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1 PORTABLEQJ ﬁitEEEEHCNE AND METHOD FOR SELECTING E%bF”@HEAP
FEE.The presentxlnventlon generally relates to a radi ‘££I@§ pgﬁ tgﬂﬁj
nethqe for selecting a radio channel. Mre speC|f|ca¢F t'’he presen
invention is directed to a radio tel ephone systemin mhlch a portable radio
t el ephone of a private-use radio tel ephgne apparatus connected to a
t el ephone communi cation network, can communicate also with a publi.c-use

h onm; n network. The

above- des S E@%%§%£L§$Q .%ugbésiggatus s known as a
so-cal | ed SEB , E and al so a so-terned "system
cordl ess telephone ut|||zed in a f|rn1 This radi o tel ephone

The present invention generally relates to a radio-
telephone and a method for selecting a radio channel.
More specifically, the present invention is directed to a

W

radio telephone system in which a portable radio telephone
of a private-use radio telephone apparatus connected to a
telephone communication network, can communicate also with
10 a public-use radio base station connected to the
communication network.
~ The above-described private-use radio telephone
apparatus is known as a so-called "cordless telephone"
used in a home, and also a so-termed "system cordless
13 telephone“ utilized in a firm. This radio telephone
system has been developed in Japan as a second-generation
cordless telephone system. In the second- generation
cordless telephone system, a plurality of public radio
base stations and a control center for contfolling
20 communications via these public radio base stations, are
connected to the 'presently~available communication
network, namely, an PSTN (Public Switched Telephone
Network) or an ISDN (Integrated Services Digital Network).
To this communication network, cordless telephones used
25 in homes and offices are connected. The portable
telephone terminals (radio telephones) of these cordless
telephones are registered in the control center in order
that these portable telephone terminals can also be
operated outside the homes and offices. In other words,
. 30 a-portable'-telephone-terminal of a cordless telephone
apparatus is operable as a handset of this cordless _
telephone apparatus while this portable telephone terminal
is used within a range covered:by a 'hqme,'or a firm, and
furthermore, the portable telephone tefminal id operable
35, like a "cellular phone" while this portéble telephone
terminal is brought out. from the home or firm in the
second- generation cordless telephone system.
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syst'em has been devel oped in Japan as a second-generation cordl ess

t el eghone system Fn the second- generation cordless tel ephone system a
plurality of public radio base stations and a control center for
control | ing conmuni cations via these public radio base stations, are
connected to the presently avail abl e comynication network, nanely, an PSTN
(Public Swi tched Tel ephone Network) or an | SDN (I ntegrated Services Digital
Network). To this connunl tlon net cordl ess tel ephanes sed i n homes
and offices are coriRct2 d Q%ﬂﬁi?ﬁﬁﬁ ?é%rﬁélﬁ %di o

t el ephones) mfstemses cmaﬂmstalﬁm'mme@ s Igpd o eimermmmity ol

center in or{ieecg thated pq-:ﬂdameel, tﬁ{ms&rm @&r@ﬁhﬁnwlb& a

oper at ed de T he hones an ffices. . In other words, a portable
t el ephone t PRI SFLON RATAUL OF |2 pifshie base station in a 'similar
5 manner to that of the normal portable radio telephone
system. This control channel information is similarly,
intermittently transmitted from the radio base station,
and contains such information to require a telephone call.
10 Under such a circumstance, first of all, one receiving

method for a portable terminal of a cordless telephone
apparatus which has been registered into the control
center may be conceived such that both of control channel
information with regard to the radio base station of the

15 cordless telephone apparatus (simply referred to a
"private radio base station" hereinafter) and the public
‘radio base station are received at the same time. Even
if the portable terminal would be designed to be
receivable both of the control channel information for the

20 = different radio base stations, while this portable terminal
is brought out from a home or office, the control channel
information of the private radio base station can be hardly
received and useless power thereof is consumed.

As a consequence, it is preferable for the portable

25 terminal receiving method to receive the control channel
information from the private radio base station when the
portable terminal is operated within the home or office,
and also to receive the control channel information of the
public radio base station when  the portable terminal is

30 brought out from the home or offiée. One possible and
simple receiving method is conceived to achieve the
above-described preferable conditions. That is, a
selecting switch may be employed and manipulated to
receive only one control channel information.

35 However, in this case, the following drawback may be
caused under such an environment that both of the control
channel information transmitted from the private radio
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apparatus I s operable as a handset of this cordl ess tel ephone apparat us
while this portable-tel ephone ternminal is used within a range covered by a
hong, or a firm and furthernmore, the portable tel ephone termnal is
operable i ke a "cellular phone” while this portable tel ephone termnal is
brought out fromthe honme or firmin the second- generation cordl ess

t el ephone system -2- Also in this secold-generation cordl ess tel ephone
system a radio telephone is designed to intermttently receive control
channel inforpBkeoataBisHNEAEONLRE pubhie taansnbaséostaeibndcah Beradi 0

base station Incgléég1lgémely if the selecting switch provided in the
portable terminal would be selected to receive the signal
derived from the public radio base station and this
5 portable terminal would be operated near the home, or
office. That'is, when a telephone call is made, although
this telephone call could be made by the portable terminal
via the private radio base station at a free communication
cost, this telephone_call is made via the public radio
10 base station and therefore requires a certain amount of
communication fee.  As a result, a total communication fee
becomes expensive.
The presenf invention has been made in an attempt to
solve the above-described drawbacks, and therefore, has an
15 object to provide a portable telephone capable of making a
telephone call via a private radio base station under such
a communication éondition that this portable telephone can
communicate with any one of the private radio base station
and also the gublic radio base station.

20 A further object of the present invention is to
provide a method'for selecting a radio channel, which is
suitable to suppress a communication cost at a cheap fee
when a telephone call is made.

A radio telephone system, according to the present
25 invention, comprises:
a private radio telephone unit constructed of at least
one portable telephone and one private radio base station;

a plurality of public radio base stations; and

30 a communication network for connecting said private
radio telephone unit with said plural public radio base
stetions, said portable teléphone including a base station
selecting means for selecting said private radio base
station at a top priority as a telecommunication station

35 when a telephone call is made, and said portable telephone
being capable of communicating with not only said private
radio base station, but also said public radio base
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manner to that of the normal portable radio tel ephone system This control
channel information-is simlarly, intermttently transmtted fromthe radio
basé station, and contains such information to require a tel ephone call.
Under such a circunstance, first of all, one receiving nethod for a
portable term nal of a cordless tel ephone apparatus which has been
registered into the control center may be €oncei ved such that both of
control channel information with regard to the radi o base station of the
cordl ess teleghnﬁgnapparatus (sinply referred to a "private radi o base

station" herei naft s¢ f téhhﬁtl‘@ibl Jdadi %@%&Hﬁfsﬁ%ﬁar&é%&?

the sane tine. e porta e termnal wou e desi gne
recei vabl e bdthQﬂtltq{b widrk REcCAne ARRaGe O M Fiefesenak t@ riha ent radi o
base stati onsgoMitwithg hispauirfiadtddrerafidialo the drawings, in which:

5 Fig. 1 is a schematic block circuit diagram of a
portable telephone according to a first preferred
embodiment of the present invention; '

Fig. 2 is a flow chart for representing a process
operation performed when a reception channel is sét;
10 Fig. 3 schematically illustrates an arrangement of a
channel memory employed in a portable telephone according
to a second preferred embodiment of the present invention:;

Fig. 4 is a flow chart for showing a process operation
15 . performed when a private reception channel is set; '
Fig. 5 is a flow chart for representing a process
operation executed when a public reception channel is set;

Fig. 6 is a flow chart for indicating a process
20  operation performed when a calling channel is set;
Fig. 7 schematically shows an arrangement of a channel
memory employed in a portable telephone according to a
third preferred embodiment of the present invention;
Fig. 8 is a flow chart for explaining a process
25 operation performed when a public reception channel is
set; and
Fig. 9 is a flow chart for indicating a process
operation executed when a calling channel is set.
ARRANGEMENT OF FIRST PORTABLE TELEPHONE
30 Referring now to Figs. 1 to 2, an arrangement of a
portable telephone according to a first preferred
embodiment of the present invention. A major feature of
this first portable telephone is such that a private
reception channel is set with a +top priority.
33 Fig. 1 schematically shows a circuit arrangement of
the first portable telephone used in the second generation
cord;ess telephone system. A signal transmission system
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I's brought out froma hone or office, the control channel information of
the private radio base station can be hardly received and usel ess power

t hereof is consunmed. As a consequence, it is preferable for the portable
term nal receiving nethod to receive the control channel information from
the private radi o base station when the portable term nal is operated
within the home or office, and also to receiwe the control channel

i nformation of the public radio base station when the portable terminal is

brOEght out fgp @ﬁfébﬂeaonsﬁe&e@ﬁf%cleadio &@ep@ﬁatﬂbxe &ndl &ipPreaBsei vi ng
That s, a SoPBLEPAG S BoRorhy beongt By b SHECFaN Sor SHEEe e FirtE oni y
one control cépshen, |h$ooﬁathenTDMmeE@r (ThW@HDSVQQSQn Ngktipledw ng
dramback MY REcess-Time Division Duplex) system in which a voice
5 signal is also converted into dlgltal data to be
transmitted/received.
' In the circuit arrangement of Fig. 1, reference
numeral 1 indicates an antenna and reference numeral 2
denotes a switch for switching transmission and reception.
10 This switch 2 is set to normally connect the antenna 1
with a receiver unit 3, and is used to connect the antenna
1l to a transmission unit 4 during the transmission
operation. A reception frequency of the receiver unit 3
and a transmission freguency of the transmission unit 4
15 are defined by an oscillation frequency of a synthesizer 5.
| The oscillation frequency of the synthesizer § is
selected by a control unit 6. A digital
modulation/demodulation unit 7 corresponds to such a
circuit arrangement that a digital modulation signal
20 derived from a radio base station and received by the
receiver unit 3 is demodulated and the demodulated signail
is outputted to a TDMA processing unit 8, and a carrier is
modulated by the digital data outputted from the TDMA
processing circuit 8 and the modulated carrier is
25 outputted to the transmission unit 4. TDMA_processing
unit 8 is such a circuit unit for processing the
transmission/reception data based on the above-described
TDMA-TDD data transmission system. In a concrete
operation of this TDMA processing unit 8, a real data
30 portion is extracted from signal data which has been
received from the radio base station at a predetermined
time slot. Then, when the real data corresponds to the
control data, this control data is sent to a control unit
6. When the real data corresponds to speech data, this
35 speech data is supplied to a speech coder/decoder unit
(speech CODEC unit) 9. Furthermore, this TDMA processing
unit 8 adds. a header portion to the speech data derived
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caused under such an environment that both of the control channel

I nfordsrati on transmtted fromthe private radio -3- base station and the
public radio base station can be received, nanely if the selecting switch
provided in the portable term nal would be selected to receive the signa

derived fromthe public radio base station and this 5 portabl e term nal
woul d be operated near the honme, or offide.~ That is, when a tel ephone
call is made, although this tel ephone call could be nmade by the portable

term nal vi aftrbe [rhevspeechdCoODBa&saenstadi or &hea toeérodndatacdrivedcost,
this tel ephogggalthel BoRREB1VLAiLNE, PUB! | €nb2db8ia data owns a
predetermined format. Thereafter, the resultant data is
inserted into a predetermined time slot, which is finally
S supplied to a digital 'modulation/demodulation unit 7. It

should be noted that when the above-described digital data
received corresponds to the data received in the control
channel, the control data to be supplied to the control

_ unit 6 are an ID (identification) code of the radio base

10 station indicative of a transmission source, <transmission
period information representative of a signal transmission
period, another ID code of the portable telephone
functioning as a calling number, and so on. When the
above- described control data outputted from the control

15 unit 6 correspohds to the transmission data at the control

channel, this control data is an ID code of the portable
telephone indicative of a transmission source, another ID
code of the radio base station. representative of a
transmission destination, and a calling demand code etc.

20 The speech CODEC unit 9 is such a circuit unit for

' expanding digital speech data which has been

data-compressed in accordance with the ADPCM (Adaptive
Differential Pulse Code Modulation) method and sent from
the TDMA processing unit 8, to obtain original data. The

25 resultant original data is supplied to a speech converting
circuit unit 10. Also, digital speech data produced in
the speech converting circuit unit 10 is compressed in’
accordance with the ADPCM method and the compressed speech
data is supplied to the TDMA processing unit 8. The

30 ‘speech converting circuit unit 10 is equipped with an A/D
converter and a D/A converter, converts the digital speech
data derived from the speech-CODEC unit 9 into an analog
Speech signal which will then be outputted to a speaker
11, and also converts a -speech signal inputted from a

35 microphone 12 into a digital speech signal which will then
be outputted to the speech CODEC unit 9. These circuit
units are controlled by the control unit 6.
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10 * base station and therefore requires a certain anount of conmunication

fee., As a result, a total conmunication fee becones expensive. The
present invention has been nade in an attenpt to sol ve the above-descri bed
drawbacks, and therefore, has an 15 object to provide a portable

t el ephone capabl e of making a tel ephone call_via a private radi o base
station under such a communication condition’that this portabl e tel ephone
can comruni cate with any one of the private radio base station and al so the
public radio base stBhe @enta®l unit 6 AdnANHE Wig eoensll lapanaddems of

i nvention is tQHy o de @ gittihd FerphRild N9 ad %&Wlwiwlach is

suitable to suppress a co i cation cost at .a cheap f.e a tel ephone
call is nmade. lg%qsqéﬂtﬁﬁg?%£|46bﬁh M ekt the control 1 unl £’ Contrdls

the above-described various circuit units and also other
5  circuit units (will be described later). The ROM 13

stores not only the above- described program used to
control the circuit operations, but also a self-ID code
allocated to this portable telephone, and the ID code of

_ the cordless telephone or the radio base station belonging

10 to this portable telephone. These ID codes are utilized
to'judge whether or not the transmission source of the
calling detection signal and the received signal
corresponds to the radio base station of the
above-described cordless telephone.

15 ‘Further, to the control unit 6, a key input unit 14, a
display unit 15, a ringer 16, and a RAM 17 are connected.
The key input unit 14 is to input dial data and various
sorts of control commands, and is arranged by a power
supply switch 12 dialing keys; a communication start key

20 manipu;ated«when a telephone call is made and a telephone
call is accepted; a communication end key manipulated when
2 telephone communication is ended; a telephohe line
selecting key:; an extension line selecting key, and a

| reception channel resetting key. Dialing data inputted

25 from the key input unit 14 is outputted via the control
unit 6 to the TDMA processing unit 8, transmitted from the
antenna 1 to the radio base station, and also sent to the
display unit 15, so that the content of this dialing data
1s displayed on the display unit 15. The ringer 16 is

30 employed to announce a telephone call, and is driven only
when the received calling number is coincident with the
self-ID code stored in the ROM 13. The RAM 17 is to store
various sorts of data, for instance, transmission period
information of a radio base station received in a control

35 channel. _

In the first portable telephone with the

above-described circuit arrangement, a private control
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- 3a - According to the invention in a first aspect, there is provided in a
radi o tel ephone systemthat includes at |east one private radi o base
station, a plurality of public radio base stations, and a portable
'telephone provided with a manual |y operable switch for nmaking a tel ephone
call, which tel ephone is operative for setting a radio channel to
connunlcate with said private radi o base H4tion and said public radio base
station, a radio channel setting method of the portable tel ephone
conprising t chasineds caihn beetsedt Wwighop&r FoPoPréorddyd agaithel Fecepsiabpl e
switch; sear giyiaRgehohyd tidditgS ol dhe! PRRETE ! boPpliyOdusdca, or

resetting the reception channel. As to this setting

operation of the reception channel, a detailed operation

5 thereof will be explained with reference to Fig. 2.

Once the private control channel or the public control
channel has been sét as thé reception channel, a reception
waiting state will be set. '

_ Under this reception waiting condition, when a

10 telephone call is made, namely the received calling number
is coincident with the self ID code previously stored in
the ROM 13, the ringer 16 is driven. When a user of
this portable telephone manipulates the communication
start key in response to this telephone call, a demand

15 signal for a communication channel allocation is
transmitted to the radio base station. Thereafter, the
communication channel is allocated by the radio base
station, and a call response signal is sent to the radio
base station through the allocated communication channel.

20 As a result, .2 communication line is set between this
first portable telephone and another telephone from which
the telephone call is made, and thereafter a telephone
communication is available via the microphone 12 and the
- speaker 11 with the person who has made this telephone

25 call.

