to the user's account without his/her knowing.

SUMMARY OF THE INVENTION

According to one aspect of the invention there is disclosed a method for
providing a connection between a digital mobile terminal and one of a public base
station and a private base station, said public base station, which is connected to a
public communication line, being located outdoors, and said private base station, which
is connected to a subscriber line, being located indoors, said method comprising the
steps of:

a) detecting, in an operation mode of said digital mobile terminal, a
calling request, said calling request occurring as a result of an operation by a user, said
operation mode being one of a public mode and a private mode, said public mode
causing said digital mobile terminal to operate for connection to said public base
station, and said private mode causing said digital mobile terminal to operate for
connection to said private base station;

b) setting said digital mobile terminal to a private mode when said calling
request is detected;

c) requesting a first connection to said private base station according to
said private mode;

d) automatically switching said digital mobile terminal to said public
mode when said first connection to said private base station fails; and

e) requesting a second connection to said public base station according to
said public mode.



dirfgital nobile terminal to operate for connection to said seLoﬁ"l%F' AllianT SHEET
station, and said first operation node having a higher prioffity th pd
second operation node; b) detecting a calling e@ﬂ]@stqﬁnﬂgglyw

operation node, said calling request occulming due to a user operatiom,
c) switching said digital nobile terminal to said first operation node

when said calling regiffhe i ahlithaispétt of iR indénfibe tieidls disdlckediaGhéthbd K01 | ©
ermnal .is in said second, operation ,m)lde; . . )
providing a connection between a digital mobile terminal and one of a first base station
and a second base station, said first base station being connected to a first
communication line, said second base station being connected to a second
communication line which has a smaller connection service charge then said first
communication line, said method comprising the steps of: '

a) detecting a calling request in an operation mode of said digital mobile
terminal, said calling request occurring due to a user operation, said operation mode
being one of a first operation mode and a second operation mode, said first operation
mode causing said digital mobile terminal to operate for connection to said first base
station, and said second operation mode causing said digital mobile terminal to operate

for connection to said second base station;

b) setting said digital mobile terminal to said second operation mode
when said calling request is detected;

c) requesting a first connection to said second base station according to
said second operation mode;

d) automatically switching said digital mobile terminal to said first
operation mode when said first connection to said second base station fails; and

) requesting a second connection to said first base station according to

said first operation mode.

According to still another aspect of the invention there is disclosed a method
for providing a connection between a digital mobile terminal and one of a first base
station and a second base station, said first base station being connected to a first
communication line, said second base station being connected to a second
communication line, said method comprising the steps of:



17 d) requesting a first connection to said fir REEH\CW"‘“ i SHEET

station according to said first operation nbde so as to esta I ql 1997
first connection between said digital nobile term nal and P rz @é$l
station; . -4-

a) detecting a calling request in an operation mode of said digital mobile

terminal, said calling request occurring due to a user operation an operation mode, said
operation mode being one of a first operation mode and a second operation mode, said
first operation mode causing said digital mobile terminal to operate for connection to
said first base station, said second operation mode causing said digital mobile terminal
to operate for connection to said second base station, and said first operation mode
having a higher priority than said second operation mode;

b) setting said digital mobile terminal to said first operation mode when
said calling request is detected in a state that said digital mobile terminal is in said
second operation mode;

c) requesting a first connection to said first base station according to said
first operation mode so as to establish said first connection between said digital mobile
terminal and said first base station;

d) automatically switching said digital mobile terminal to said second
operatlon mode when said first connection to said first base station fails; and

e) requesting a second connection to said second base station according
to said second operation mode so as to establish said second connection between said
digital mobile terminal and said second base station.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the functional configuration of a digital
cordless telephone terminal according to an embodiment of the present invention;

Fig. 2 is a schematic diagram showing an operation of the digital cordless
telephone terminal located in the overlapped areas of the radio zones provided by the
public cell station and the private cell station;



e) switching said-digital nobile terminal to said second opePFLAREHGde SHEET
when said first connection to said first . cell station failsjj and

f) requesting a second connection to said second cell stati rpaéﬁbb-ol'é'rW'tjggz"'
sai d second operation node so as to establigh said second cOnnection

between said digital nobile termnal and said second cell station.

