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BBDIBBR"PUBLIC DD PRIVAH MODES 

BACKGROUND OP THE INVER'rIOH 
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The ·present. invention generally relates to a digital mobile. 

communication system comprising public cell stiltions and 'private 

cell stations, and in·particuJ.ar to a digital mobile terminal and 

a method for making a cQnnection of the digital mobile terminal 

to either a public or private cell station. 

2. Description of the· Related Art 

Recently, a digital t~lephC>ne system known as a personal 

handy phone systq ·(PHS) bas been provided with public cell 

stations intended for use outdoors in addition to.private cell 

stations intende~ for home use. A public cell station is connected 

to an :rsDN public line and a private. cell station to a subscriber 

line. A mo.bile telephone temina1 is g~erally provided with a 
. . 

manual mode switch which manually changes the operation mode of 

the mobile telephone. 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 tbe. nearest pub11c cel.l. 

station. When at home, the user sets the manual mode switch to 
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the position of private mode, allowing it to make a connectio·n 

to th~ private cell station.· 

However,.in cases where a public cell station is lecated 
. . . 

in the vicinity of the user's home, the respective radio zones 

of the private cell st:ation and the pub1,1.c cell station are .. 

possibly overlapped, allowing the JDObile 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. 

.' .i . : ~ 

. SUMMARY OF. ';rHB INVENTION' 

An object of the ·present invention is to provide a digital 

· mobile terminal and a connection method which can avoid· a careless 

connection o:f the 4igital mobile terminal which is located within 

the overlapped area "of radio zones provided by the· private ·cell• 

station installed -in the. user.• s · hOille and the public oe11 station 

near the home. ' . 

Another .object of the present invention is to.provide a. 

di.gi.tal mobile terminal and.a.connection·methodwhicbcan 
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automatically make a connection of the digital mobile te~al 

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

re1iability. 

A digital mobile terininal according to the present· 

invention automatically switches between a public mode and a 

private mode with giving one a higher priority. More specifically, 

when in the public mode, the digital. mobile terminal is foroed 

into the private mode by off-book and then· starts a_,predete:cmined 

calling sequence to the private cell station. If- a connection 

to the priva~e cell station fails, the digital mobile teZ'Dlinal 

automatically switches into the public mode and then makes a call 

· to the public cell station. : .... i. 

According to an aspec·t of the present invent,i.'t>n-, an 

operation mode of the digital mobile terminal': is.'.detiected· which 
. . ! 

is one of a public mode 4nd a private mode •. ~he public ~de.causes 

the digital mobile termina~ to operate for connection to the public 

cell station,·and the private mode caus~s the dl.qi;tal mobile 

terminal to operate for conneetion to the private;cell station. 

Whal) a calling request occurs due to a user operation. ~s detected 

· in a state that the digital mobile terminal is in·'~ite\)J:iblic mode, 
. . 

the digital mobile teJ:Dlinal: · is .. forced to. switch\. ~/l;<'.t.he private 

mode. Therefore, a first ·~onneetion to the. privat~; ~~11 ·station 

is. requested accordinq. tO.-. tbe private moc;Ie. · r.f ·~the:. first 

connection to the private cell station fails, ·the ~igital mobile 

terminal switches from the. privat_e mode to· the pul>l.ic mode and 

then requests a second connection to the public.cell station 
-·--· -·----··-·--------

· ... ·.· 
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according to the public mode. 

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 rea~hes.the 

predetermined timer value without receiving a control signal from 

the private cell station, the digital mobile terminal i.s. forced 

to switch to :the public mode. 

Furthermore, th~ second connection to 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 ti.mer r~cnes the 

predetermined timer value without receiving a control .signal from 

the public cell station. 

Fig. 1 is a block diagram showing the functional 

configuration of a digital cordless telephone terminal according 

to an embodiment of ~he-pres~nt invention; 

Fig. 2 is a schematic diagram-showing an operati~n of the· 

digital cord;Le~s.telepboile.te:r:minal located in the ov~rlapped. 

areaa of the radio zones provided by the public cell s.tation and 

the private cell station; 
.• .. 

;_, . l r~ . . 

ii1~flf U1i1f Hr · .. 