' Under reception waiting state, when the communication
start key is manipulated, a demand signal for a
communication channel allocation is sent to the radio base
station. Thereafter, the communication channel is

30 allocated by the radio base station, and the demand signal
is sent to the radio base station through the allocated
communication channel. Subseqguently, dialing data is
produced by operating the dialihg key and transmitted to
the radio base station. Thus, a telephone communication

35 is set between this telephone and another telephone which
has received this telephone call, and thereafter this
telephone user can communicate with a person who is called
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pri-vate radi o base station for a predetermned tinme duration, when the
operation of said manually operable switch is detected; setting a radio
comiuni cation channel with said private radi o base station when the radio
signal of said private radio base station can be detected during the
predeterm ned tine duration; -and setting a radi o conmuni cati on channel wth
one of said plurality of public radio base-$®ations, fromwhich a radio
signal is received before said manually operable switch is operated, when

ghe radlﬁ S'gnghaOftﬁélgiéﬁbﬁﬁbﬁeradlanaa&ﬁesb pklerarcannot be detected
second aspet . there 1o provi dEHCERTAON GREREL BRARING,BRBERR LI Lai ng:
A process operation for setting a reception channel in
the first portable telephone shown in Fig. 1, will now be
5 described with reference to a flow chart indicated in Fig.
2. A process flow shown in Fig. 2 is commenced when the
power supply switch is turned ON, or the reception channel
resetting key is operated.
'At a first step S1, a reception of a first private

10 control carrier is set. More specifically, this first
private control carrier setting operation is performed by
setting the oscillation frequency of the synthesizer 5 to
such a frequency corresponding to the first private
control carrier. As a result, signals transmitted from a

15 .Plurality of radio base stations of cordless telephones '
used in homes and firms are sequentially received by this
first portable telephone. In these cordless telephones,
this first control carrier is used as a carrier of the
control channel (namely, this carrier transmits control

20 information used in the radio telephone channel). Then,
an ID code of a transmission source (an ID code of the
relevant radioc base station which has transmitted this
reception signal) contained in the respective reception
signals, is sent from the TDMA processing unit 8 to the

25 control unit 6. The control unit 6 compaires the ID code
of the transmission source derived from the TDMA
processing unit 8 with the ID code of the radio base
station stored in the ROM 13, and executes a process for
detecting a reception of an ID code of a specific '

30 transmission source which is coincident with this ID code
©f the radio base station, and then make a decision
thereof at a step S2. When no detection is made within a
predetermined time period that the specific ID code of the
transmission source is detected, namely, when the signal

35 transmitted from the radio base station of the cordless
telephone to which this first portable telephone belongs,
cannot be received, the process operation is advanced from
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at least one private radio base station; a plurality of public radio base
statjons; and a portable tel ephone being operative for exchanging signals
with said at | east one private radi o base station and said plurality of
public radio base stations, the portable tel ephone conpri sing: - 3b-
signal receiving neans for receiving a signal fromsaid at | east one
private radi o base station and said plural i@ -of public radio stations; a
manual | y operabl e phone call switch; and based station selecting neans for
sel ecting sai dclgd step S2 to a step S3 at which a judgement is made

whether or not the scanning operation of all of these
private control carriers has been completed. If this
scanning'operation of the private control carriers has not
5 yet been accomplished, then other private control carriers
are set for reception at a step S4, and then the process
operation is returned to a step S2.
At the step SZ, when the specific ID code of the
transmission source can be detected, the process operation
10 is advanced to a step S5 at which a .check is done whether
or not a synchronization has been established. In other
words, it is judged whether or not such a condition is
established that all of the information about the control
channels intermittently transmitted from the radio base
15 stations can be intermittently received. If the _
synchronization is not yet established, then the reception
of the control carrier is further continued to receive the
transmission period information transmitted from the radio
base stations, and therefor such a synchronization can be
20 established based on this transmission period information.
At the step S5, if it is judged that the synchronization
can be established, then the following processes are
commenced from a step S6 to a step S9. That is, at the
first step S6, such an indication is made that a telephone
25 communication is available between this first portable
telephone and the relevant private radio base station.
Thereafter, another check is done whether or not the
SYnchronlzatlon is still maintained at the step S7, a
further check is. made whether or not a telephone call is
30 made at the next step S8, and also a still further check
is done whether or not the key for making such a telephone
call is operated at the step S9. A series of these steps
S6 to S9 is repeatedly performed, namely the normal
telephone call waiting condition is performed.
On the other hand, at the step S3, if it is judged that
the scanning operations for the all private carriers have
been completed, the process operation is advanced to a

- 35

This Sheet Has Been cﬂlaced




| east one private radi o base station in case said manual |y operabl e phone
call switch is operated while said signal receiving neans is receiving a
signal fromone of said plurality of public radio base stations and
selecting one of said plurality of public radio base stations from which
sai d signal receiving neans was receiving a signal before said manually
oper abl e phone call switch was operated, whéA said signal receiving neans
cannot receive a signal fromsaid at | east one private radi o base station.
According to thadpealt ia@ whizh i récepraeh dfher Eirstppublded contadilo

t el ephone systen1c 5ie§hg%t'a pr, Sva%grgggh% t?J%%%ﬂﬂ%n%n%Ed %%k%pkgg at

| east one port one ‘and private rdd tion, a pluarality

of public radi (silgn{@éssmmﬁéttﬁ@d fa"%bmmlémlértm@tfvmukalfi@r rasiee baiseg

said private gtations in which this first public control carrier is
5 used as the carrier for the control channel. Next, at a
step 511, a judgement is made as to whether or not a
synchronization is established between this first portable
telephone and any one of the public radio base stations.
If no synchronization can be established between this first
10 portable telephone and any one of the public radio stations
within a predetermined time period, the process operation
is advanced to a step S12 at which a check is done whether
or not the scénning operations for all of the public
control carriers have been ended. If the scanning
15 operations of all of the public control carriers have not
‘yet been accomplished, then the process operation is
advanced to a step S13 at which a reception of other
public control carrier is set. Subsequently, the process
operation is returned to the step S11 at which the above-
20 described process for judging whether or not the
synchronization is established, is similarly performed.
To the contrary, if it is detected at the step S11 that
the synchronization can be done between the first portable
telephone and any oné of these public radio base stations,
25 the process operation is advanced to a step S14. At this
Step S14, such an indication is made that a telephone
communication is available between the first portable
telephone and the public radio communication station.
Thereafter, the process operation is advanced to the step
30 - S7 at which the above-described signal receiving state is
entered.

If this synchroﬁization becomes asynchronous under the
signal reception condition, then such an asynchronous state
is detected at the step S7 and the process operation is

35 . returned to the step S1 at which the process for setting
the reception channel is rescheduled. Namely, even when
the synchronization is established between the first
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radio tel ephone unit with said plurality of public radio base stations; and
wherein said at | east one portable tel ephone conprises: a node sel ecting
means for selecting a first node in which the signal transmtted from said
private radi o base station is received, and a second node in which the
signal transmtted fromany one of said plurality of public radio base
stations is received; a manually operabl & &ﬁbne call switch; a base station
sel ecting neans for selecting said private radio base station at a top
priority as a petesimhenure bsphare srat itdre waublsia dradimididse optsrtaldre phbne
call swtch i s,gneraled sAichrdicud Sstdie rap! acsrmti shee! €% $rivate SE

reception channel is set with the top priority and

therefore the control channel is again set.

5 If a telephone call is made under the signal reception

condition, then the telephone call is detected at the step

S8 and the process operation is advanced to a step S15 at

which 2 calling process for driving the ringer 16 is

. performed. _

10 When the key operation for making a telephone call is
performed under the signal reception condition, this
telephone call is detected at the step S9 and the process
operation is advanced to a step S16, at which such a
telephone-call process is performed that signals for

15 demanding a communication channel allocation and a
telephone call are sent to a radio base station. This
telephone-call process is done in the control channel under
reception. Since the private control channel reception is
performed with a top priority, the control channel used the

20 radiévbase station of this cordless telephone can be firmly
set as the reception channel not only when the power supply
switch is turned ON, but also when the asynchronous state
is established, if the place where this first portable
telephone is used is located within the calling area of

25 the cordless telephone belonging to this portable
telephone. As a consequence, when a telephone call is
made, this telephone call can be established under such a
condition that the private control channel is set with a
top priority. Furthermore, since the first portable

30 telephone employs the reception channel resetting switch,
if this Channel resetting switch is operated just before a
telephone call, then the private signal channel reception
can be done with a top priority, so that a communication

: fee can be reduced, as compared with the conventional
: 35 cordless telephone system.
It should be noted that when it is judged that the
Scan operations of all of the public control carries have
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- 3c - wherein said base station sel ecting nmeans conprises: neans for
searching the signal transmtted fromsaid private radi o base station prior
to the searching operation of the signal transmtted fromsaid plurality of
public radio base stations when the second node is selected in which the
signal transmtted fromsaid plurality of public radio base stations is
recei ved; first storage means for storing-fAformati on about the signa
transmitted fromsaid private radi o base station when the signal
transmtted fraresai cconplated ratdi thd asteestSHi3 ornthen ddie @gmbdss peakasstaiach

means; is advanced to a step S17 at which such an indication is
made that this portable telephone is present outside the
telephone service area.
5 ARRANGEMENT OF SECOND PORTABLE TELEPHONE
Then, a description will now be made of a portable
telephone according to a second preferred embodiment of
the present invention with reference to Figs. 3 to 5.
A -major feature of this second portable telephone is
10 such that a manual operable switch is employed to select
as the reception channel, either the private-use control
channel, or the public-use control channel. Furthermore,
according to the major feature of the second portable
telephone, when the public-use control channel is selected

15 as the reception channel, a search is newly made of the
private-use control channel in case that a telephone call
is made.

It should be noted that since an arrangement of the

second portable telephone is substantially identical to

20 that of the first portable telephone, no illustration
thereof is made, but only a different point between them
will now be explained. As previously described, in case
that the public control channel has been set to the
reception channel of the second portable receiver, the

25 private control channel is newly searched when the

: telephone call is made. As a consequence, a channel
memory is provided in the above-described RAM 17, which
stores information about the public control channel.
This public control channel has been set as the reception

30 channel while the search of this private control channel
is commenced, ang thereafter a telephone communication is
ended.

Fig. 3 schematically represents a detailed structure
of the above-described channel memory employed in the RAM
35 17. In this channel memory, such memory areas are
proviced for storing a carrier number and a slot number

used to specify a carrier and a time slot, which are used

o i



a second storage neans for storing information about the signal transmtted
froma particular one of the plurality of public radio base stations that
is selected as a comuni cation station in said second node in which the
signal transmtted fromsaid plurality of public radio base stations is
recei-ved; and wherein said base station selecting neans sel ects said
private radlo base station with top priority4based on the information
stored in said first storage neans when said nanual |y operabl e phone cal

swi tch is oper afrechin pusl ige teormne lofeksaing Ipl ur aih'dsp ofmemadrlyl aread arease

stations based 3&0 hzeed rgo[o é@)t:‘eorh%r%rnﬁ%él% cte oq_qlcf%gﬁ{ grreans when

sai d prlvate ra Base station cannot ase | nformati on
stored in sai d iNdigative Kfe IEERNIHTHER REEHAQG QS & GadEeds Ghangied,
private radi 0 srid igH.ID code of a public radio base statlon.
) SECOND RECEPTION CHANNEL SETTING PROCESS
A process operation for setting a reception channel in
the second portable receiver will now be explained. As

previously stated, in accordance with the second preferred
: embodiment of the present invention, the reception channel
10 is selected to be eithér' the private control channel, or
: the public control channel by manipulating the manual
operable switch. In Fig. 4, there is shown a process
operation for setting a reception channel when a private
mode is selected by manipulating the switch. In Fig. 5,
15 .there is indicated a process operation for setting a
reception channel when a public mode is selected by
operating the switch.
First of all, a description will now be made of the
process operation for setting the reception channel in the
20 private mode. :

' In the reception-channel setting process operation bf
Fig. 4, when the mode selecting switch is set to the
private mode, such a mode representation that the private
mode, is selected as the reception mode is made at a first

.25 step Tl. At the next step T2, a reception of a first
Private control carrier is set. A series of process
operation defined after this step T2 is identical to the
above-described process operation for setting the private
control, as defined after the step S1, in the first

.30 portable telephone shown in Fig. 2. That is, at a step T3,
@ check is done as to whether or not an ID code of a
Specific transmission source which is coincident with an
1D code of a radio base station stored in the ROM 13, has
been received. When no detection is made within a

'35 bPredetermined time period that the specific ID code of the
transmission source is detected, the process operation is
advanced from the step T3 to step T4 at which a judgement

\\\\\\\n‘\‘f\\‘iﬁﬁ \\\‘ﬁii“



-4- These'and other objects and features of the present invention wll
becone apparent with reference to the follow ng specification and to the
drawi ngs, in which: 5 Fig. 1 is a schematic . block circuit diagram
of a portable tel ephone according to a first preferred enbodi nent of the
present invention; Fig. 2 is a flow chart for representing a process
operation perfornmed when a reception chanrell5i s set; 10 Fig. 3
schematically illustrates an arrangenent of a channel nenory enployed in a

portabl e tel ephenenaBes Windithert @18 neAC Ahe Riciniingd opahadiiehnt o2f shheos
present Invent%%ese private control carriers has been completed. If
‘ this scanning operation of the private control carries has
not yet been accomplishéd, then other private control
.f5 carriers are set for reception at a step TS5, and then the
process operation is returned to a step T3. At the step
T3, a check is done as to whether or not the ID code
reception of the specific transmission source is detected.

go At the step T3, when the specific ID code of the
: transmission source can be detected, the process operation
~1s advanced to a step T6 at which a check is done whether
or not a synchronization has been established. At the
5 step T6, if it is judged'that the synchronization can be
}5 established, then the following processes are commenced
: from a step T7 to a step T10. "That is, at the first step
T7, such an indication is made that a telephonz
communication is available between this first portable
; telephone and the relevant private radio base station.
?O Thereafter, another check is done whether or not the
' synchronization is still maintained at the'step T8, a
further check is made whether or not a telephone call is
made at the next step T9, and also a still further check
is done whether or not the key for making such a telephone
125 call is operated at the step T10. A series of these
steps T7 to T10 is repeatedly performed, namely the normal
telephone call waiting condition is performed.
Then, at the previous step T8 if a detection is made
of an synchronous state, the process operation is returned
.30 to a step T2 at which the process for setting the |
: Teéception channel is again executed. At the step T9 if a
telephone call is detected, then the process operation is
advanced to a further step Tll. At this step T11l, a
. calling process to drive the ringer 16 and the 1like is
Q35 performed. At the step T10 if the a telephone call is
: .detected, then the process operation is advanced to a step
T12 where such a call making process is carried out.
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Fig. 4is a flowchart for showi ng a process operation 15 perfornmed when
a private reception channel is set; Fig. 5is a flowchart for representing
a process operation executed when a public reception channel is set; Fig. 6
is a flowchart for indicating a process 20 operation performed when a
calling channel is set; Fig. 7 schematically shows an arrangenent of a
channel nenory enployed in a portable t el ephdife -according to a third
preferred enbodi nent of the present invention; Fig. 8 is a flow chart for
expl aining a promess 25, a OsnEgr&?él ofor pesdusserhgve rcammuiil ¢t fcete efidmiel
oporati o executor AR o Shispire Sl AR
operation execut® en a ca |aang tg%l ne r]il scogslejt r&dé %E?q:%r
PORTABLE TELEPHaNFlevant radio base station in the control channel under
reception, namely the private control channel.

5 It should be noted that when it is judged that the
search operations of all of the private control carrier
have been completed at the step T4, then the process
operation is advanced to a step T13 at which such an
indication is made that this  portable telephone is present

L0 outside the telephone service area.

" Referring now to the flow chart of Fig. 5, a process
operation for setting a reception channel in the public
mode will be explained.

When the mode selecting switch is manipulated to set

L5 the public mode, at a first step Ul, a representation that '
the private mode is set as the reception mode is made.

At the subsequent step U2, a first public-use control

carrier reception is set. A process operation defined
after this step U2 is identical to the process operation
20 .  for setting the public control - channel effected in the

first portable telephone, and defined ' after the step S10
shown in Fig. 2. That is to say, at a step U3, a
judgement is made as to whether or not a synchronization is
_ established between this second portable telephone and any
25 one of the public radio base stations. If no
Synchronization can be established between this second
portable telephone and any one of the public'radio
stations within a prédetermined time period, the process
operation is advanced to a step U4 at which a check is

30 done whether or not the scanning operations for all of the
public control carriers have been ended. If the scénning
Operations of all of the public control carriers have not
yet been accompllshed then the process operation is

. advanced to a step U5 at which a reception of other public

control carrier is set. Subsequently, the process
operation is returned to the step U3 at which the
above-described process for judging whether or not the
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30- Referring nowto Figs. 1 to 2, an arrangenent of a portable

t el ephone according to a first preferred enbodi nent of the present

i nvénti on. A major feature of this first portable tel ephone is such that

a private reception channel is set with a top priority. 35 Fig 1

schematically shows a circuit arrangenment of the first portable tel ephone

used in the second generation cordless telepforre system A signal

transm ssi on system -5- perforned between a radi o base station and a

portabl e tel ephaynchronicdte ta aredon e gsaiekidhet), cog digsisl & ye derfosnst.em

is of the Ttmm¥1TI)(-an%ﬂg‘66ﬂé¥h£9Utiﬂ”f?fis detected at the step U3 that
the synchronization can be done between the first portable
telephone and any one of these public radio base stations,

5 the process operation is advanced to a step US6. At this

step U6, such an indication is made that a telephone
communication is available between the second portable
telephone and the public radio communication station.
Subsequently, after such an indication is made that this

Lo second portable telephone is located within the public
telephone service area, the above-described signal
receiving state is entered. Under this normal reception
waiting condition, a judgement process (step U7) for
Jjudging whether or not the synchronization is maintained,

L5 another judgement process (step U8) for judging whether or
not a telephone call is issued, and a further judgement
process (step U9) for judging whether or not a key
operation to issue a telephone call is performed, are
repeatedly carried out.

20 If this synchronization becomes asynchronous under the
signal reception condition, then such an asynchronous state
is detected at the step U7 and the process operation is
returned to the step U2 at which the process for setting
the reception channel is rescheduled. If a telephone

25 call is made under the signal reception condition, then
the telephone call is detected at the step U8 and the
Process operation is advanced to a step Ul0 at which a
calling process for driving the ringer 16 is performed.

If a telephone call is detected at a step U9, then the

30 Process operation is advanced to a step Ull at which a
telephone-call making process is performed (will be
explained later).

It should be noted that when it is judged that the
as Search operations of all of the public control carries

have been completed at the step U4, then the process
Operation is advanced to a step Ul2 at which such an
indication is made that this portable telephone is present
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Access-Time Division Duplex) systemin which a voice signal is also
converted into digital data to be transmtted/received. In the circuit
arrangenent of Fig. 1, reference nuneral 1 indicates an antenna and
reference nuneral 2 denotes a switch for switching transm ssion and
reception. This switch 2 i.s set to normally _connect the antenna 1 with a
receiver unit 3, and is used to connect thel&nfenna 1 to a transnission
unit 4 during the transm ssion operation. A reception frequency of the
receiver 'unlto&tammeatmeamsdnyhoon egyicecpreRl- -t he transm ssion unit 4

are defined by 356 W EPHONECEUSAC MART NG PROCRES 2Q7 SECONDE p@&qwsmt i on
frequency of the nt esizer 5 is selected by a control unit 6.

di gi tal nodul affESFEFEORNFdul ation unit 7 corresponds to such a
The above-explalned telephone-call making process

5 defined at the step Ull of Fig. 5 will now be described
more in detail with reference to another flow chart shown
in Fig. 6.
If a detection is made at the step U9 of Fig. 5 that
: the key operation to made a telephone call is performed,
10 the process operation is advanced to a step V1 of the flow
chart shown in Fig. 6. At this first step V1, a channel
information saving process is carried out where the
channel information about the public control channel under
reception is stored into the channel memory unit employed
15 in the RaM 17. It should be noted that this channel
information saving process is unnecessary for such a
structure of a portable telephone that when the
synchronization of the reception channel is established,
the channel information about this reception channel is
220 stored into the channel memory of the RAM 17. Thus,
after the channel information about the channel under
reception at the first step V1 has been saved to the
channel memory, the process operation is advanced to a step
V2 at which the first private control carrier is set to be
.25 received. A process operation defined from this step V2
up to a step V5 is the same as the process operation to
detect the private control channel as defined from the
Step S1 to the step S4 in the first portable telephone
shown in Fig. 2. In other words, at the step V3, a check

30 is done as to whether or not a reception can be made of
the ID code of the specific transmission source, which is
identical to the ID code of the radio base station stored
in the ROM 13. When no detection is made within a

:i35 predetermined time period that the ID code of the specific

transmission source ig detected, the process operation is
advanced from the step V3 to a step V4 at which a judgement
is made whether or not the scanning operation of all of
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circuit arrangenent that a digital nodul ation signal derived froma radio
base station and received by the receiver unit 3 is denodul ated and the
denddul ated signal is outputted to a TDVA processing unit 8, and a carrier
i's nmodul ated by the digital data outputted fromthe TDVA processing circuit
8 and the nodul ated carrier is outputted to the transm ssion unit 4.