CLAIMS:

L. A meitiod for providing a connection between a digital mobile
terminal and one of a public base station and a private base station, said public base
station, which is connected to a public communication line, being located outdoors, and
said private base station, which is connected to a subscriber line, being located indoors,
said method comprising the steps of:

a) detecting, in an operation mode of said digital mobile terminal, a
calling request, said calling request occurring as a result of an operation by a user, said
operation mode being one of a public mode and a private mode, said public mode
causing said digital mobile terminal to operate for connection to said public base
station, and said private mode causing said digital mobile terminal to operate for
connection to said private base station;

b) setting said digital mobile terminal to a private mode when said calling
request is detected; |

) requesting a first connection to said private base station according to
said private mode; '

d) automatically switching said digital mobile terminal to said public
mode when said first connection to said private base station fails; and

€ requesting a second connection to said public base station according to

said public mode.
2. The method according to claim 1, wherein:

_ said step (c) comprises the step of requesting said first connection to said
private base station according to said private mode when resetting a timer for a
predetermined timer value; and

said step (d) comprises the steps of:

waiting for a control signal from said private base station; and

switching said digital mobile terminal to said public mode when said timer
reaches said predetermined timer value without receiving said control signal from said
private base station.

3. The method according to claim 1, further comprising a step of:

1)) . stopping calling when said second connection to said public base
station fails.

4. The method according to claim 3, wherein:

said step (€) comprises a step of requesting said second connection to said
public base station according to said public mode when resetting a timer for a
predetermined timer value; and

said step (f) comprises a step of:

waiting for a control signal from said public base station; and
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stopping calling when said timer reaches said predetermined timer value
without receiving said control signal from said public base station.

5. A method for providing a connection between a digital mobile
terminal and one of a first base station and a second base station, said first base station
being connected to a first communication line, said-second base station being connected
to a second communication line which has a smaller connection service charge then said
first communication line, said method comprising the steps of:

a) detecting a calling request in an operation mode of said digital mobile -
terminal, said calling request occurring due to a user operation, said operation mode
being one of a first operation mode and a second operation mode, said first operation -
mode causing said digital mobile terminal to operate for connection to said first base
station, and said second operation mode causing said digital mobile terminal to operate
for connection to said second base station;

b) setting said digital mobile terminal to said second operation mode
when said calling request is detected;

c) requesting a first connection to said second base station according to
said second operation mode;

d) automatically switching said digital mobile terminal to said first
operation mode when said first connection to said second base station fails; and

e) requesting a second connection to said first base station according to
said first operation mode.

6. A method for providing a connection between a digital mobile

terminal and one of a first base station and a second base station, said first base station
being connected to a first communication line, said second base station being connected
to a second communication line, said method comprising the steps of:

a) detecting a calling request in an operation mode of said digital mobile
terminal, said calling request occurring due to a user operation an operation mode, said
operation mode being one of a first operation mode and a second operation mode, said
first operation mode causing said digital mobile terminal to operate for connection to
said first base station, said second operation mode causing said digital mobile terminal
to operate for connection to said second base station, and said first operation mode
having a higher priority than said second operation mode;

b) setting said digital mobile terminal to said first operation mode when
said calling request is detected in a state that said digital mobile terminal is in said
second operation mode; '

c) requesting a first connection to said first base station according to said
first operation mode so as to establish said first connection between said digital mobile
terminal and said first base station;
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d) automatically switching said digital mobile terminal to said second
operation mode when said first connection to said first base station fails; and
e) requesting a second connection to said second base station according

to said second operation mode so as to establish said second connection between said
digital mobile terminal and said second base station.
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