·-. 5 

Fiq. 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 inve~tion: and 

F 19. 4 is a flowchart showing a connection pl;ocedure of the 

digital cordless telephone terminal which is in the private mode 

according to the embodiment •. 

DETAILED DESCRIPTION OF TSE PREFERRED EMBODIMENT 

Referring to Pig. 1, a.cordless telephone termin~l 

according to the present invention is mainly co1r;..>rised of a RF 

{radio frequency)- syst~ 10; a baseband system 11· and a control 

system 12. 1'he RF system 10 is compris_ed 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 recei"ver 

103 and the RF transmitter 104. The RF receiver 103 ·converts a 

RF received signal into a baseband rec~ived sigri~l and out~uts .. 

it to the baseband system 11 •. The RF transmitter 104 con~erts 

a baseband transmitting signal received from the baseband system. 

11 into a RP transmitting signal and outputs it ~o.the antenna 

101 through the. antenna switch· 102 •· The freguertey·:·i·.-ynthes·izer 

105 supplies var.iable reference frequencies to tlle;RP receiver 

103 and the ·RF. trans~tter 104, respectiveiy, and changes the · 

rec~iving . .frequency and the transmitting trequ.en~-+ in acc::orciance 
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with a frequency control signal. 

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. ~he 

baseband ~eceived 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 speech signal ·which is encoded by the· 'speech CODEC 

109 and th~ 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 tran.smitter 104 of 

the RF system 10. The channel CODEC 107 :outputs the frequency 

control signal to the frequency synthesizer 105 and·outputs .a 

timin9 control signal to· ·the RF system 10' for txi'ansl!'i.ssion and 

reception timing control •. i . i. i .. , . 

The op~ations o~ the RP system 10 and the \~aseband system 

11 are controlled by t~e. control system 12. The control system 

12 is coinpri.sed of a processor 112, a mem0ry 11~' la ·mode-s~itch 

timer 114, and a controller 115 for a display116~and a: keypad 

117. ~ '. 

The memory 113 previously stor~s pri:vate f~•".f!~.ing d_ata, 
'· ,. 

public sett.ing data, an :.identification number ("ID)_~ an 

identification number of the private cell station'·(J)r4,.vate cs·~ID) 
. ~ . . -

and an identification Dumber. Of the pub1ia c~ll station (pUblic 

CS-ID}. Th•. private setting data is com.prised ~f: _t_r,_a~s_m_}_t~~9' ___ _ 

·1 
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and receiving frequency data and other necessary data tor 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 ope~atio~ 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 

. 11 7 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 acknowled911Lent includes the same ID ·number at the time· 

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 maxim.um. time interval has elapsed. 

Receiving the ti:me-out signal from the mode-switch timer ll4, t_he 

processor 112 switches an operation mode of the teleph.:>ne t_m:minal 

from the private mode to the public mode or from the'pUbl.ic mode 

to a stop mode, which will be described in detail late~. 

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 te1ephone termina120·1 as 

·shown in Fig. 1 is taken with the user, th.e public cell s.tation 

1ili1ii1nr 
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202 is installed outdoors, and the private cell station 203 is 

placed in the user's house. 'l'he public cell station 202 is 

connected to the ISDN public line 204 and the private cell station 

203 to the subscriber line 205. In Pig. 2, it is ~ssumed that 

the public cell station 202 ls in the vicinity of the user's house 

and there is an overlapped area E3 of the radio zone Bl of a public 

cell station 202 and the radio zone E2 of a private cell station 

203. 

In such a situation, when J.ocated in the overlapped area 

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

both the public cell station 202 and the private cel'l station 203. 

ACcording to the embodiment of the present invention, a higher 

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

.because the. charge of .. a. private connection. s_eJ:Vice ·through the 

subscriber line 205 is general.l.y smaller than that of a public 

connection service through the public line 204 at the present tillle. 