TDMA processing unit 8 is such a circuit uni #9 or processing the

transm ssion/reception data based on the above-descri bed TDVA- TDD dat a
transm ssi on sysiheise privateceontebd cperdeirsn hals beien TOMAletedessi 01f
unit 8, a real . ' S d fer Si a j-Gh .hee
recei ved fronltﬁgﬁgﬁgg%&%ggglsf@%&%ﬁ?&? gfpgé e?g?ﬁ%ﬁ%akffﬁ§h§|8?3§l hgﬁf
when the real d@oF yetr #$65ndSCCOTPRA S r FhedaLEherh PT iygter sondxed i s

sent to a contr@arHiiers are set for reception at a step V5, and then the
5 process operation is returned to a step V3. At this step
V3, a judgement is made as to whether or not the ID code
of the specific transmission source can be detected.
When the ID code of the specific transmission source
can be detected at the step V3, namely the ID code of the
0 radio base station for the cordless telephone to which the
second portable telephone belongs, the process operation
is advanced to a step V6 at which a telephone-call making

process is performed. In this telephone-call making
process, a signal for requesting a communication channel
] ,allocation and a telephone call is transmitted to this

radio base station.

On the other hand, when a judgement of'the step V4 is
made that the scanning operations of all of the private
control carriers have been accomplished, the prccess

~ 20 operation is advanced to a step V7. At this step V7,

' based on the channel information stored in the channel
memory area of the RAM 17 at the previous step V1, the
reception of the public control channel which has been
previously received is reset. Then, at the subsequent

25 step V8, a waiting condition is established that the 1ID
code of the public radio base station stored in the channel
memory is detected.

If the ID code of this public radio base station is
detected at the step V8, the process operation is advanced

30 to a step v9. Accordingly, such a telephone-call making
process is performed at the step V9 by which a signal for
demanding a communication channel allocation and a

telephone call is transmitted to this public radio base
. station.
35 As previously explained, in accordance with the second
preferred embodiment of the preserit invention, when the

Teception channel is set to the public control channel,

A

This Sheet Has Been Reraced



-

6. Vhen the real data corresponds to speech data, this speech data is
suppl.i ed:to a speech coder/decoder unit (speech CODEC unit) 9.

Furthernore, this TDVA processing unit 8 adds a header portion to the
speech data derived -6- fromthe speech CODEC unit 9 or the control data
drived fromthe control unit 6, so that said data owns a predeterm ned
format. - Thereafter, the resultant data Q Thserted into a pr edet er m ned
time slot, which is finally supplied to a digital nodul ation/denodul ation
unit 7. © It Sheubtipeteocedtrhat whanneheisbseerabedr Auzing| 8i talephone

received: COfrES&QndS Whehhg datacteeni ved inBaEhE£CEAEr 8D code of the
radioc base station for the cordless telephone to which
: this second portable telephone belongs, the channel
5 information about the control channel set by this radio
base station is received. Based on this channel
information reception, the signal for demanding the
communication channel allocation and the telephone call is
. transmitted to the radio base station of the cordléss
gO telephone to which the second portable telephone belongs.
: As a consequence, a telephone communication fee can be
reduced, as compared with that of the conventional
portable telephone.
; ARRANGEMENT OF THIRD PORTABLE TELEPHONE
15 Then, a description will now be made of a portable
: telephone according to a third preferred embodiment of the
present invention with reference to Figs. 7 to 9.
A major feature of this third portable telephone is
. such that a manual operable switch is employed to select
20 as the reception channel, either the private-use control
channel, or the public-use control channel. Furthermore,
according to the major feature of the third portable
telephone, when the public-use control channel is selected
as the reception channel, a search is newly made of the
25 private-use control channel in case that a reception
channel is set. Then, when the ID code of the radio base
station for the cordless telephone to which this third
portable telephone belongs, is detected, the channel
 information about the control channel set by this radio
}30 base station is stored. When a telephone call is made,
the private control channel is set based on the stored
channel information so as to ‘call the radio base station

of the cordless telephone to which the third portable
: telephone belongs.
335 It should be noted that since an arrangement of the
third portable telephone is substantially identical to

that of the first portable telephone, no illustration
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channel, the control data to be supplied to the control unit 6 are an ID
(identification) code of the radio base station indicative of a

trarsm ssion source, transm ssion period information representative of a
signal transm ssion period, another ID code of the portable tel ephone
functioning as a calling nunber, and so on. When t he above- descri bed
control data outputted fromthe control unit &lcorresponds to the

transm ssion data at the control channel, this control data is an I D code
of the portabl e t¥leygmheis mbidmt ibuet ofonalyt raandsing festeort gminde beshwsidre rtHdm

code of the radi nt at f
%PP?‘%T M ?%Cegr%caﬁl‘?{r‘?édﬁ L Cmée Whidd nglst:‘Ebi% Q% lephane

desti nati on,

and 4 cal

The speech CODEC unit "9 1's such

acircuit unit f(ﬁx%%p%ﬁﬁjlﬁgﬁcﬂ Rpvendagsrdded died SR h&@lediFocess. A
dat a- conpr essed i fesarsdanafudtdre g YNPAN (AT quidtable telephone is such

5

LS

20

25

30

35

R

that both of a private channel memory and a public channel
memory are employed in'the RAM 17. The private channel
memory stores channel information about the control

channel where the radio base station of the cordless
telephone to which this third portable telephone belongs,

- and which is detected when the public control channel is

set. The public channel memory stores the information
about the public control channel which has been set as the
reception channel. While a telephone call is made and a

telephone communication is executed based on the channel
information stored in the private channel memory.

Fig. 7 schematically shows a memory content of these
channel memories CHM1 and CHM2. In the private channel
memory CHM1l, <there are prdvided memory areas for storing a

carrier number and a slot number used to specify a carrier

and a time slot employed in the searched private control
channel, and also transmission period information
indicative of the transmission period of the control
channel. In the public channel memory CHM2, there are
provided such memory areas for storing a carrier number and
a8 slot number used to specify a carrier and a time slot,
which are wused in the public control channel, transmission
period information indicative of a transmission period of
a8 control channel, and an ID code of a public radio base
station.
THIRD RECEPTION CHANNEL SETTING PROCESS

A process operation for setting a reception channel in
the +thirg portable receiver will now be explained. As
previously stated, in accordance with the third preferred
embodiment of the present invention, the reception channel
is selegted to be either the private control channel, or
the public control channel by manipulating the manual
operable switch. Since a process operation to set a
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Differential Pul se Code Mddul ati on) nethod and sent fromthe TDVA
processing-unit 8, to obtain original data. The resul tant original data
is supplied to a speech converting circuit unit 10. Al so, digital speech
data produced in the speech converting circuit unit 10 is conpressed in
accordance with the ADPCM net hod and the cenpressed speech data is supplied
to the TDVA processing unit 8.. The speech converting circuit unit 10 is

equi pped wi th an AR .copy Aaq{neanmnwat\gqq%eaet flode® 98 Cises dchatig !

speech data deri've ronlt e spee nit I nto _an .anal g eech

si gnal whi ¢h wi [GomH@tedy ddeRficed @ éﬁéﬁhfl eﬁﬁ@dapﬁﬁééﬁﬁ%%ts a

speech si gnal lﬁﬂm&d&ﬂhéﬂﬂN§hbwﬁ(mmomh@ne412ncn&@rah@mgemauaspeéoh tihgralo £

which will.then ,%e Tl tneq:hteo ﬁd#io%ﬁ%?cgpe%gaﬂ'oh 9. onlhege circuit
0 ro

units are contr e caont
descriptlon will now be made of a process operation to set

a reception channel when a public mode is selected.
Fig. 8 shows a flow chart of a process operation for
setting a reception channel when a public mode is’
- selected.
iD In the reception-channel setting process operation of
Fig. B8, when the mode selecting switch is set to the
public mode, such a mode representation that the public

mode is selected as the reception mode is made at a first
. step W1. At the next step W2, a reception of a first
15 private control carrier is set. A series of process
operation defined after this step W2 to a step W5 is
identical to the above-described process operation for
setting the private control as defined after the step S1
to the step S4, in the first portable telephone shown in
20  Fig. 2. That is, at a step W3, a check is done as to
i whether or not an ID code of a specific transmission
source which is coincident with an ID code of a radio base

station stored in the ROM 13, has been received. When no
detection is made within a predetermined time period that
25 the ID code of the specific transmission source is

detected, the process operation is advanced from the step
to a step W4 at which a judgement is made whether or not
the scanning operation of all of these private control
carriers. has been completed. If this scanning operation

30 of the private control carriers has not yet been
accomplished, then other private control carriers are set
for reception at a step W5, and then the process operation
is returned to a step W3. At this step W3, a check is
done as to whether or not the ID code reception of the

;;35 Specific transmission source is detected.
At this step W3, if the ID code of the specific

transmission source can be detected, then the process
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7 The control unit 6 controls the overall operations of the first portable
tel ephone. : In accordance with a programstored in a ROM 13, the control
unit 6 contfols the above-described various circuit units and al so ot her
circuit units (will be described |ater). The ROM 13 stores not only the
above- described programused to control the g3arcuit operations, but also a
self-1D code allocated to this portable tel ephone, and the I D code of the

ol ephone. | ThoSEefbricf A8 4B aRRE M £ 08 A6 10 IR nd U

transn]ss|0n souinfopnratien such as the carrier "number, the slot number,

and the transmission period information is stored in the
3 private channel memory CHM1 employed in the RAM 17.
is . After the process operation defined at this step W6
- has been ~nded, otherwise when it is judged at the step W4
that the scanning operations of all of the private control
carriers have been accomplished, the process operation is
advanced to a step W7 at which the reception of the first
public control carrier is set. A process operation
defined after this step W7 is the same as the process
opgration for setting the public control channel, as
defined after the step S10 in the first portable telephone

: shown in Fig. 2. That is, at the step W8, a judgement is
%5 done as to whether or not a synchronization is established
“ between the third portable telephone and any one of the

public radio base stations. If no synchronization can be
established between this +third portable telephone and any

: one of the public radio stations within a predetermined
?0 time period, the process operation is advanced to a step
' ‘W9 at which a check is done whether or not the scanning

- operations for all of the public control carriers have
been ended. If the scanning operations of all of the
public control carriers have not yet been accomplished,

25 then the process operation is advanced to a step W10 at

which receptions of other public control carriers are set.
Subsequently, the process operation is returned to the
Step W8 at which the above-described process for judging

. whether or not the synchronization is established, is

f30 similarly performed.

' To the contrary, if it is detected at the step W8 that
the Synchronization can be done between the third portable
telephone ang any one of these public radio base stations,

Cas ':::pp;:iess operation is advanced to a step Wll. At this
: Such an indication is made that a telephone
communication is available between the third portable

- telephone ang the public radio communication station.
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calling detection signal and the received signal corresponds to the radio
base station:of the above-described cordl ess tel ephone. Further, to the
control unit 6, a key input unit 14, a display unit 15, a ringer 16, and a
RAM 17 are connected. The key input unit 14 is to input dial data and
various sorts of control commands, and is arranged by a power supply switch
12 dialing keys; a communication start key mehi2ul-at ed when a tel ephone

call is made:-and a tel ephone call is accepted; a conmunication end key

mani pul at ed when arﬁé%@&b@éf»‘ COREUBE Sk sO o éré‘f‘ﬂ&@ ig téﬂ'@féﬂleiﬂtdlea jpormal
sel ecting key; an exten n {ine, selecti ﬁﬁ% a reception chan i
resetting key. Ef%??ﬂ %%I%P? hEERRY fr VIPHD qeg}gqg'walt ng

outputted via the comdttionnia jhdgem¢m¢1EI#C§$%C@%E¢P&V1#Htfqr tihedging t ed
from the . whether or not the synchronization is maintained, another

:5 judgement process (step W13) for judging whether or not a
telephone call is issued, and a further judgement process
(step W1l4) for judging whether or not a key operation to
issue a telephone call is performed, are repeatedly
: carried out. _
-10 If this synchronization becomes asynchronous under the
: signal reception condition, then such an asynchronous state
is detected at the step W12 and the process operation is
returned to the step W2 at which the process for setting
; the reception channel is rescheduled. If a telephone
15 .call is made under the signal reception condition, then
g the telephone call is detected at the step W13 and the
process operation is advanced to a step W15 at which a
calling process for driving the ringer 16 is performed.
_ If a telephone call is detected at a step W14, then the
- 20 process operation is advanced to a step W16 at which a
' telephone call making process is performed (will be
explained later).
It should be noted that when it is judged that the
_ search operations of all of the public control carries
25 have been completed at the step W9, then the process
' Operation is advanced +to a step W17 at which such an
indication is made that this portable telephone is present
Outside the telephone service area.
: DETAILED TELEPHONE CALL MAKING PROCESS IN SECOND PORTABLE
+30 TELEPHONE
The above-explained telephone-call making process
defined at the step W16 of Fig. 8 will now be described
more in detail with reference to another flow chart shown
in Fig 9.
If a detection is made at the step W14 of Fig. 8 that
the key operation to make a telephone call is performed,
th? Process operation is advanced to a step X1 of the flow

* 35
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antenna 1:to the radio base station, and also sent to the display unit 15,
so that the content of this dialing data is displayed on the display unit
15. The ringer 16 is enployed to announce a tel ephone call, and is
driven only when the received calling nunber is coincident with the self-1D
code stored in the ROM 13. The RAM 17 is to store various sorts of data,
for instapce, transm ssion period informat+d@bof a radio base station
received in a control channel. In the first portable tel ephone with the

above- descri bedeigd ¥ € Ubtiowi T BRIGFRAL 0 8 Pravatei §08tspIx1, shamast tanadie
set with ? top ﬁgétré}ybgsné etﬁgcqgﬁééggl information has been stored
‘ into the private channel 'memory CHMl employed in the RAM
17. If the channel information has not been stored in
5 this private channel memory, then the process operation is
advanced to a step X2 at which a telephone- call making
process is performed in the control channel under
reception, namely the public control channel.
4 If the channel information has been stored in this
'?0 private channel memory, the process operation is advanced
to a step X3. At this step X3, a channel information
saving process is carried out where the channel
information about the public control channel under
: reception is stored into the public channel memory CHM2
}5 employed in the RAM 17. It should be noted that this
f channel information saving process is unnecessary for such
a structure of a portable telephone that when the
synchronization of the reception channel is established,
_ the channel information about this reception channel is
20 stored into the public channel memory CHM2 of the RAM 17.
Thus, after the channel information about the channel
under reception at the step X3 has been saved to the
channel memory CHM2, the process operation is advanced to
a step X4 at which the first private chtrol carrier is set
25 to be received based on the channel information stored in
the private ' channel memory CHMl1 of the RAM 17.
After the reception of the private control channel has
been set, the process operation is advanced to a step XS5.
At this step X5, a check is done whether or not the ID

30 code of the specific transmission source has been
received, this ID code being coincident with the ID code
0f the radio base station stored in the ROM 13. This
detection judgement is continued for such a time period

3s that the information for reporting the call acceptance

timing can be surely received from the radio base station
based on the transmission period information stored as one
of the channel information. At the step X5, when the ID
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channel by turnlng ON the power supply switch, or resetting the reception
channel. As to this setting operation of the reception channel, a
detail ed operation thereof will be explained with reference to Fig. 2. Once
the private control channel or the public control channel has been set as
the reception channel, a reception waiting state wll be set. Under this
reception waiting condltlon when a tel ephome 2fal4 is made, nanely the
recei ved caliing nunber is coincident with the self ID code previ ously
stored in the ROMdde 6f‘et:tié ngesci fifc itratidmviession stherce isaletsdctdd s

portabl e tel' ephone @“'ﬁ &1 Shd N ORI £ AN LA nd QY dULLLIPHGE ifk

this telephone oL inh Trand sy gnal nmuni cati on channe
al location i's tramsmdl@&ﬁitQﬂQRRPWQuM?Ptﬁﬁ%?%t%ﬁ#%ﬁFhlrQTﬁﬂ¥§§9¥9 ,telpphone

3 belongs, the process operation is advanced to a step X6 at
'S which a telephone-call making process is performed in the
private control channel.

On the other hand, if no detection can be made of the

ID code of the specific transmission source within a

& predetermined +time period, the process operation is

;b advanced to a step X7. At this step V7, based on the
i channel information stored in the public channel memory
srea CHM2Z of the RAM 17, the reception of the public
control channel which has been previously received is
- reset. Then, at the subsequent step X8, a waiting
15 condition is established that the ID code of the public
” radio base station stored in the channel memory CHM2 is
detected. |
If the ID code of this public radio base station is

g detected at the step X8, the process operation is advanced

20 to the previous step X2. Accordingly, such a

' telephone-call making process is performed at the step X2
by which a signal for demanding a communication channel
allocation and a telephone call is transmitted to this

_ public radio base station.

.25 As previously explained, in accordance with the third
preferred embodiment of the present invention, when the
reception channel is set to the public control channel,
the private control channel is also searched when the
Teéception channel is set and the reception channel is

‘30 reset in case of the asynchronous condition. When a
detection is made of the ID code of the radio base station
for the cordless telephone to which this second portable
telephone belongs, the channel information about the

535 control channel set by this radio base station is stored.

When_a, telephone call is made, the private control channel
1S set based on the stored information. Since the signal
for demanding the communication channel allocation and the
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communi cation channel is allocated by the radio base station, and a call
response signal is sent to the radio base station through the allocated
cormmruni cation channel. As a result, a comunication line is set between
this first portable tel ephone and anot her tel ephone fromwhich the
tel ephone call is nmade, and thereafter a teI% hone comruni cation is
avai l abl e via the m crophone 12 and the spéa “11 with the person who has
- made this tel ephone call. Under reception waiting state, when the

communi cat i on stw]le;kmne caidniipul atrecsmd thedart® ﬁ%madﬂ@r baseo @hatiien iodn

channel al locatigy, i dfiuled GdIRBHAAY O AV IRIALN seswae@;owabnawe
conmuni cat i on ch n ocat éd by the radi o base tatlon b
demand signal i gtq;l@nhqr@ e g0 IS ct"l’l?'%’a‘ﬁ @cﬁa&j e

reduced, as compared w1th that of the conventlonal

".-5 portable telephone.
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cofmuni cati on channel. Subsequently, dialing data is produced by operatlng

the dialing key and transmtted to the radio base station. ~FThus;~a —
tel ephong communi cation is set between this tel ephone angy, ﬁﬁg een Replaced
t el.ephone which has received this tel ephone call, and ther

t el ephoné user can communicate with a pero\? who is call edj u EI ﬂll
m cr ophope 12 and the speaker 11. RECEPTI ANNEL SETTI N

process Dperatl n for a reception channel in the first portable
t el ephong shomﬂ P #Fg Emﬁglllsnowbe described with reference to a flow
chart ingdicated.in Ri gad2o teAephopessystemwcempwhsingFig. 2 is commenced

when the _ a private radio telephone unit constructed ot at least
one portable telephone and one private radio base station;

a plurality of public radio base stations; and .

a communication network for connecting said private
radio telephone unit with said plural public radio base
stations, said portable telephone including a base station
10 selecting means (6; step S1-S4 of Fig. 2, step V1-V5 of
Fig. 6) for selecting said private radio base station at a
f ~ top priority as a telecommunication station when a
telephone call is made, and said portablé telephone being
capabie of communicating with not only said private radio
15 base station, but also said public radio base stations.

2. A radio telephone system as claimed in claim 1,
wherein said@ base station selecting means includes:
means (b; step S2 of Fig. 2, step V3 of Fig. 6, step
~ X5 of Fig. 9) for searching an ID (identification) code for
' 20 a radio base station contained in a received signal to
‘detect an ID code of said private radio station; and
means (6; step S5 of Fig. 2, step V6 of Fig. 6, step
X6 of Fig. 9) for setting a radio communication channel
between said portable telephone and said private radio
25 base station when the ID code of said private radio base
station is detected by said detecting means.
3. A radio telephone system as claimed in claim 1,
wherein said base station selecting means is initiated
under such conditions that a power supply is turned on, a
30 specific switch is manipulated, and/or an asYnchronous
state is established. '

4. A radio telephone system as claimed in claim 3,

wherein said specific switch is a switch operable when a

telephone call is made. '

35 5. A radio telephone system as claimed in claim 1,
wherein said portable telephone further includes a mode
selecting means (6, 14) for selecting a first mode in

k LR AL



power supply switch is turned ON, or the reception channefyd shes ks Begn Replacéds
operated. At ‘a first step S1, a reception of a first priva’;‘ MGB“”HIL
0 e

carrier is set. More specifically, this first private co MBK
setting operation is perforned by setting the oscillation f
synt hesi zer 5 to such a frequency correspondin%?to the first private

control carrier. As a result, signals transfiftied froma plurality of
radi o base stations of cordless tel ephones used in homes and firns are
sequenti al |y recewhédhbyphehsignplstrppsnabred: érephsatd privehesradded| ess
tel ephones, this fikhstoRONEN BbcEavEd el ahd HSSEcEAdam68E! iRT wRichheheoNsighal

adi o tel ephone cHARRER teedThERR SR P oPiBuLtor>ateraRen SERBESECtPCe (an
| D code of the received, and

5 said base station selecting means is initiated by
operating a specific switch when a selecting is made of
said second mode in which the signal transmitted from said
public radio station is received by said mode selecting

_ means. '

;0 6. A radio telephone system as claimed in claim 1,

: wherein said portable telephone further includes a mode
selectiﬁg means (6, 14) for selecting a first mode in
which the signal transmitted from said private radio base

: station is received, and a second mode in which the signal

15 .transmitted from said public radio base station is
received, and

said base station selecting means inciudes:
- means (6; step W1-W5 of Fig. 6) for searching the

_ signal transmitted from said private radio station when

20 the second mode is selected in which the signal '
transmitted from said private radio base station is
received prior to the searching operatién of the signal
transmitted fro said public radio base station;

first storage (17; CHM1 of FIg. 3 and Flg. 7) means

25 for storing information about the signal transmitted from
said private radio base station when the signal
transmitted from said private radio base station is
detecteqg by said search means, said private radio base
‘Station is selected with a top priority based on the

30 information stored in said first storage means when a
Specific switch is operated. _
7. A radio telephone system as claimed in claimié,
wherein said information stored in said first storage

535 Means corresponds to information indicative of a frequency

Of the radio signal transmitted from said private radio
base station.

8. A radio telephone system as claimed in claim 6,

A



rel’evant radfo base station which has transmtted this rqmg@hk
contained in the respective reception signals, is sent frog i

processing unit 8 to the control unit 6. The control unit
| D code of the transmi ssion source derived fromthe TDVA protex
with the 1D code of the radio base station storga In the ROM 13, and

executes a process for detecting a reception of Ydn”I D code of a specific
transm ssion:isource which is coincident with this ID code of the radi o base
station, and:ithen mblegedndseidi odnfremasiont sforedpigto sapfdefiigst storage

deg ecticonhi s ‘made \Mntfa&&a%lahedeb%@is@eadrsg% Rarbefathah ahelaaegbfai et B
o140 |1 oSSBT s <hBSRaT 5, BT rhpp BB 3 Bt cr
this first p@rtab|@rugbgphgnglobgbggggtation and information representative
5 of a period or time interval at which said radio signal is

transmitted by said private radio base station.

9. A radio telephone system as claimed in claim 6,

wherein said portable telephone further includes:

a second storage means (CHM2 of Fig. 7) for storing

10 information about the signal transmitted from such a
public radio base station that is selected as a
communication station in said second mode in which the
signal transmitted from said public radio base station is

IR T T e e e

received, and :

15 said base station selecting meéns selects the public
radio base station based on the information stored in said
second storage means during the selection process of said
private radio station executed in response to the
information stored in said first storage means (CHM1 of

+20 Fig. 7) in case that said private radio base station

cannot be selected.

10. A radio telephone system as claimed in claim 9,

wherein said information stored in said second storage

means (CHM2 of Fig. 7) corresponds to information

225 indicative of a frequency of the radio signal transmitted
from said public radio base station.
11. A radio telephone system as claimed in claim 9,

wherein said information stored in said second storage
means (CHM2 of Fig. 7) corresponds to information

30 indicative of a frequency of the radio signal transmitted
from said public radio base station, and also to such an
information that represents a period, or time interval at
which said radio signal is transmitted.
12. In a radio telephone system constructed of:

35 . a private radio telephone unit constructed of at least
one portable telephone and one private radio base station;
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cannot be r%ceived, the process operation is advanced from - 10 - the
step S2 to a step S3 at which a judgenent is nmade whet her DﬁsﬂﬁﬁH&h&mﬂiﬁde

scanning operation of all of these private control carrier

conpleted. = If this scanning operation of the private cont mﬁmm
not yet been acconplished, then other private control carriers are set
reception at a step S4, and then the process Sderation is returned to a
step S2. At:the step S2, when the specific ID code of the transm ssion

source can be det ect ey glherglricpessf qpiblatd drases sbtdmresd tamda step SH at
whi ch a Cheﬁk s doneéMHﬂdHﬂhlcation network for connecting said private
radio telephone unit with said plural public radio base

§ stations, said portable telephone being capable of

?5 communicating with not only said private radio base

: station, but also said plurality of public radio base
stations, and said portable telephone setting a radio
channel to communicate with either said private radio base
station, or said public radio base station when a telephone
call is made, a radio channel setting method comprising -

T T I SR T
(w]

the steps of:

searching an ID code of a radio base station contained
in the received signal so as to detect the radio signal
transmitted from said private radio base station;

setting a radio channel between said portable
telephone and said private radio base station when the ID
code of said private radio base station can be detected
during said ID code searching step; and '

setting a radio channel between said portable

- telephone and any one of said plurality of public radio

base stations whén the ID code of said private radio base
station cannot be detected during said ID code searching

e e K g e i ey
[§]

o
o

step.

: 13. A radio channel setting method as claimed in claim

?5 12, wherein said radio channel setting step effected by

E the ID code searching operation is performed when a radio
channel to receive a calling signal is received.

14. A radio channel setting method as claimed in claim

: 12, wherein said radio channel setting step effected by

30 the ID code searching operation is carried out when a

: calling demand is issued. '

5 15. A radio channel setting method as claimed in claim
12, wherein said portable telephone corresponds to such a
portable telephone that a first mode and a second mode are

35 selectively set, a radio channel is set between said
portable telephone and said private radio station in said
first mode, and a radio channel is set between said

H||\|I\ I Illl\ \\l\l \\ \Il\




or- not a synchronization has been establi shed. In other words, it is

j udged whether or not such a condition is established that ahksméﬂthéﬂmRﬂIMﬂi
i nf ormati on about the control channels internmittently transm

radi o base stations can be intermttently received. | f the
synchronlzatlon I's not yet established, then the reception of e control
carrier is further continued to receive the tr&Rsm ssion period information
transmitted fromthe radio base stations, and therefor such a

synchroni zati on caporirabdet a:lelhedllEmebas‘@d said lpubliicans@dde srtatdonod and
information. - At the st %95155,111 code iseardiing SHllp URE SRERCRRRR 4AkhORAGRT

be establlshed then the follow ng processe are commenced froma step S

to a step S9.  THECONE FEdend st iSed adde Hedn 8, SPeRdifd st Sy teh ﬁ‘&de
that a telephone @@ﬁwnmeﬂatm@nnl&h@waubahbaebe&Meaﬂdtbmsvhmesrandbtahbe

§5 station is detected during the ID code searching step

; where said second mode is set, channel information
transmitted from said private radio base station is
stored, and when said specific switch is operated, the

_ received signal is selected based on said stored channel
QO information, thereby to detect the ID code of said private
' radio base station.
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t el ephon
check is
step S7,
t he next
key for
series

t el epho
step S3,
_carriers

cal |

10

15

20

25

e and the relevant private radi o base station. Thereafter, another

done whether or not the synchronization is still naintained at the
a further check is made whether or not a tel ephone call is nmade at
step S8, and also a still further check is done whether or not the

maki ng such a tel ephone call is ope gted at the step S9. A
these steps S6 to S9 is repeatedI§

performed, nanely the nornal
wai ting condition is performed. On the other hand, at the

if it Abstragded FH&- the scanning operations for the al | private
have been conpl eted, the process operation is advanced to a

"PORTABLE RADIO TELEPHONE AND METHOD FOR SELECTING RADIO
CHANNEL OF CHEAP FEE"

A radio telephone system is arranged by a
communication network, a cordless telephone, and a
plurality of public radio base stations, which are .
connected to the connected to the communication network, a
portable terminal of this cordless telephone is
communicatable with not only a radio base station of this
cordless telephone, but also the plural public radio base
stations. The portable terminal includes such a means (6;
step S1-S4 of Fig. 2) for searching an ID code of a
relevant radio base station contained in the received
radio signal, and for judging whether or not the received
radio signal corresponds to a radio signal transmitted
from the cordless telephone to which this portable terminal
belongs. The portable terminal causes the searching means
to . search the ID code when a power supply is turned ON and
a telephone call is made. The portable terminal sets a
radio channel between the radio base station for the
cordless telephone to which this portable terminal belongs
and this portable terminal when the ID code of the radio
base station for this cordless telephone is detected.
Thus, when a telephone call is made, a telephone
communication can be made by the portable terminal via the
radio base station of this cordless telephone, resulting
in a low-cost telephone communication.
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step S10 at which a reception of a first public control carrier is set.
As a result, receptions are down for signals transmtted froma plurality
of public radio base stations in which this first public control carrier is
used ag the carrier for the control channel. Next, at a step Sl1, a
judgengnt is made as to whether or not a synchronization is established
between this first portable telepﬁpne and any one of the public radio base

stationps. If no syncggonjzation carr be established between this first
portablle tel ephone and any one of the public radio stations within a
predet ¢rm ned tine pegiod, the proééss operation is advanced to a step S12
at whi¢h a check is ne t orQ not ﬁﬁe scanni ng operations for all of
t he public control cdﬁr'e h n endgd. If the scanni ng operations of
all of Jthe public congrol ¢arr|ersave
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yet bee
at whic
Subsequ
t he abo

n acconplished, then t he process operation is adVa”C?ﬂshﬁa@h§E&9RTﬁ3

N a reception of other public control carrier is set
ent |y, the process operation is returned to the step ﬂuuﬂmm‘l
ve- described process for judgi ng whether or not the i

is estaplished, is simlarly perforned. To the contrary, if it is detected

process
first p

above-d

tion can be done between the first

step SII that the
o®JARTt hkse public radi o base stations, the

e tel ephone and an

tel dphone co i i
prt abl e| t el ephjpiSETarfRSTe RBIMATE fadi o ¢onmUSETOTHEBt RRIVATE
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_eniered. If this synchronization becones asynchronous under the signal
rec¢eption condition, then such an asynchronous state is detected at the
step S7 and the process operation is returned to the step S1 at which the
précess for setting the reception channel is reschedul ed. Nanel y, even
when the synchronization is established between the first - 12 -
portabl e tel ephone and the public radi o base station, if once the
asynchronous state is established, the private reception channel is set

with the top priority and therefore the control channel is again set.
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|f a telephone call is made under the signal reception condition, then the
tel ephone call is detected at the step S8 and the process operation is
advanced to a step S15 at which a calling process for driving the ringer 16.
is performed. Wen the ke qn for making a tel ephone call is
performed under the signgl regpti o condition, this tel ephone call is
detected at the step S9 awd potess operation I s advanced to a step

S16, at which such a tel eghoncal Iifya'cless is performed that signals for

demandi ng a communi cati op di&mMleAYalp'ocati on and a tel ephone call are sent

to a radi o base station. M@DE t ellephone-cal | process is done in the
control cha-ﬁ-ﬂe-l-—e-ﬁder——-lneee-p(—a-»el{]. Since the private control channel
reception §s performed with a opprlorlt/v T2 he control channel Jrlged t he
_ SET FIRST PRIVATE (
' CONTROL CARRIER
RECEPTION /
SET OTHER
PRIVATE CONTROL

E
T3 CARRIER RECEPTIONS
IS ID
CODE ‘OF SPECIFIC NO :
N URCE

TRANSMISSION SO
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1S
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EXECUTE
e
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radlo base station of this cordless telephone can be firmy set as the

reception channel not only when the power supply switch is turned ON, but
al so when the asynchronous state is established, if the place where this
first portable tel ephone is used is |ocated mnthln the calling area of the
cordl ess tel ephone belonging to this portable tel ephone. As a

consequence, when a t Il is nmade, this tel ephone call can be
est abl i shed under such a SDWATti ¢gn that the private control channel is set
r

with a top priority. e, since the first portable tel ephone
enpl oys the recepti on.chann rn:etlj g switch, if this channel resetting
switch is operated just B RiFéYa hone cal | ._then the privatdf si gnal
channel reception canlhe h a top priorijty, so thatja conﬁunication
f_ee can b reaucea,sz-sr c;:);;r:irigavl\-nléh ?e convertlugcgojrmc%_{gIl::f:é:'l'\afl#:lBILElg
CONTROL CARRIER RECEPTIONS
RECEPTION A

1S
CARRIER SCAN
ENIgED .

Ui12

f

DISPLAY OUT
OF SERVICE AREA

EXECUTE caLL [ U11
'MAKING PROCESS

EXECUTE |
CALLING ~—U10
PROCESS

FIG.5 e
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iﬂ dl ess tel ephone system
4 scan operations of al
{@-n conpleted at the step Sl12,

:Qi' ABLE TELEPHONE Then, a description wll

Q dention withr Figs. 3 to 5.
o START

|

SAVE CHANNEL
INFORMATION UNDER
RECEPTION INTO
CHANNEL MEMORY

——V1

SET FIRST PRIVATE
CONTROL CARRIER
RECEPTION

V2

It should be noted that when it
of the public control

i's judged that
carri es have - 13

then the process operation is advanced to a
&@cp S17 at which such an indication is made that this portable tel ephone

¥ present outside the tel ephone service area. ARRANGEMENT OF SECOND

now be made of a portable

'#; ephone according to a second preferred embodi ment of the pr esent

IS ID
CODE OF SPECIFIC

V5

f

SET OTHER PRIVATE
CONTROL CARRIER
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DETECTED
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1S
CARRIER SCAN
EXECUTE CALL . ENDED?
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RECEPTION

IS ID
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BASE STATION STORED
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EXECUTE CALL
MAKING PROCESS

FIG.6
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A'maj qr. feature of this second portable tel ephone is such that a manual
operaljl e switch is enployed to select as the reception channel, either the
privafje-use control channel, or the public-use control channel.
Furth¢rnore, according to the major feature of the second portable

tel eplhone, when the pulfi t@g control channel is selected as the reception
channg¢l, a search is n E the private-use control channel in case
t hat tel ephone call _is made. It shou 1be noted that since an arrangenent
of th¢ second portablepigperfomops |sO8Stantially identical to that of the
firstiportable telep it Ort-tistkdat | ON t hereof is nmade, but only a

di ffefent poijnt between themwi Il now be expl ai ned. As previously

. L. L1 [ 2
described, in case BT i'-'l'ﬁJSTJ%IIVL’A‘i'é" t/rw channel has been set to the
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-14- in the public control channel. ‘These menory areas are utilized to
store transm ssion period information indicative of a transm ssion period

of a control -channel, and an ID code of a public radio base station.
SECORD- RECEPTI ON CHANNEL SETTI NG PROCESS A process operati.g % dhbROsteet
reception channel in the second portabﬁe recei ver mﬁl?ﬁﬁdﬁﬂﬁ Qéyggalne

As previously stated, in accordance wth thensecond preferred enbodi nent of

t he presenPOl : RHGNE oAND hMERH ORel ect gté:0 U3 (pi he
private cogifgtr HRGNbIO OCHARRERUOEI CHERRL FRE channel by mani rﬁlmyts?‘ng@;st he
manual opetable sw tch. In Fig. 4, there is shown a process

The present invention generally relates to a radio

A Y a

telephone and a method for selecting a radio channel.

More specifically, the present invention is directed to a
radio telephone system in which a portable radio telephone
of a private-use radio telephone ' apparatus connected to a
telephone communication network, can communicate also with
a public-use radio base station connected to the
communication network.

" The above-described private-use radio telephone
apparatus is known as a so-called "cordless telephone"
used in a home, and also a so-termed'"system cordless
telephone" utilized in a firm. This radio telephone
system has been developed in Japan as a second-generation
cordless telephone system. In the second- generation
cordless telephone system, a plurality of public radio
base stations and. a control center for contfolling
communications wvia these public'radio base stations, are
connected to the presently available communication
network, namely, an PSTN (Public Switched Telephone
Network) or an ISDN (Integrated Services Digital Network).