More specifically, when calling, ·the processor 112 performs a 

private connection procedure according to the private J;etting data 

stored in the memoey 113 even if the mode setting key of the keypad 

117 is set to the public-mode position. Ne~less to say., the 

higher priorit:Y will be given to a smaller-charge service of the 

private and public connection ~ervices. The calling· operations 

_of the mobile telephone ~erminal 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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processor 112 are performing an intermittent receiving operation 

in the public mode (SlO). When the user presses an off-hook 

function key for calling (Sll), an operation mode o:f the mobile 

telephone terminal is forced into the private mode by the processor 

112 (512). More specifically, when the off-hook key is pressed, 

the processor 112 reads the private CS-ID ~nd the private setting 

data from the memory 113 and sets the RF system 10 and the baseband 

system ll according to those data. In other words, the operation 

mode of the te1ephone terminal switches from the public mode to 

the private mode and thereby the frequency of a control channel 

also switches to a· predetermined frequency for connection to the 

private cell station. 

After switching to tbe private mode, the .pro·c~ssor 112 

controls the channel CODEC 107 of tbe baseband system 11 to 

transmit a call request to the private cell station ~hen starting 

the mode-switch timer 114 set for the predetermine<;l· maximum time 

interva~ (Sl3). At the same time, the destinatioll ·number i.nput 

. by the dialing keys o:f the keypad 117-.is displayed on.othe LCD 116. 

After that, the processor 112 waits for an acknowledgment from 

the private cell station {Sl4-S18).· More- specifically~ when 

receiving a control signal -(Sl4), the processor 112:chei';:ks whether 

a source identification· number included in the received. control 

siqnal is identical to the private cs-10 (S15) •.. rf.:qo,.,identical, 
. ; 

the. wa~ting steps (S14-S18.l are .repeatedly· exeeu~eti1 .until the 

private CS-ID is received (YBs· of Sl') or .. the mode\ioi'•witch ti.mer 

114 exceeds the predetermJi,ned maximum ti.me interval -.(YES of:·Sl8} •. 
. . 
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When receiving the private cs-ID (YBS 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 ( Sl 7) • In other words, 

in this embodiment, a higher priority is given to the private mode 

because, as of now, the private connection service has a smallez-

charqe tha~ the public connection service. Therefore, even it 

the mobile telephone te::aninal is performing the public-mode 

receiving operati9n 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 t·ime interval (YES of Sl8) , the operation 

mode of the telephone terminal switches from the private mode to 

the public ·mode (Sl9) and thereby the frequency of a contro1 

channel ·also switches to a prEldetermined freguency 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 ~et for the predetermined maxim.um time 

interval (S20). After that, the processor 112 waits. for an 

acknowledgment from·the public cell station (S2l~S~S). More 

specifically, when receiving a control sigttal (S21), the processor 

112 checlCs whether a source identification number included in the 

received control signal is identical to the public CS~ID (S22) • 
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If not identical, the·waitinq 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 S25). 

When receiving the public CS-ID (YES of S22)", the processor 

112 controls the baseband system Ii so as to take well-known steps 

for connection establishment ( S23) and a telephone communication 

is started through the·public cell stat-ion (S24) •. 

If the mode-switch timer 114 exceeds the predetermined 

max~ time interval (YES of S25), the processor 112.stops calling · 

(S26) an4 returns to the intermittent receiving operation in the 

public mode. 

Referring to Fig. 4, it is assumed that the mode setting 

key of ~he keypad 117 is set to the private-mode position and the 

processor 112 are performing an intermittent recel:ving operation 

in the private mode (S30). When the user presses· an off-hook 

function key for calling (531), the processor 112 controis the 

channel CODEC 107· of the baseband system 11 to transmit a call 

request to t,he private ce11· station when start.ing the mode-switch 
. . 

timer 114 set for the.predetermined maxim.Wit time interval. (S32). 

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 tbe'private cell 

station (S33-S37). MOre specifically, when receiving a control. 

signal (533), the·processor 112 checks whether a source 

identification number included in t;he rece~ved control signal_ is 
-· ---·-· ·-------- ·-·-·-· --·----··-··· 
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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 s3 7) • 

When receiving the private cs-ID (YES of S34), the processor 

112 controls the baseband system ll·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 intenn.ittent receiving 

operation in the private.mode. 

Al.ternatively, in cases where the mode setting key of the 
l . 

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 m.o~e-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 pressinq an on-hook key. 