To this communication network, cordless telephones used
in homes and offices are connected. The portable
telephone terminals (radio telephones) of these cordless
telephones are registered in the control center in order
that these portable telephone terminals can also be
operated outside the homes and offices. In other words,
a portable telephone terminal of a cordless telephone
apparatus is operable as a handset of this cordless _
telephone apparatus while this portable telephone terminal
is used within a range covered by a home, or a firm, and
furthermore, the portable telephone terminal is operable
like a "cellular phone" while this portable telephone
terminal is brought out from the home or firm in the
secong- Aggneration cordless telepﬁone system.
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operation for setting a reception channel when a private node is sel ected

by mani pul ati ng the sw tch. In Fig. 5, there is indicated a process
operation for setting a reception channel when a public node is selected by
operatihg The switch. First of all, a desgription will now be nmade of the

process operation for setting the receptfon channel in the private node.
In the reception-channel setting process operation of Fig. 4, when the node
sel ecting switch Aksadn tthihsengvhgentredioneerdlasf R at i on
that the prigal@node, dfaiee!@sldphafe tie detdgpledonomitetdmmimeenely a first
step T1. A" t he next -step 2, a.geceptio f filst | vat trol
carrier is KRcelve, cQniy &EWe??%O@ﬁé‘\;ar{tj’% n§ eﬁy%’gcf&gﬁ? eﬁft‘#}%’ STep T2
i s identicalttangnission period of a radio base station in a similar

manner to that of the normal portable radio telephone

system. This control channel information is similarly,

intermittently transmitted from the radio base station,

and contains such information to require a telephone call.

Under such a circumstance, first of all, one receiving
method for a portable terminal of a cordless telephone
apparatus which has been registered into the control
center may be conceived such that both of control channel
information with regard to the radio base station of the
cordless telephone apparatus (simply referred to a
"private radio base station" hereinafter) and the public
radio base station are received at the same time. Even
if the portable terminal would be designed to be
receivable both of the control channel information for the
different radio base stations, while this portable terminal
is brought out from a home or office, the control channel
information of the privaté radioc base station can be hardly
received and useless power thereof is consumed.

As a consequence, it is preferable for the portable
terminal receiving method to receive the control channel
information from the private radio base station when the
portable terminal is operated within the home or office,
and also to receive the control channel information of the
public rédio base station when the portable terminal is
brought out from the home or office. One possible and
simple receiving method is conceived to achieve the
above-described preferable conditions. That is, a
selecting switch may be employed and manipulated to
receive only one control channel information.

However, in this case, the following drawback may be
caused under such an environment that both of the control
channel information transmitted from the private radio
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above-descri bed process operation for setting the private control, as
defined after the step S1, in the first portable tel ephone shown in Fig. 2.
That is, at a step T3, a check is done as to whether or not an ID code of a
specitfi-c transm ssi on source which is coincident with an ID code of a radio
base station stored in the ROM 13, has beem ¥eceived. When no detection
Is made within a predeternined time period that the specific ID code of the

transm ssion bzd%lgr%scatél Pl t edbhc% ﬂf@%‘%ﬁi‘bo%ra@é %dﬁﬁ%% fromthe

step T3 to st u 15 - i s_made or not
t he scannlngﬁﬂﬁﬁ yn NEMeRyY iﬁ e selectlng switch provided in

portable terminal would be selected to receive the signal
derived from the public radio base station and this
portable terminal would be operated near the home, or
office. That is, when a telephone call is made, although
this telephone call could be made by the portable terminal
via the private radio base station at a free communication
cost, this telephone call is made via the public' radio
base station and therefore reguires a certain amount of
communication fee. As a result, a total communication fee
' becomes expensive.

The present invention has been made in an attempt to
solve the above-described drawbacks, and therefore, has an
object to provide a portable telephone capable of making a
telephone call via a private radio base station under such
a communication condition that this portable telephone can
communicate with any one of the private radio base station
and also the public radic base station.

A further object of the present invention is to
provide a method for selecting a radio channel, which is
suitable to suppress a communication cost at a cheap fee
when a telephone call is made.

A radio telephone system, according to the present
invention, comprises:

a private radio telephone unit constructed of at least
one portable telephone and one private radio base station;

2 plurality of public radio base stations; and

a communication network for connecting said private
radio telephone unit with said plural public radio base
stetions, said portable telephone including a base station
selecting means for selecting said private radio base
station at a top priority as a telecommunication station
when a telephone call is made, and said portable telephone
being capable of communicating with not only said private
radio base station, but also said public radio base
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these private control carriers has been conpl et ed. If this scanning
operation of the private control carries has not yet been acconpli shed,
then other private control carriers are set for reception:at a step T5, and
then the process operation is returned to a step T3. At the step T3, a
check is done as to whether or not the 4 & code reception of the specific
transm ssion source is detected. At the step T3, when the specific ID code
of the transgkgaghiemssource can be detected, the process operation is

advanced to a step, T6 at h C whet her qr a
synchroni zat i on h% besge fégﬁ 3 CtSAPngh§e§F8§9f6°% Fgﬁth? Seh¥ged
t hat the syndhwvenitian Mldarbelwma@blammmwitthenelfae‘emm &wi rhrepr ocesses
are connenceg giBWﬁﬁ t%@éE&fﬂEd%i%h?BﬁalQo theTﬁﬁhwhﬁgsatihh%hfbhst step
T7, such an indicatlon_i$§ %\ % gn g
Fig. 1 sc ematic block circuit diagram of a
portable telephone according to a first preferred
embodiment of the present invention;

Fig. 2 is a flow chart for representing a process
operation performed when a reception channel is set;

Fig. 3 schematically illustrates an arrangement of a
channel memory employed in a portable telephone according
to a second preferred embodiment of the present invention:;

Fig. 4 is a flow chart for showing a prdcess operation
. performed when a private reception channel is set; ‘

Fig. 5 is a flow chart for representing a process
operation executed when a public reception channel is set;

Fig. 6 is a flow chart for indicating a process
operation performed when a calling channel is set;

Fig. 7 schematically shows an arrangement of a channel
memory employed in a portable telephone according to a
third preferred embodiment of the present invention;

Fig. 8 is a flow chart for explaining a process
operation performed when a public reception channel is
set; and

Fig. 9 is a flow chart for indicating a process
operation executed when a calling channel is set.

ARRANGEMENT OF FIRST PORTABLE TELEPHONE

Referring now to Figs. 1 to 2, an arrangement of a
portable telephone according to a first preferred
embodiment of the present invention. A major feature of
this first portable telephone is such that a private
reception channel is set with a top priority.

Fig. 1 schematically shows a circuit arrangement of
the first portable telephone used in the second generation
cordless telephone system. A signal transmission system

HII\I\\ IIII\I fuil
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communi cation is ‘avail able between this first portable tel ephone and the
rel evant private radi o base station. Thereafter, another check is done

whet her or pot the synchronization is still nmaintained at the step T8, a
further check is nade whether or not a tel ephone call is nade at the next
step T9, and also a still further check ks5dene whether or not the key for
maki ng such a tel ephone call is operated at the step T10. A series of
these steps Ty %Eﬂ@d' “pé e eélya@féfpéé@cgtaﬁr@{ ycuwea By @hile! ephone
call waiting co ILtron |s or med n, at the previ ste T8 if a
detection is YRARP n%mi%yg oﬁou%eg?% eRgRR & sat"? phone

returned to ydtym,TAatofnticd TDEAPTDE esCTime Dstitsin tMEl trigpdand | on
channel is ag\ﬁ&%e gfﬁh& eﬂiv;sf&ntﬁ‘ﬁpféfi) Jysidm ad ARG GAlded S

detected, th ocess operati
signal is also converted into digital data to be

transmitted/received.

In the circuit arrangement of Fig. 1, reference
numeral 1 indicates an antenna and reference numeral 2
denotes a switch for switching transmiésion and reception.

This switch 2 is set to normally connect the antenna 1
with a receiver unit 3, and is used to connect the antenna
1l to a transmission unit 4 during the transmission
operation. A reception frequency of the receiver unit 3
and a transmission frequency of the transmission unit 4
are defined by an oscillation frequency of a synthesizer 5.

The oscillation frequency of the synthesizer § is
selected by a control unit 6. A digital
modulation/demodulation unit 7 - corresponds to such a
circuit arrangement that a digital modulation signal
derived from a radio base station-and received by the
receiver unit 3 is demodulated and the demodulated signal
is outputted to a TDMA processing unit 8, and a carrier is
modulated by the digital data outputted from the TDMA
processing circuit 8 and the modulated carrier is
outputted to the transmission unit 4. TDMA processing
unit 8 is such a circuit unit for processing the
transmission/reception data based on the above-described
TDMA-TDD data transmission system. In a concrete
operation of this TDMA processing unit 8, a real data
portion is extracted from signal data which has been
received from the radio base station at a predetermined
time slot. Then, when the real data corresponds to the
control data, this control data is sent to a control unit
6. When the real data corresponds to speech data, this
speech data is supplied to 2 speech coder/decoder unit
(speech CODEC unit) 9. Furthermore, this TDMA processing
unit 8 adds a header portion to the speech data derived
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advanced to a further step T11l. At this step Tl11l, a calling process to
drive the ringer 16 and the like is perforned. At the step T10 if the a
tel ephpne call is detected, then the process operation is advanced to a
step T12 where such a call making process is carried out. - 16 - That
s, a signal for requesting a comuni cat+4 & -channel allocation and a
telephone call is transmtted to the relevant radi o base station in the

control chanpgbn UPHET spBEER! b@ﬁECn%EE&ltVQt be I%heVaI:SnGQBUahtﬁhéi‘ﬂeed 't
shoul d be noted that en | ky%ged th%% %h £8255 eratlons of all of
ni ; SO a a da a

the private BﬂTrBPecﬁPPtEP wns

predetermined format. Thereafter, the resultant data is
inserted into a predetermined time slot, which is finally
supplied to a digital modulation/demodulation unit 7. It
should be noted that when the above-described digital data
received corresponds to the data received in the control
channel, the control data to be supplied to the control
unit 6 are an ID (identification) code of the radio base
station indicative of a transmission source, transmission
period information representative of a signal transmission
period, another ID code of the portable telephone
functioning as a calling number, and so on. When the
above~ described control data outputted from the control
unit 6 corresponds to the transmission data at the control
channel, this control data is an ID code of the portable
telephone indicative of a transmission source, another ID
code of the radio base station representative of a
transmission destination, and 2 calling demand code etc.
The speech CODEC unit 9 is such a circuit unit for
expanding digital speech data which has been '
data-compressed in accordance with the ADPCM (Adaptive
Differential Pulse Code Modulation) method and sent from
the TDMA processing unit 8, to obtain original data. The
resultant original data is supplied to a speech converting
circuit unit 10. Also, digital speech data produced in
the speech converting circuit unit 10 is compressed in
accordance with the ADPCM method and the compressed speech
data is supplied to the TDMA processing unit 8. The
speech converting circuit unit 10 is equipped with an A/D
converter and a D/A converter, converts the digital speech
data derived from the speech CODEC unit 9 into an analog
speech signal which will then be outputted to a speaker
11, and also converts a speech signal inputted from a
microphone 12 into a digital speech signal which will then
be outputted to the speech CODEC unit 9. These circuit
units are controlled by the control unit 6.
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have been conpleted at the step T4, then the process operation is advanced
to a step T1l3 at which such an indication is made that this portable

t el ephone is present outside the tel ephone service area. Referring nowto
the ftow chart of Fig. 5, a process operation for setting a reception
channel in the public node will be expraﬁnéd. When t he node sel ecting
switch is manipulated to set the public node, at a first .step Ul, a
represent ati on tihst cdretpol vanbtnbdeontreds tise tdreeratlpopenatborsicf made.

At the subsgguen; {endRraBlbi £8iepHBhES- USEn CORLSAakE M BERTECEPLION TS
set . A process operation defined affer this step U2 [s identical to the
process opéF&&?ﬁWf%ﬁOEEékiﬁﬁ ?h@oﬁubéictE%H??Qﬁr£¥éﬂﬁtF éf?%%?%ﬁ#$n t he
first port ahee atahvephdmecribdddebantdusf ttrctbe witips M4 also other
circuit units (will be described later). The ROM 13
stores not only the above- described program used to
control the circuit operations, but also a self-ID code
allocated to this portable telephone, and the ID code of
the cordless telephone or the radio base station belonging
to this portable telephone. These ID codes are utilized
to judge whether or not the transmission source of the
calling detection signal and'the received signal
corresponds to the radio base station of the
above-described cordless telephone.
Further, to the control unit 6, 2 key input unit 14, a
display unit 15, a ringer 16, and a RAM 17 are connected.
The key input unit 14 is to input dieal data and various
sorts of control commands, and is arranged by a power
supply switch 12 dialing keys; a communication start key
manipulated when a telephone call is made and a.telephone-
call is accepted; a communication end key manipulated when
a telephone communication is ended; a telephone 1line
selecting key; an extension line selecting key, and a
reception channel resetting key. Dialing data inputted
from the key input unit 14 is outputted via the control
unit 6§ to the TDMA processing unit 8, transmitted from the
antenna 1 to the radio base station, and also sent to the
display unit 15, so that the content of this dialing data
is displayed on the display unit 15. The ringer 16 is
employed to announce a telephone call, and is driven only
when the received calling number is coincident with the
self-ID code stored in the ROM 13. The RAM 17 is to store
various sorts of data, for instance, transmission period
information of a radio base station received in a control
channel.
In the first portable telephone with the
above-~described circuit arrangement, a private control
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shown in Fig. 2. That is to say, at a step U3, a judgenent.is made as to
whet her or not a synchronization is established between this second
portabl e tel ephone and any one of the public radio base stations. If no
synchroni zati on can be established between this second portable tel ephone
and any one of the public radio stations ® thin a predeternined tine
period, the process operation is advanced to a step U4 at which a check is
done whet heler@innl ddre e aget ngitperattopspfiority as the pedeptiorontrol

gg:\{lrglrscgqu_‘g?‘ge w%rml)}éb@gﬁtg%i%&&sh&?ﬁ*en t é alr%cgfsstggepg?: Io?\
i s advanced nesetrting e atewthoa ‘F’é%’é‘b%l on OhS o'F%e'th%blff%t%iﬁﬁ rol
carrier is gferaticHiseasedtigcepbeon’ hanseDpes ddetailed  ebpereeidy the
step U8 at Qmé¥é§g1w11l be explained with reference to Fig. 2.

Once the private control channel or the public control
channel has been set as the reception channel, a reception
waiting state will be set. ' '

Under this reception waiting condition, when a
telephone call is made, namely the received calling number
is coincident with the self ID code previously stored in
the ROM 13, the ringer 16 is driven. When a user of
this portable telephone manipulates the communication
start key in response to this telephone call, a demand
signal for a communication channel allocation is
transmitted to the radio base station. Thereafter, the
communication channel is allocated by the radio base
station, and a call response signal is sent to the radio
base station through the allocated communication channel.
As a@ result, a communication line is set between this
first portable telephone and another telephone from which
the telephone call is made, and thereafter a télephone
communication is available via the microphone 12 and the
speaker 11 with the person who has made this telephone
call.

Under reception waiting state, when the communication
start Kkey is manipulated, a demand signal for a
communication channel allocation is sent to the radio base
station.. Thereafter, the communication channel is
allocated by the radio base station, and the demand signal
is sent to the radio base station through the allocated
communication channel. Subsequently, dialing data is
preduced by operating the dialing key and transmitted to
the radio base station. Thus, a telephone communication
is set between this telephone and another telephone which
has received this telephone call, and thereafter this
telephone user can communicate with a person who is called
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above-descri bed process for judgi ng whether or not the -17-

synchroni zation is established, is simlarly perfornmed. To the contrary, if
it is detected at the step U3 that the synchronization can be done between
the first “portabl e tel ephone and any one of these public radi o base
stations, the process operation is advdhced to a step UG. At this step
U6, such an indication is nmade that a tel ephone comunication is avail abl e

bet ween t hgigecend ﬂQé&@?h@nkﬂhﬂph@ﬁBt&ﬂds@hakpubuun radi o communi cation
station. Subsequently,

this second
portabl e tel ephone is | oca eéﬁ%ﬁ?ﬁ qﬂ%& Fngfﬁdﬂ?ﬁbéégg

A process operation for setting a reception channel in
the first portable telephone shown in Fig. 1, will now be
described with reference to a flow chart indicated in Fig.
2. A process flow shown in Fig. 2 is commenced when the
power supply switch is turned ON, or the reception channel
resetting key is operated.

At a first step S1, a reCeptibn of a first private
control carrier is set. More specifically, this first
private control carrier setting operation is performed by
setting the oscillation freguency of the synthesizer 5 to
such a frequency corresponding to the first private
control carrier. As a result, signals transmitted from a
.plurality of radio base stations of cordless telephones
used in homes and firms are sequentially received by this
first portable telephone. In these cordless telephones,
this first control carrier is used as & carrier of the
control channel (namely, this carrier transmits control
information used in the radio telephone channel). Then,
an ID code of a transmission source (an ID code of the
relevant radio base station which has transmitted this
reception signal) contained in the respective reception
signals, is sent from the TDMA processing unit 8 to the
control unit 6. The control unit 6 compaires the 1D code
of the transmission source derived from the TDMA
processing unit 8 with the ID code of the radio base
station stored in the ROM 13, and executes a process for
detecting -a reception of an ID code of a specific
transmission source which is coincident with this ID code
of the radio base station, and then make a decision
thereof at a step S2. When no detection is made within a
predetermined time period that the specific ID code of the
transmission source is detected, namely, when the signal
transmitted from the radio base station of the cordless
telephone to which this first portable telephone belongs,
cannot be received, the process operation is advanced £from
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t el ephone service area, the above-described signal receiving state is

ent er ed. Under this normal reception waiting condition, a judgenent
process (step U7) for judgi ng whether or not the synchronization is

mai nt ai ned, anot her judgement process (step U8) for judgi ng whet her or not
a telephone call is issued, and a furt#hd0 rudgenent process (step U9) for
judgi ng whether or not a key operation to issue a telephone call is

performed, tpkesiepeabedo) £ FdFEP Wt wiichNes jaugeheot 28! ma@ebecones
asynchronous under the signal reception con LoD, Eﬁn 5 an _ _
asynchronoﬁge§gﬁféofé“ﬁ%i3%?%&55“ &PE5 85T ’n g t%e pF%gg §SGperation is
returned tpriketet epodratl weimticrse hasobesn tompdetedng t & thdepti on
fgggnf! iSsE%éﬁEﬁgubﬁgratﬂdhEi&f”ﬁﬂ&“ﬂ?iv%%h'cbﬁt%&iecﬁﬁéﬁéréhﬁa§iﬂB%l
pt1on §3@ gggnnéc%g%%lished, then other private control carriers
are set for reception at a step $4, and then the process
operation is returned to a step S2.

At the step S2, when the specific ID code of the
transmission source can be detected, the process operation
is advanced to a step S5 at which a.check is done whether
or not @ synchronization has been established. In other
words, it is judged whether or not such a condition is
established that all of the information about the control
channels intermittently +transmitted from the radio base
stations can be intermittently received. If the
synchronization is not yet established, then the reception
of the control carrier is further continued to receive the

. transmission period information transmitted from the radio
base stations, and therefor such a synchronization can be
established based on this transmission period information.
At the step S5, if it is jﬁdged that the synchronization
can be established, then the following processes are
commenced from a step S6 to a step S9. That is, at the
first step S6, such an indication is made that a telephone
communication is available between this first portable
telephone and the relevant private radio base station.
Thereafter, another check is done whether or not the
synchronization is still maintained at the step S7, a
further check is made whether or not a telephone call is
made at the next step S8, and also a still further check
is done whether or not the key for making such a telephone
call is operated at the step S9. A series of these steps
S6 to S9 is repeatedly performed, namely the normal
telephone call waiting condition is performed.

On the other hand, at the step S3, if it is judged that
the scanning operations for the all private carriers have

been completed, the process operation is advanced to a
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the tel ephone call is detected at the step U8 and the process operation is
advanced to a step UlO at which a calling process for driving the ringer 16
is performed. If a telephone call is detected at a step U9, then the
process operation is advanced to a step Ul at which a tel ephone-cal

maki ng process is performed (wll be expldired |ater). It should be noted
that when it is judged that the search operations of all of the public

control cargikgp 828 akeeRHhIIP L tREaptildie o @b fist RRbILIRE dYRGBIS
operation is advancgg to.,a step Ul2 at I ch _such .an i ndi cadtolwon fosr made
I

that this pGRERBRE L8 Effone AS pied&Rult, receptions are n
signals transmitted from a plurality of public radio base

stations in which this first public control carrier is
used as the carrier for the control channel. Next, at a
step S11, a judgement is made as to whether or not a
synchronization is established between this first portable
telephone and any one of the public radio base stations.

If no synchronization can be established between this first
portable telephone and any one of the public radio stations
within a predetermined time period, the process operation
is advanced to a step S12 at which a check is done whether
or not the scanning operations for all of the public
control carrxiers have been ended. If the scanning
operations of all of the public control carriers have not
yet been accomplished, then the process operation is
advanced to a step S13 at which a reception of other
public control carrier is set. Subsequently, the process
operation is returned to the step S11 at which the above-
described process for judging whether or not the
synchronization is established, is similarly performed.

To the contrary, if it is detected at the stép S11 that
the synchronization can be done between the first portable
telephone and any oné of these public radio base stations,
the process operation is advanced to a step S14. At this
step S14, such an indication is made that a telephone
communication is available between the first portable
telephone and the public radio communication station.
Thereafter, the process operation is advanced to the step
S7 at which the above-described signal receiving state is
entered. ' _

If this synchronization becomes asynchronous under the
signal reception condition, then such an asynchronous state
is detected at the step S7 and the process operation is
returned to the step S1 at which the process for setting
the reception channel is rescheduled. Namely, even when
the synchronization is established between the first
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-18 - outside the tel ephone service area. DETAI LED TELEPHONE- CALL MAKI NG
PROCESS | N SECOND PORTABLE TELEPHONE The above-expl ai ned tel ephone- cal

maki ng process defined at the step Ul of Fig. 5 will now be described nore
in detail with reference to another flow chart shown in Fig. 6. If a
detection is made -at the step U9 of Fi-g.1% that the key operation to nade a
t el ephone call is perfornmed, the process operation is advanced to a step V1

of the flowgrhaidle Tepiond| 4nd 6the Atpibil c fiadio thape \taticshaniel

about the. |EE CHRATICITRITE TROE Foccbrran i tedorohs etV eRE ™ hannel
menory uni trezvgptoyoed channel is set with the top priority and
therefore the control channel is again set.

If a telephone call is made under the signal reception
condition, then the telephone call is detected at the step
S8 and the process operation is advanced to a step S15 at
vhich 2 calling process for driving the ringer 16 is
performed.

When the key operation for making a telephone call is
performed under the signal reception condition, this
telephone call is detected at the step S9 and the process
operation is advanced to a step S16, at which such a
telephone-call process is performed that signals for
demanding a communication channel allocation and a
telephone call are sent to a radio base station. This
telephone-call process is done in the control channel under
reception. Since the private control channel reception is
performed with a top priority, the control channel used the
radio base station of thié cordless telephone can be firmly
set as the reception channel not only when the power supply
switch is turned ON, but also when the asynchronous state
is established, if the place where this first portable
telephone is used is located within the calling area of
the cordless telephone belonging to this portable
telephone. As a consequence, when a telephone call is
made, this telephone call can be established under such a
condition that the private control channel is set with a
.top priority. Furthermore, since the first portable
telephone employs the receptioﬁ-channel resetting switch,
if this channel resetting switch is operated just before a
telephone call, then the private signal channel reception
can be done with a top priority, so that a communication
fee can be reduced, as compared with the conventional
cordless telephone system.

1t should be noted that when it is judged that the
Scan  operations of all of the public control carries have
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in the RAM 17. It should be noted that this channel information saving
process is unnecessary for such a structure of a portable tel ephone that
when t he synchronization of the reception channel is established, the
channel information about this reception channel is stored into the channel
menory of the RAM 17. Thus, after thd3channel information about the °
channel under reception at the first step V1 has been saved to the channel
menory, thgeBROCESSpRELEA! BtN the atenSA®,t chenstthye YR-atesshiogexdate dn r st
private coptrol carriser, is_s 0 s j : aEsh e s

defi ned frbﬁ1?h¥§n§?%p 5? Spgﬁg&hsgﬁé6ﬁ€§h¥§9%ﬁgcgbﬁgpas t he pfgtégg

oper at i on maeddethat thaspr ppatebdenttediephivRemds RrefsMhaptsidgs the step S1

to the stegegéphanghgeibﬁ&b p@elaabl e t el ephone shown in Fig. 2. I n ot her
words, at the step V3, 2 GHRRSMENT OF SECOND PORTABLE TELEPHONE

Then, a description will now be made of a portable
telephone according to a second preferred embodiment of
the present invention with reference to Figs. 3 to 5.

A -major feature of this second portable telephone is
such that a manual operable switch is employed to select
as the reception channel, either the private-use control
channel, or the public-use control channel. Furthermore,
according to the major feature of the second portable
telephoné, when the public-use control channel is selected
as the reception channel, a search is newly made of the
privateQuse control channel in case that a telephone call
is made. : '

It should be noted that since an arrangement of the
second portable telephone is substantially identical to
that of the first portable telephone, no illustration
thereof is made, but only a different point between them
will now be explained. As previously described, in case
that the public control channel has been set to the
reception channel of the second portable receiver, the
brivate control channel is newly searched when the
telephone call is made. As a consequence, a channel
memory is provided in the above-described RAM 17, which
stores information about the public control channel.

This public control channel has been set as the reception
channel while the search of this private control thannel

is commenced, and thereafter a telephone communication is
ended.

Fig. 3 schematically represents a detailed structure
of the above-described channel memory employed in the RAM
17. In this channel memory, such memory areas are

proviced for storing a carrier number and-a slot number
used to specify a carrier and a time slot,.which are used
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I s done as to whether or not a reception can be nade of the ID code of the
specific transm ssion source, which is identical to the ID code of the
radi o base station stored in the ROM 13. When no detection is made within
a predetermned time period that the I D code of the specific transm ssion
source is detected, the process operati-ol4i s advanced fromthe step V3 to a
step V4 at which .a judgenent is nade whether or not the scanning operation

of all of in th8 publeee cditrall THEHHGI Cahese S nitifoe iyl Al ed.
the prjvate cont,r gargies has not yet been

R e
indicative of a transmission period of a control channel,
~and an ID code of a public radio base station.
SECOND RECEPTION CHANNEL SETTING PROCESS
~ A process operation for setting .a reception channel in
the second portable receiver will now be explained. As
previously stated, in accordénce with the second preferred
embodiment of the present invention, the reception channel
is selected to be either the private control channel, or
the public control channel by manipulating the manual
operable switch. In Fig. 4, there is shown a process
operation for setting a reception channel when a private
mode is selected by manipulating the switch. In Fig. 5,
.there,is indicated a process operation for setting a
recegtion channel when a public mode is selected by
operating the switch. '

First of all, a description will now be made of the
process operation for setting the reception channel in the
private mode. .

In the reception-channel setting process operation of
Fig. 4, when the mode selecting switch is set to the
pPrivate mode, such a mode representation that the private
mode, is selected as the reception mode is made at a first
step T1. At the next step T2, a reception of a first
private control carrier is set. A series of process
Operation defined after this step T2 is identical to the
above-described process operation for setting the private
control, as defined after the step S1, in the first
portable telephone shown in Fig. 2. That is, at a step T3,
@ check is done as to whether or not an ID code of a
Specific transmission source which is coincident with an .
ID code of a radio base station stored in the ROM 13, has
been received. When no detection is made within a
Predetermined time period that the specific ID code of the
transmission source is detected, the process operation is
advanced from the step T3 to step T4 at which a judgement
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carriers are set for reception at a step V5, and then the process operation
IS returned to a step V3. At this step V3, a judgenent is nade as to
whet her or not the ID code of the specific transm ssion source can be
detect ed. - When the I D code of the specific transm ssion source can be
detected at the step V3, nanely the LDjgode of the radi o base station for
the cordl ess tel ephone to which the second portable tel ephone bel ongs, the

process operation | s, advanced to St t ' el e @Al |l making
process i $SpBRAG Hé&.t%erl 5 At 1;[{il"eeil & g%@p@apﬁﬁﬁé%i%ﬁ proggré;&sr}, oacfasi gnal
for requethesg privarenicomtinai mﬁ@rsahaécbﬁﬁﬁn%%&tﬁg'eph&rfe call is

transm tt%ﬂi%oskghﬁihﬁdio%éi@tﬁoﬁ Yf Ahe PriviaeesiCotitiantardies hgsudgement
of the st i%t 4y|est g%%% taré:ac;[on'{pq%'.sﬁ\cea&mt@%nog%gy %@&v@tealéorgrc_;lhe private
carriers are set for reception at a step TS5, and then the
process operation is returned to a step T3. At the step
T3, a check is done as to whether or not the ID code
reception of the specific transmission source is detected.

At the step T3, when the specific ID code of the
transmission source can be detected, the pfocess operation
is advanced to a step T6 at which a check is done whether
or not a synchronization has been established. At the
step T6, if it is Jjudged that the synchronization can be
established, then the following processes are commenced
from a step T7 to a stép T10. That is, at the first step
T7, such an indication is made that a telephone
communication is available between this first portable
telephone and the relevant private radio base station.
Thereafter, another check is done whether or not the
synchronization is still maintained at the step T8, a .
further check is made whether or not a telephone call is
made at the next step T9, and also a still further check
is done whether or not the key for making such a telephone
call is operated at the step T10. A series of these
steps T7 to T1l0 is repeatedly performed, namely the normal
telephone call waiting condition is performed.

Then, at the previous step T8 if a detection is made
of an synchronous state, the process operation is returned
to a step T2 at which the process for setting the
reception channel is again executed. At the step T9 if a
telephone call' is detected, then the process operation is
advanced to a further step T11l. | At this step T11l, a
calling process to drive the ringer 16 and the 1like is
performed. At the step'TlO if the a telephone call is
detected, then the process operation is advanced to a step
T12 where such a call making process is carried out.
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control carr

to a step V7.

t he channel

receptlon of
IS reset.

est abl i shed

I ers have been acconplished, the process operation i's advanced
At this step V7, based on the channel information stored in
menory area of the RAM 17 at the previous step V1, the

t he public control channel which has been previously received
Then, at the subsequent stepl¥®8s a waiting condition is

that the I D code of the public radio base station stored in the

channel mengpaicsidet act @dgnlafl tdee lr@qa@@%iab bhtemaublicatiad! ehaﬁaal

station is d
step V9.
at the step

S336E8018, b18, 5 “Rellonthe Begi s, SRRREM Rt BIRLC T (0 0

Yelbyanti chddosibgsal sftatidenaddi theacootrodi chenarlchadee

al'location apd-apkebaPNARRMEIY eHeS prlidatdl t E8AtkB1 BhanRukli ¢ radio base

It should be noted that when it is judged that the

- search operations of all of the ‘private control carrier

have been completed at the step T4, - then the process
operation is advanced to a étep T13 at which such an
indication is made that this portable telephone is present
outside the telephone service area.

Referring now to the flow chart of Fig. 5, a process
operation for setting a reception channel in the public
mode will be explained.

When the mode selecting switch is manipulated to set
the public mode, at a first step Ul, a representation that’
the private mode is set as the reception mode-is made.

At the subsequent step U2, a first public-use control
carrier reception is set. A process operation defined
after this step U2 is identical to the process operation
for setting the public control channel effected in the
first portable telephone, and defined after the step S10
shown in Fig. 2. That is to say, at a stép U3, a
judgement is made as to whether or not a synchronization is
established between this second portable telephone and any
one of +the public radio base stations. If no
synchronization can be established between this second
portable telephone and any one of the public radio
stations within a predetermined time period, the process
operation is advanced to a step U4 at which a check is
done whether or not the scanning operations for all of the
public control carriers have been ended. If the scanning
Operations of all of the public control carriers have not
Yet been accomplished, then the process operation is
advanced to a step U5 at which a reception of other public
control carrier is set. Subsequently, the process
Operation is returned to the step U3 at which the
above—desc:ibed process for judging whether or not the
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station. As previously explained, in accordance with the second preferred
enbodi nent of the present invention, when the reception channel is set to
the public control channel, - 20 - the private control. channel is
searched during a tel ephone call. Wien a detection is nade of the ID
code of the radio base station for the eodll ess tel ephone to which this
second portable tel ephone bel ongs, the channel information about the

control changghckfdnbiathon 5adied ke sHed,i 98 lsinfiﬂ_@ﬁil‘yeﬁ)erfogﬁlégq on this

channel informtign feceplin., the ;¢ 9920 J 36 +A3ad 09 ¢l ctep U3 that
the synchronization can be done between the first portable
telephone and any one of these public radio base stations,
the process operation is advanced to a step US6. At this
step U6, such an indication is made that a telephone
communiqation is available between the second portable
telephone and the public.radio ‘communication station.
Subsequently, after such an indication is made that this

- second portable telephone is located within the public

telephone service area, the above-described signal
receiving state is entered. Under this normal reception
waiting condition, a judgement process (step U7) for
judging whether or not the synchronization is maintained,
another judgement process (step U8) for judging whether or"
not a telephone call is issued, and a further judgement
process (step U9) for judging whether or not a key
operation to issue a telephone call is performed, are
repeatedly carried out.

If this synchronization becomes asynchronous under the
signal reception condition, then such an asynchronous state
is detected at the step U7 and the process operation is
returned to the éfep U2 at which the process for setting
the reception channel is rescheduled. If a telephone
call is made under the signal reception condition, then
the telephone call is detected at the step U8 and the
Process operation is advanced to a step Ul0 at which a
calling process for driving the ringer 16 is performed.

If a telephone call is detected at a step U9, then the
Process operation is advanced to a step Ull at which a
telephone-call making process is performed (will be
explained later).

It should be noted that when it is judged that the
Search operations of all of the public control carries
have been completed at the step U4, then the process
Operation is advanced to a step Ul2 at which such an
indication is made that this portable telephone is present
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comuni cati on channel allocation and the tel ephone call is transmtted to
the radio base station of the cordless tel ephone to which the second
portabl e tel ephone bel ongs. As a consequence, a tel ephone communication fee
can be reduced, as conpared with that of the conventional portable

t el ephone. ARRANGEMENT OF THI RD PORTABLESTELEPHONE Then, a description wll
now be made of a portable tel ephone according to a third preferred

Featur e of SDPaE, FFE" RELLHAY R ted) e o Lhat . an ) R0l &
switch is OFFAIMED TFLEAHANE-LALL, f%%ﬁﬂgﬁﬁhﬁgl#Egﬁﬂngﬂﬁﬁﬁggﬁi
privat e- usggg¢eptio®e channel, or the public-use control channel.
Furthermore, acgording,J &9 B teddpichedlcali® ddk ity R SRS

defined at the step Ull of Fig. 5 will now be described

more in detail with reference to another flow chart shown

in Fig. 6. _

If a detection is made at the step U9 of Fig. 5 that
the key operation to made a telephone call is performed,
the proéess operation is advanced to a step V1 of the flow
chart shown in Fig. 6. At this first step V1, a channel
information saving process is carried out where the
channel information about the public control channel under
reception is stored into the channei memory unit employed
in the RAM 17. It should be noted that this channel
information saving process is unnecessary for such a
structure of a portable telephone that when the
synchronization of the reception channel is established,
the channel information about this reception channel is
stored into the channel memory of the RAM 17. Thus,
after the channel information about the channel under
reception at the first step V1 has been saved to the
channel memory, the process operation is advanced to a step
V2 at which the first private control carrier is set to be
received. A process operation defined from this step V2
up o a step V5 is the same as the process operation to
detect the private control channel as defined from the
step S1 to the step S4 in the first portable telephone
shown in Fig. 2. In other words, at the step V3, a check
is done as to whether or not a reception can be made of
the ID code of the specific transmission source, which is
identical to the ID code of the radio base station stored
in the ROM 13. When no detection is made within a .
predetermined time period that the ID code of the specific
transmission source is detected, the process operation is
advanced from the step V3 to a step V4 at which a judgement
is made whether or not the scanning operation of all of
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t el ephone, when the public-use control channel is selected as the reception
channel, a.search is newly nmade of the private-use control channel in case
that a reception channel is set. Then, when the 1D code of the radio

base station for the cordl ess tel ephone to which this third portable

t el ephone bel ongs, is detected, the channgl iLnformation about the control
channel set by this radio base station is stored. Wen a tel ephone cal

is nade, the private_control_ ¢ el i e t tored ch e

i nformati on $0°8§ tgré‘gﬁtet ﬁgr{%rlo cggssreiigsa?‘%o%n%(ﬁg}k ﬁ!ebqn ?‘r%‘f%‘g's t phone
to which thethhsr gcpordagl e apaTaiiane dfelthey Primve teh ankasl mandashates
since an arr aa&egs%t bekn! haddunpl {RNd@bthent btpeean iyt Al | Y

identical to thaf of the fi rstfdg:ortraetéle%éi%lne% O%e’stne% |J§'usénr t'l-!hoerh the

carriers are set
process operation is returned to a step V3. At this step
V3, a judgement is made as to whether or not the ID code
of the specific transmission source can be detected.

When the ID code of the spécific transmission source
can be detected at the step V3, namely the ID code of the
radio base station for the cordless telephone to which the
second portable telephone belongs, the process operation
is advanced to a step V6 at which a telephone-call making
process is performed. In this telephone-call making
process, a signal for requesting a communication channel
.allocation and a telephone call is transmitted to this
radio base station.

On the other hand, when a judgement of the step V4 is
made that the scanning operations of all of the private
control carriers have been accomplished, the process
operation is advanced to a step V7. At this step V7,
based on the channel information stored in the channel
memory area of the RAM 17 at the previous step V1, the
reception of the public control channel which has been
previously received is reset. Then, at the subseqguent
step V8, a waiting condition is established that the 1ID
code of the public radio base station stored in the channel
memory is detected.

If the ID code of this public radio base station is
detected at the step V8, the process operation is advanced
to a step v9. Accordingly, such a telephone-call making
process is_performed at the step V9 by which a signal for
demanding a communication channel allocation and a
telephone call is transmitted to this public radio base
station.