While there has been ·described what is at present. considered 

to be preferred embodiment of the invention, it will. he!understood 

that various modifications may be made tberein.1 For instan~e, 

the ·present invention may .be applied to the data transmission of 

~acsimile machines, computers and tbe l.ikes. .It is intended to 

cover in the appended claims all such modifications ~· f.all within 

the spiri~ and scope of the invention. -------­·--------
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What is claimed is: 

1. A method 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 lin , stid method comprising the steps of: · 

a detecting an operation mode of said digital mobile 
I 

terminal, said opefation mode_being one of a public mode and a 
I • 

private mode, aid1public mode causing said digital mobile 
I . . 

terminal to op ate for connection. to said public cell station·, 
i 

an4 said priva e mode causing said digital mobile terminal to 

operate for co necjion to said private 'cell station; . 

b) detecting a calling request in said operation mode, 
I . said calling r ert occurring due to a user operation; . 

c) switching said digital ·mobile terminal to said 

private mocie .when said calling request is detected in said public 

mode; 

d) requesting a first connection to said private cell 

station accord' g ~o said private mode1 

e) switching said digital mobile· terminal to said 

public mode whe said first connection to said private cell station 

fail.SJ and 

e<Jlfesting a second connection to sa_id public cell 

11111111111111 11111 1111111 1111 
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station according to said public mode. 

2. The method according to claim 1, wherein: 

said step (d) comprises a step of request~ng said · 

first connection to· said private cell station according t.o said 

private mode when resetting a timer for a predeteJ:mined timer 

value; and 

said step. (e) comprises the steps of: 

waiting for ~ control signal from said private cell 

station; and 

switch.ing said digi~al mobile terminal.to said 

public mode when said timer :feaches said predeteJ:mined timer vaiue 

without receiving said control signal from said private cell · 

station. 

3. The method according to c1•im 1, · further comprising 

a step of: 

g) stopping calling when said second connection to 

said pubiic 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 accor~ing- to said 

public mode when resett!Dg a timer for a predetermined timer value; 

and 

said step (g) comprises a step of: 

I lllllll llllll lllll lllll II llll 
* C L M . S * 
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waiting f9r a control signal from said public cell 

station; and 

stopping callinq 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 digit!ll 

J,UObile terminal and one of· a first cell st~tion and a second cell 

station, said irst cell station being connected to a first 

communication ine r said second cell station beinq connected to 
I 

a second comm.un cation line which has a smaller connection service 

charge then sa · first communication line, said method comprising 

the steps.of: 

a) detecting an operation mode of said diqital mobile 

terminal, said operation mode being one of a first operation mode 

and a second operation mode, said first operation mode causing 

said. diqita1 mobile terminal to operate for connection to said 

first cell station, and said s·econd operation mode causing said 

digital mo~ile terminal to operate for connection to said second 

cell station; 

b) detecting a callinq request in said operation mode, 

said calling reguest occurring due to a "ser operation; 

c) switching said-dig~tal 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 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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station according to sa.id second operation mode; 

e) switching said digital mobile terminal to said 

first operation mode when said first connection to said second 

ce11 station fails; and 

f) requesting a second connection to said first ce11 

station according to $aid first operation .mode. 

6. A method for providing a connection between a digital 

mobile terminal and one of a first cell station an~ a second cell 

station, said first cell station being connected to a first 

commun:Lcation line, said second cell station being cQnnected to 

a second communication line, said method comprising· the steps of: 

. a) detectiJig an operation mode of said digital mobile 

terminal, said opera:tion mode being one of a first operation mode 

and a second operation mode, said first operation mode causing 

said digital mobile tez:minal to operate for connection to said 

first cell station, said second operati~n 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 mod~; .. , 

b) detecting a callin~ request in said operation mode, 

said calling reqUest occurring due to a user operation; 

c) switching ~aid digital mobile.terminal to said 

first operation mode when said calling_ request is detected in a 

state that said digital mc;>b~1e terminal is in said second operation· 

mode; 

111111111111111111111111111111 
* C L M S * 
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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 digita1 mobile teX'Jll.inal and 

said first cell station1 

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 

st.ation according to said second operation mode so as to establish 

said second connection between said diq~tal -.obile terminal and 

said second cell station. 

·.• .· .. ;·,• 

111111111111111111111111111111 
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