As previously explained, in accordance with the second
preferred embodiment of the present invention, when the
reception channel is set to the public control chanﬂel,
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- 21 » thereof is made, but only a different point between themw /||l now
be expl ai ned. The third portable tel ephone executes the above-descri bed
tel ephone call process. A featured structure of the third portable

t el ephone is such that both of a private channel nenory and a public
channel nenory are enployed in the RAM 17.20 The private channel nenory
stores channel information about the control channel where the radi o base

Et ?tion of Td hﬁmﬁéogﬂieﬁﬁet ebfmbeme bﬁaiﬁhél;hié f&éaﬁ&hédildmﬂl@kf ﬁeimlms@
el ongs, an etec e
g n’éﬁ’ﬁ?y S SFgg%iLﬁ}\ :h$ ”:’Réé% &P YL Iﬁ%&e of ¢

The public Crﬁﬁ el or A
- radio base station for the cordless telephone to which

this second portable telephone belongs, the channel
information about the control channel set by this radio
base station is received. Based on this channel
information reception, the signal for demanding the
communication channel allocation and the telephone call is
transmitted to the radio base station of the cordless
telephone to which the second portable telephone belongs.
As a consequence, a telephone communication fee can be
reduced, as compared with that of the conventional
portable telephone.

ARRANGEMENT OF THIRD PORTABLE TELEPHONE

Then, a description will now be made of a portablé
telephone according to a third preferred embodiment of the
present invention with reference to Figs. 7 to 9.

A major feature of this third portable telephone is
such that a manual operable switch is employed to select
as the reception channel, either the private-use control
channel, or the public-use control channel. Furthermore,
according to the major feature of the third portable
telephone, when the public-use control channel is selected
8s the reception channel, a search is newly made of the
Private-use control channel in case that a reception
Channel is set. Then, when the ID code of the radio base
station for the cordless telephone to which this third
portable telephone belongs, is detected, the channel
information about the control channel set by this radio
base station is stored. When a telephone call is made,
the private control channel is set based on the stored
channel information so as to ‘call the radio base station
of the cordless telephone to which the third portable
telephone belongs.

It should be noted that since an arrangement of the
third portabile telephone is substantially identical to
that of the first portable telephone, no illustration
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about the public control channel which has been set as the reception
channel . Wile a telephone call is made and a tel ephone conmunication is
execut ed based on the channel information stored in the private channel
menory. Fig. 7 schematically shows a nennrz content of these channel
menories CHML and CHWR. In the private hannel menory CHML, there are
provi ded nmenory areas for storing a carrier nunber and a slot nunber used
to specify a wwerdaf bmomadeinbug| oend¥peogilferenhoaink drtvgrn witen
control channgly) aiKk ab&OekpRASARESI ONTHE! | PRI EBIEABIE taMbMdiere of the
transm ssion period of the contra% chagnglt l,n the Liﬂlc channel nenory
CHVR, there &EEHIRT JER®sBRRVREREFG:aPESs ?%EPQRQﬁiré% RIS nunter and
a slot nunberfesmdred steectyre ofr ther thiddspartable otteldphdnaris weh i
the public cqp{dOlLstNBe!l a bE29aFLSE&h3Anel memory and a public channel
memory are employed in the RaM 17. The private channel
memory stores channel information about the control
channel where the radio base station of the cordless
telephone to which this third portable telephone belongs,
and which is detected when the public control channel is
set. The public channel memory stores the information
about the public control channel which has been set as the
reception channel. While a telephone call is made and a
telephone communication is executei based on the channel
information stored in the private channel memory.
Fig. 7 schematically shows a memory content of these
channel memories CHM1 and CHM2. In the private channel
memory CHM1, there are provided memory areas for storing a
carrier number and a slot number used to specify a carrier
. - and a time slot employed in the searched private control
channel, and also transmission period information
indicative of the transmission period of the control
channel . In the public channel memory CHM2, there are
provided such memory areas for storing a carrier number and
8 slot number used to specify a carrier and a time slot,
which are used in the public control channel, transmission
period information indicative of a transmission period of

8 control channel, and an ID code of a public radio base
station.

THIRD- RECEPTION CHANNEL SETTING PROCESS
A process operation for setting a reception channel in
third portable receiver will now be explained. As
previously stated, in accordance with the third preferred
embodiment of the present invention, the reception channel
is selected to be either the private control channel, or
the public control channel by manipulating the manual
_°Perable switch. Since a process operation to set a

the
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period information indicative of a transm ssion period of a control
channel, and an ID code of a public radio base station. TH RD RECEPTI ON
CHANNEL SETTI NG PROCESS A process operation for setting a reception channel
inthe third portable receiver will newbe-expl ai ned. As previously
stated, in accordance with the third preferred enbodi nent of the present

I nventi on, tg n i s d bgegei | vat e
cont rol ché%ééﬁééééﬁnﬁgggﬁgﬁigﬁ%8n§r§th§§§ng agégégg%gg%c%?ﬁgg%he manua
a

oper abl e svFewmteteky ntdentirgdede thak, afi thets refgpred

embodiment shown in Fig. 4, no further explanation thereof
is made in the following specification. ~Only a
description will now be made of a process operation to set
2 reception channel when a public mode is selected.
_ Fig. 8 shows a flow chart of a process operation for
setting a reception channel -when a public mode is
selected.

In the reception-channel setting process operation of
Fig. 8, when the mode selecting switch is set to the
public mode, such a mode representation that the public
mode is selected as the reception mode is made at a first
step Wl. At the next step W2, a reception of a first
private control carrier is set. A series of process
operation defined after this step W2 to a step WS is
identical to the above-described process operation for
setting the private control as defined after the step sl
to the step S4, in the first portable telephone shown in
Fig. 2. That is, at a step W3, a check is done as to
whether or not an ID code of a specific transmission
source which is coincident with an ID code of a radio base
station stored in the ROM 13, has been received. When no
detection is made within a predetermined time period that
the ID code of the specific transmission source is
detected, the process operation is advanced from the step
to a step W4 at which a judgement is made whether or not
the scanning operation of all of these private control
carriers has. been completed. If this scanning operation
of the private control carriers has not yet been
accomplished, then other private control carriers are set
for reception at a step W5, and then the process operation
is returned to a step W3. At this step W3, a check is
done as to whether or not the ID code reception of the
Specific transmission source is detected.

At this step W3, if the ID code of the specific
transmission source can be deteéted, then the process
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reception channel when a private node is selected is conpletely identical
to that of the second preferred enbodi nent shown in Fig. 4, no further
expl anation thereof is nade in the follow ng specification. Only a
description will now be nade of a procesg qperation to set a reception
channel when a public node is selected. Fig. 8 shows a flow chart of a

process operation for _settin recent i wiEeh ' de is
sel ect ed. Pﬂefﬂgg?@cﬁﬁt Pﬂafg:a%e‘fosgt%g&m(%s opergtf%%%%@g. 8,
when the mbnfosmattonngushi tash the warrier ha AT ¢ RISk dvmPaRade
represent aéﬁantfxg%rhh%nﬁ@iicﬁu Pke bd SESERSELAS e steeaptirorchede is

brivate coRFtBptearhpBRalk nemery Gitt nsfoyga 4if fRE RN ONAT @ TITS

After the process operation defined at this step W6
has been .~anded, otherwise when it is judged at the step Wé
that the scanning operations of'all_of the private control
carriers have been accomplished, the process operation is
advanced to a step W7 at which the reception of the first
public control carrier is set. A process operation
defined after this step W7 is the same as the process
operation for setting the public control channel, " as
defined after the step S10 in the first portable telephone

r shown in Fig. 2. That is, at the step W8, a judgement is
done as to whether or not a synchrdnization is established
between the third portable telephone and any one of the
public radioc base stations. If no synchronization can be
established between this third portable telephone and any
one of the public radio stations within a predetermined
time period, the process operation is advanced to a step
W9 at which a check is done whether or not the scanning

. operations for all of the public control carriers have
been ended. If the scankingioperations of all of the
public control carriers have not yet been accomplished,
then the process operation is advanced to a step W10 at
which receptions of other public control carriers are set.

Subsequently, the process operation is returned to the

step W8 at which the above-described process for judging
whether or not the synchronization is established, is
similarly performed.

To the contrary, if it is detected at the step W8 that
the synchronization can be done between the third portable
telephone and any one of these public radio base stations,
the process operation is advanced to a step Wll. At this
step W11, 'such an indication is made that a telephone
communication is available between the third portable
telephone and the public radio communication station.
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operation defined after this step W2 to a step Wo is identical to the
above-descri bed process operation for setting the private control as
defined after the step S1 to the step S4, in the first portable tel ephone
showr in Fig. 2. That is, at a step WB, a check is done as to whether or
not an I D code of a specific transm ssionzgource which is coincident with
an | D code of a radio base station stored in the ROM 13, has been received.

Wh det ' | d Lt hi ) ti ' [
code of the cTaEfeifegBOull phicasl SIERELILHCEs | ERYEHLIdel b Hitner
i s advanced fresephionteondition:ep Undar HRiennarpadgemesentdomnseimagher

or not the sqg@@aﬂgigmprglj@@g@ﬁgﬁtlpﬁbcébgsesﬁépkue)cgmmd(ﬂjuaymﬂgers has
e CoTPL ot Sihethat Sfifor SERE"EPACRRBAELE oA 1L" Rkl O Wictner

carriers has
o judgement process (step W13) for judging whether or not a

telephone call is issued, and a further judgement process
{step W1l4) for judging whether or not a key operation to
issue a telephone call is performed, are repeatedly
carried out. '

If this synchronization becomes asynchronous under the
signal reception condition, then such an asynchronous state
is detected at the step W12 and the process operation is
returned to the step W2 at which the process for setting
the reception ' channel is rescheduled. If a telephone
.call is made under the signal-reéeption condition, then
the telephone call is detected at the step W13 and the
process operation is advanced to a step W15 at which a
calling process for driving the ringer 16 is performed.

If a telephone call is detected at a step W14, then the
Process operation is advanced to a step W16 at which a
telephone call making process is performed (will be
explained later).

It should be noted that when it is judged that the
search operations of all of the public control carries
have been completed at the step W9, then the process
Operation is advanced to a step W17 at which such an
indication is made that this portable telephone is present
Outside the telephone service area. -

DETAILED TELEPHONE-CALL MAKING PROCESS IN SECOND PORTABLE
TELEPHONE '

The above-explained telephone-call making process
defined at the step W16 of Fig. 8 will now be described
?ore in detail with reference to another flow chart shown
in Fig. 9.

If a detection is made at the step W14 of Fig. 8 that
the key operation to make a telephone call is performed,
the process operation is advanced to a step X1 of the flow
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acconpl i shed, then other private control carriers are set for reception at

a step Wb, and then the process operation is returned to a step WB. At

this step WB, a check is done as to whether or not the ID code reception of

the specific transm ssion source is detected. At this step WB, if the ID

code of the specific transm ssion sour€e2%an be detected, then the process
-23- operation is advanced to a step W at mhlch t he channel

i nf or mat i oncgaek gsomemarfi@r gunbegt 'Eﬂfssé@ép nerbes, cRBekt RE done

transn1SS|cwhé%réé)oéan{n@ﬁéochgngéf fnformaéfbn has been stored
into the private channel memory CHM1 employed in the RAM
17." If the channel information has not been stored in
this private channel memory, then the process operation is
advanced to a step X2 at which a telephone- call .making
process is performed in the control channel under
reception, namely the public control channel.

If the channel information has been stored in this
private channel memory, the process operation is advanced
to a step X3. At this step X3, a channel information
saving process . is carried out where the channel
information about the public control channel under
reception is stored into the public channel memory CHM2
employed in the RAM'17. It should be noted that this
channel information saving process is unnecessary for such
a structure of a portable telephone that when the
synchronization of the reception channel is established,
the chaﬁhgl information about this reception channel is
stored into the public channel memory CHM2 of the RAM 17.
Thus, after the channel information ‘about the channel
under reception at the step X3 has been saved to the
channel memory CHM2, the process operation is advanced to
a8 step X4 at which the first private control carrier is set
to be received based on the channel information stored in
the private channel memory CHM1 of the RAM 17.

After the reception of the private control channel has
been set, the process operation is advanced to a step X5.
At this s%ép X5, a check is done whether or not the ID
code of the specific transmission source has been
Teceived, this ID code being coincident with the ID code
of the radio base station stored in the ROM 13. This
detection judgement is continued for such a time period
that the information for.reporting the call acceptance
timing can be surely received from the radio base station
based on the transmission period information stored as one
of the channel information. At the step X5, when the ID

This is the replacement shoet
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private channel nenory CHML enpl oyed in the RAM 17. After the process
operation defined at this step Wo has been ended, otherwi se when it is
judged at the step WI that the scanning operations of all of the private
control carriers have been acconplished, the process operation is advanced
to a step W at which the reception of =tB& first public control carrier is
set. A process operation defined after this step W is the sane as the
process opegaldetb £l @hes@pddiFicharamsmissdont sobrceadiseideteasedef i ned after
the step S10_in.the,firs Ol g tele n i ' s, at
the step W8PeReLyy¥BED,; ttl“% c#c?ﬁ?ogg t%cf \%ﬁgt Egraﬁg\rl\ﬂr?cﬁé Et%tr%ﬁr gr?lyz]gheon i s
est abl | shedcostless tiedephiong pdar abiieht EhdFhEhd TenBOXFRLIRe totephensubl i c

radi o base paiadhiga)sthe Protessynepedaitiahi 98 advabeedstabli shed e wren
this third B%E%% get%ﬁ%%@@%@ﬁc%ﬂq a%%king proéess is performed in the
private. control channel.

On the other hand, if no detection can be made of the
ID code of the specific transmission source within a
predetermined time period, the process operation is
advanced to a step X7. At +this step V7, based on the
channel information stored in the public channel memory
area CHM2 of fhelRAM 17, the reception of the public
control channel which has been_previousiy received is
reset. Then, at the subsequent step X8, a waiting
condition is established that the ID code of the public
radio base station stored in the channel memory CHM2 is
detected.

If the ID code of this public radio base station is
detected at the step X8, the process operation is advanced
to the .previous step X2. Accordingly, such a
telephone~-call making process is performed at the step X2
by which a signal for demanding a communication channel
allocation and a telephone call is transmitted to this
public radio base station; '

As previously explained, in accordance with the third
preferred embodiment of the present invention, when the
Teception channel is set to the public control channel,
the private control channel is also searched when the
Teception channel is set and the reception channel is
reset in case of the asynchronous condition. When a
detection is made of the ID code of the radio base station
for the cordless telephone to which this second portable
telephone belongs, the channel information about the
Control channel set by this radio base station is stored.
When a telephone call is made, the private control channel
is set based on the stored information. Since the signal
for demanding the communication channel allocation and the
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one of the public radio stations wthin a predetermned tinme period, the
process operation is advanced to a step WO at which a check is done whet her
or not the scanning operations for all of the public control carriers have
been-ended. I f the scanning operations-of all of the public control
carriers have not yet been acconplished2%en the process operation is
advanced to a step WO at which receptions of other public control carriers
are set. Paptetiie ycalhei or onrsssmperel itan tiee neddiacbase sbet.Sbﬁpoh’\B at

wkﬁﬂréﬂfzaﬁ“’%ﬁ FEEERT TR IR ) Wi Mg RCORA bQB bRl L ary, i1

it is detectetephondcbelengs\g @ h'%ﬁl%mor&/n&ﬂfwfzjéfﬁﬁhOBaﬁegecéanbebet ween
the third ppgsakis, t&s ephmperadd.oay ane f these olveatiadhp base

ion
stations, portable telephone.
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t he brocess operation is advanced to a step W1. At this-step-WI1, such
an indication is nade that a tel ephone conmunication is av lable betmeen

the third portable tel ephone and the public radi o conmunic Bmmﬁmlmmi
This is the replacenent sheet - 24_-,dhereafter, the proc
Is entered into a nornmal reception condition. Under this

reception I ti condi tiion, a judgenent.process (step W2) for Judglng
whet her #%écgﬁﬂ@ﬁﬁoﬁantlon i s mai ntai ned, another judgenent process
(step WL3)1for Audadihg whdepboner spstem céhgphsﬁegcall is issued, and a

further judgement,pfoLesSradio telephone unit constructed ot at least
one portable telephone and one private radio base station:

a plurality of public radio base stations; and

a communication network for connecting said private
ra@io telephone unit with said plural public radio base
stations, said portable telephone including a base station
selecting means (6; step Sl¥s4 of Fig. 2, step V1-V5 of
Fig. 6) for selecting said private radio base station at a
top priority as a telecommunication.station when a
telephone call is made, and said portable telephone being
capable of communicating with not only said private radio
base station, but also said public radio base stations.
2. A radio telephone system as claimed in claim 1,
wherein said base station selecting means includes:

means (6; step S2 of Fig. 2, step V3 of Fig. 6, step
X5 of Fig. 9) for searching an ID (identification) code for
a radio base station contained in a received signal to
detect an ID code of said private radio station; and

means (6; step S5 of Fig. 2, step V6 of Fig. 6, step
X6 of Fig. 9) for setting a radio communication channel
between said portable telephone and said private radio
base station when the ID code of said private radio base
station is detected by said detecting means.
3. A radio telephone system as claimed in claim 1,
wherein said base station selecting means is initiated
under such conditions <that a power supply is turned on, a
specific switch is manipulated, and/or an asynchronous
state is established.
4. A radio telephone system as claimed in claim 3,
wherein said specific switch is a switch operable when a
télephone call is made.
5. A radio telephone system as claimed in claim 1,
wherein said portable telephone further includes a mode
selecting means (6, 14) for selecting a first mode in

This is the replacement sheet
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(step WL4) for judging whether or not a key operation to issue a tel ephone
call is perforned, are repeatedly carried out. If this g@ Replaced
beconmes asynchronous under the signal reception conditio1

asynchronous state is detected at the step W2 and the pr nis

returned to the step W2 at which the pro@8ss for setting the reception
channel is reschedul ed. If a tel ephone call is nade under the signal

reception cQRéchi @Re Bighalhareplstitted €abh saidet peiedtal raddocstep W3

and the process,operation i.s vange t a h.C callin
process for5§P§§PﬁgiFh§eFFﬁ§E%ql n%sgp%%FgPﬁeﬁsdpgég Pgﬁg%hgﬁ% cgﬁpqég
det ect ed at tzasssptbed filosn sailde ppbddesradper hasenstationadsed to a step
WLE at. whi cRaget@b@phana call making process is performed (wll be

_ said base station selecting means is initiated by
~operating a specific switch when a selecting is made of
s2id second mode in which the signal transmitted from said
public radio station is received by said mode selecting.
means.
6. A radio telephone system as claimed in claim 1,
wherein said portable telephone further includes a mode
selecting means (6, 14) for selecting a first mode in
which the signal transmitted from said private radio base
station is received, and a second mode in which the signal
.transmitted from said public radio base station is )
received, and
said base station selecting means includes:
means (6; step Wi-W5 of Fig. 6) for searching the
signal transmitted from said private radio station when
the second mode is selected in which the signal
transmitted from said private radio base station is.
received prior to the searching operation of the signal
transmitted fro said public radio base station;
first storage (17; CHMl of Flg. 3 and FIg. 7) means
for storing information about the signal transmitted from
said private radio base station when the signal
transmitted from said private radio base station is
detected by said search means, said private radio base
. Station is selected with a top priority based on the
information stored in said first storage means when a
Specific switch is operated.
7. A radio telephone system as claimed in claim 6,
wherein said information stored in said first storage
Means corresponds to information indicative of a frequency
Oof the radio signal transmitted from said private radio
base station.
8. A radio telephone system as claimed in claim 6,

UL
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explained later). It should be noted that when it is judggdutdfiks BeBERRedICh

operations of all of the public control carries have been t he
step V@, then the process operation is advanced to a stepJ i uch
an indication is made that this portabl g.tel ephone is pre e

t el ephone service area. DETAILED TELEP E-CALL MAKI NG PROCESS | N SECOND
PORTABLE TELEPHONE The above-expl ai ned tel ephone-call naki ng process
defined at whereist spidle isfonmptipn)istorggyipdodssds FdFsivataneatet ail
with refegafeenheianot krddspprddnrdo Indoimatibng indiddtivaleigeqion is
ggldf ?ts tpggf_éhe 8}%4‘) t'l:'\Ieg 'ra%itoh.atsitgrrlx%l %\én%%grt%te'dor}rto?n @%‘&% a tel ephone
private radio base station, and information representative

of a period or time interval at which said radio signal is
transmitted by said private radio base station.

S. A radio telephone system as claimed in claim 6,

wherein said pértable telephone further includes:

a second storage means (CHM2 of Fig. 7) for storing
information about the signal transmitted from such a .
public radio base station that is selected as a
communication station in said second mode in which <the
signal transmitted from said public radio base station is

received, and
| said base station selecting means selects the public
radio base station based on the information stored in said
second storage means during the selection process of said
private radio station executed in response to the
information stored in said first storage means (CHM1 of
Fig. 7) in case that said private radio base station
cannot be selected.
10. A radio telephone system as claimed in claim 9,
wherein said information stored in said second storage
means (CHM2 of Fig. 7) corresponds to information
indicative of a frequency of the radio signal transmitted
from said public radio base station.
11. A radio telephone system as claimed in claim 9,
wherein said information stored in said second storage
means (CHM2 of Fig. 7) corresponds to information
indicative of a frequency of the radio signal transmitted
from said public radio base station, and also to such an
information that represents a period, or time interval at
which said radio signal is transmitted.
12, In a radio telephone system constructed of:

a private radio telephone unit constructed of at least
one portable telephone and one private radio base station;
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the process operation is advanced to a step X1 of the flow-——-_—25 =—chart --

showmn in Fig. 9. At this step X1, a check is done mhether L GOtk Rslmmd
channel information has been stored into the private Channel

enpl eyed in the RAM 17. |If the channel information has not be " II
this private channel nenory, then the procdks-operation is ad

step X2 at which a tel ephone- call.nmaking process is performed in the
control channel urgleplueadptyonsf pabkliy basepsthtiomentamd channel. If the

channel i nf of mat | o J35nARFR-34RPAekhobl Bob! bhihEcElRE e P Vard e

process operation i
radio telephone unit with said plural public radio base

stations, said portable telephone being capable of
communicating with not only said private radio base
station, but also said plurality of public radio base
stations, and said portable telephone setting a radio
channel to communicate with either said private radio base
station, or said public radio base station when a telephone
call is made, a radio channel setting method comprising
the steps of: |

searching an ID code of a radio base station contained
in the received signal so as to detect the radio signal
transmitted from said private radio base station;

setting a radio channel between said portable
telephone and said private radio base station when the ID
code of said private 'radio base station can be detected
during said ID code searching step; and '

setting a radio channel between said portable
telephone and any one of said plurality of public radio
base stations when the ID code of said private radio base
station cannot be detected during said ID code searching
step. '
13. A radio channel setting method as claimed in claim
12, wherein said radio channel setting step effected by
the ID code searching operation is performed when a radio
channel to receive a calling signal is received.
14. A radio channel setting method as claimed in claim
12, wherein said radio channel setting step effected by
the Iﬂ code searching operation is carried out when a
calling demand is dissued.
15. A radio channel setting method as claimed in claim
12, wherein said portable telephone corresponds to such a
portable +telephone that a first mode and a second mode are
selectively set, a radio channel is set between said
portable telephone and said private radio station in said
first mode, and a radio channel is set between said

e ' m&wmmwmmmmm%t
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to a step X3. At this step X3, a channel information saving process is
carried out where the channel information about the public control channel
under reception is stored into the public channel nmenory CHWR enpl oyed in
the RAM 17. It should be noted that this channel information saving
process is unnecessary for such a struct @2 -of a portabl e tel ephone that
when the synchroni zation of the reception channel is established, the
channel infgspeabie aeAdpHdnes ar@@ﬁﬂmrpmmelraﬂcstsrmdmt aridche public

Sbout 1 hgeérﬁ;%naﬁgﬁﬁﬁfer KodE LTy stid Ya P L L] JaTal | 00
channel rrense?O@ﬁIMqud@eim(ﬁ,%saféﬁ)é]ﬂq dﬁ!% aERaidda switstegsxa at
whi ch the fbbé%aﬂéavam\éwrﬁﬁéﬂ IIdods of xd tprihmtieeaaidird Baaked on the
channel i nf orggg_.lagni%t (Heeteétned during the 1ID code searching step
where said second mode is set, channel information
transmitted from said privafe radio base station is
stored, and when said specific switch is operated, the
received signal is selected based on said stored channel
information, thereby to detect the ID code of said private

radio base station.
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the private channel nenory CHML of the RAM 17. After the reception of the
private control channel has been set, the process operation is advanced to
a step X5. At this step X5, a check is done whether orf not the ID code of

t he specific transm ssion source has been received, this I D code being
coincident with the ID code of the radro3BaSe station stored in the ROM
13. This detection judgenent is continued for such a tinme period that the
i nf or mat i orA¥straadpor tFhg.t Be call acceptance timng can be surely received
fromthe radi o base station based on the transnission period information

stored as one of the channel information. t st when the ID
"PORTABLE RADIO TELEPHONE AND METHOD @%R éﬁiéﬁ%lNG‘%AD&OF

CHANNEL OF CHEAP FEE"

A radio telephone system is arranged by a
communication network, a cordless telephone, and a
plurality of public radio base stations, which are
connected to the connected to the communication network, a
portable terminal of this cordless telephone is
communicatable with not only a radio base station of this
cordless telephone, but also the plural public radio base
stations. The portable terminal includes such a means (6;
step S1-S4 of Fig. 2) for searching an ID code of a
relevant radio base station contained in the received
radio signal, and for judging whether or not the received
radio signal corresponds to a radio signal transmitted
from the cordless telephone to which this portable terminal
belongs. The portable terminal causes the searching means
to search the 1D code when a power supply is turned ON and
a telephone call is made. The portable terminal sets a
radio channel between the radio base station for the
cordless telephone to which this portable terminal belongs
and this portable terminal when the ID code of the radio
base station for this cordless telephone is detected.
Thus, when a telephone call is made, a telephone
communication can be made by the portable terminal via the
radio base station of this cordless telephone, resulting
in a low-cost telephone communication.
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- 26™¢ code of the specific transm ssion source is detected, nanely when
the ID code of the radi o base station for the cordl ess tel ephone to which
thi's third portable tel ephone bel ongs, the process operation is advanced to
a step X6:at which a tel ephone-call naking process is perfornmed in the
private control channel. On the other hgmgl, if no detection can be made of
the 1D code of the specific transmyssion source within a predetermned tine
period, the process gperation is agvanced to a step X7. At this step V7,
based on the channehﬁlnfornatlon sgbred in the public channel nenory area
CHW of the RAM 17, he receptlon af the public control channel which has

been previously receﬁ-ve et . g Thery at the subsequent step X8, a
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condltlon I's establi shed that the ID code of the public radio base station
stored in the channel memory CHVR is detected. If the ID code of this

pubI ic radio base station is detected at the step X8, the process operation
i s advanced to the previous step X2. Accordingly, such a tel ephone-call
maki ng process is perforned at the stepz)@ by which a signal for demanding
a communi cati on channel aljot and a tel ephone call is transmtted to
this public radio base stati &TAM pyevi ously. expl ai ned, in accordance with

the third prefe st |‘rrve'n'r-rvn—vd°rexthe %eption
nnel , fhe private co troI/ annel

channel is set

is al so searched when ﬁﬁa’l'rféi TlBRl\bh'ﬁE el is|set | BETtOFHES FRIVATE
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reset in case of the asynchronbus condi tion. When a detection is nmade of
the 1D code of the radio base station for the cordl ess tel ephone to which

this second portable tel ephone bel ongs, the channel information about the -
set by this radio base station is stored. Wen a tel ephone

cont rol channel

call is made, the private control chang&l s set based on the stored

I nformati on. Since the signal for de ﬁﬁing t he communi cati on channel
al l ocation and the - 27 - telephone call is transmtted to the radio

base station of the cordless tel ephone to which the second portable
t el ephone bel ongs, a tel ephone communi cation fee can be
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reduced, as conpared with that of the conventional portable telephone. -
28 - MRat is clained is: 1. In a radio tel ephone systemthat includes at

| east*@ne private radio base station, a plurality of public radio base
stati ons, and a portabl e tel ephone provided with a manual |y operable switch
for. mki ng a tel ephone call, which tel ephone is operative for setting a
radi o channel to comrunicate with said ﬁ/@vate radi o base station and said
public radi o base stati ga—a=radg+e, channel setting nethod of the portable
t el ephone conprising thé stERAR®S :

r T1
DISPLAY /

MODE
SET FIRST PRIVATE
CONTROL CARRIER }
REGEPTION. -
SET OTHER
PRIVATE CONTROL

T3 CARRIER RECEPTIONS
‘IS ID ‘
CODE OF SPECIFIC NO

TRANSMISSION SOURCE
DETECTED

IS
CARRIER_SCAN
ENDED

IS
SYNCHRONIZATION
ESTA %.ISHED

' DISPLAY OUT OF T3
___1YES ¢ T7 | RECEPTION AREA
DISPLAY
RECEPTION AREA
YES |
T11 EXECUTE CALL | s T12
5 MAKING PROCESS
EXECUTE ' This is the repl -
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det ect| ng operatlon of said manually operable switch; searching for a radio
signal "transmtted fromsaid private radi o base station for a predeterm ned
time duration, when the operation of said manually operable switch is
deteeted;+setting a radi o communi cati on channel with said private radi-o

base station when the radi o signal of i private radi o base station can
be detected during th ter™ ned ti duration; and setting a radio
-comuni cati on channel ZWI tSHTAME o) said plurality of public radio base
stations, fromwhich a Tadip signal is received before said manual ly
operable switch is operateds when Lpg radio signal of said prlvlad radi o
base station cannot bg é& quring the predetermned tine tion.
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2. A radio channel setting nethod as clainmed in claim1, wherein said
portabl e tel ephone can be alternatively set to a first node in which a
radi o comuni cati on channel is set between said at |east.one portable
t el ephone.and said private radio base station, and to a second node in
whi ch a radi o comuni cati on channel is ffg.betmeen said at | east one
portabl e tel ephone and said plurality of public radio stations; and wherein
the radi o channel setting nethod further conprises the steps of: - 29 -
searching for ag;H%téﬂi_iDcluded in atransmtted radio signal when said

t a I

second node is when sai d
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manual | y operable switch is operated; storing channel data transmtted from
sai d ﬁ"bvate radi o bas station, when an I D code of said private radi o base
station is detected during the I'D code searching step in the second node;
and sél ecttng an searching through a received radio signal based on the
stor’ed channel data to detect the ID codg,gf said private radio base
station, when said nanually operable SMAtCh Is operated. 3. A radio

- in claiml, wherein the step of searchlng

channel setting nethod 2 -At-res

t hrough the received S|es searching the ID code included in the
radio signal transmtted v .'d prlvate radi o base station. 4. The
radi o channel setti ng—ethot—as aledViin claim 1, further conprising the
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N,

storing informati on about a radio signal transnmitted froma particul ar one
of said plurality of..public radi o base stations when said radio signal is
receéi ved, and wherein the step of setting a radi o conmuni cati on channel

wi thsone of said plurality of public radio base stations includes setting
the radi o communi cation channel with thé&/8ublic radi o base stations based
on the information stored at the step of -storing the information. 5.  The
radi o channel setting nethod as clained in claim4, wherein the step of

storing information includes stori ion indicative of a frequency
of the radio signal transmtted frQmna._parl ular one of said plurality of
public radi o base stations. ' :
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30 - 6.

The radi o channel

the step of storing information includes storing information indicative of
a frequency of the radio signal transmitted froma particular one of said

plurality of public radio base stations,

amgl 4 nformati on representative of

a period or tine interval at which said radio signal is transmtted. 7.

In aradio te

station;

hRRR, oyt epuane i Sl aEAb,RESERs 4R By Fiprp8™

t el ephone beingceﬁaedtlmenhdw'éxthamglﬁ@lsmgnagsswntnhs@rav;ﬁeﬁeasttbae
private radi 0,8838p3kate0th A4 A P 2ldehbclbaP el reckidethBSEignal

stations,

()]

10

20

t heP po

derived from the public radio base station and this
portable terminal would be operated near the home, or
office. That is, when a telephone call is made, although
this telephone call could be made by the portable terminal
via the private radio base station at a free communication
cost, this telephone call is made via the public radio
base station and therefore requires a certain amount of
communication fee. As a result, a total communication fee
becomes expensive.

The present invention has been made in an attempt to
solve the above-described drawbacks, and therefore, has an
object to provide a portable telephone capable of making a
telephone call via a private radio base station under such
a communication condition that this portable telephone can
communicate with any one of the private radio base station
and also the public radio base station.

A further object of the present invention is to
provide a method for selecting a radio channel, which is
suitable to suppress a communication cost at a cheap fee
when a telephone call is made.
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‘t el ephone conprising: signal receiving neans for receiving a signal from
said at | east one private radio base station and said plurality of public
"radio stations; a manually operabl e phone call sw tch; and based station
sel ecting nmeans for selecting said at | 1st_one private radi o base station
I n case said manual |y operabl e phone call switch is operated while said
~signal receiving neans is receiving a signal fromone of said plurality of

public 1adio baggostaladngo e SEhecht fn O £fe ALl RUMAL! L ¥nQloPUB! I C
radi o base stations fro m%!c sal d signal receiving ns has receiving a
si gnal befB¥evided #Hanyaradiepeslepkondorrsten|thak trclidespat aledstwhen

said si gna&née%fwaas PERS KRPE0ktALE6hY Ca HBALIP vif IO SR 8t rLgRSt One
private radi o base station. ) ]

base stations, and a portable telephone provided with a

manually operable switch for making a telephone call, which

telephone is operative for setting a radio channel to

communicate with said private radio base station and said

public radio base station, a radio channel setting method of

the portable telephone comprising the steps of:

detecting operation of said manually operable switch;

" searching for a radio signal transmitted from said
private radio base station for a predetermined time duration,
when the operation of said manually operable switch is
detected;

setting a radio communication channel with said private
radio base station when the radio signal of said private
radio base station can be detected during the predetermined
time duration; and .

setting a radio communication channel with one of said
plurality of public radio base stations, from which a radio
signal is received before said manually operable switch is
operated, when the radio signal of said private radio base
station cannot be detected during the predetermined time
duration.

According to the invention in a second aspect, there is
provided in a radio telephone system including:

at least one private radio base station;

a plurality of public radio base stations; and

a portable telephone being operative for exchanging
signals with said at least one private radio base station and
said plurality of public radio base stations, the portable
telephone comprising:
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‘8. The portable tel ephone as clainmed in claim7, wherein said base
station selecting neans includes: detecting neans for searching an ID
~(identification) code for a radio base station contained in a signal

recei ved - 31 - by said signal receivjhg neans to detect an |ID code of
said at | east one private radio station; and neans for setting a radio
communi cation channel with said at Ieast one private radi o base station

when said det ecaigﬁaﬂea@éeﬂeiﬁgtﬁeaﬁslPofoﬂécgivfﬁéd pé!rtﬁﬁéf Eésﬁosaaae
station. 9. The portabl e tel ephone as clained in
at least one private radio base station and said plurality of

public radio stations;

a manually operable phone call switch; and

based station selecting means for selecting said at
least one private radio base station in case said manually
operable phone call switch is operated while said signal
receiving means is receiving a signal from one of said
plurality of public radio base stations and selecting one of
said plurality of public radio base stations from which said
signal receiving means was receiving a signal before said
manually operable phone call switch was operated, when said
signal receiving means cannot receive a signal from said at
‘least one private radio base station.

According to the invention in a third aspect, there is
provided a radio telephone system comprising:

a private radio telephone unit including at least one
portable telephone and a private radio base station;

a plurality of public radio base stations; and

a communication network for connecting said private
radio telephone unit with said plurality of public radio base
stations; and _

wherein said at least one portable telephone comprises:

a mode selecting means for selecting a first mode in
which the signal transmitted from said private radio base

- station is received, and a second mode.in which the signal
transmitted from any one of said plurality of public radio
base stations is received;

a manually operable phone call switch;

a base station selecting means for selecting said
private radio base station at a top pribrity as a
telecommunication station when said manually operable phone
call switch is operated; and

This is the replacement sheet
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‘conprising: a node sel ecting nmeans for selecting one of a first node for
receiving the signal transmtted fromsaid at | east one private radio
.station and a second node for receiving the signal transmtted from said
plurality of public radio base stations,;and wherein said base station
selecting neans is initiated by operation of said manually operabl e phone
call switch, when said second node is selected by said npde selecting

means. 10. The aﬁékahhesagbesaeaese§tsbﬁ'ggﬁekeiﬁ Ehﬁs Eugggg

conprising: a node selecting neans ctin |rs Sfecei vi ng
t he signal tran@ﬁﬁ??eéoFrﬁﬁ?§ﬁhan§tthéa§ﬁ96ﬁé sraoamettadu5r9m56agﬁat|on

-and a secopdivngde taHibepab¥i BEathenspenak thapagi LEadching spbdaklinal ity
of public r%dthe signal transmitted from said plurality of public radio
base stations when the second mode is selected in which the
signal transmitted from said plurallty of public radio base
stations is received; _

first storage means for storing information about the
signal transmitted from said private radio base station when
the signal transmitted from said private radio base station
is detected by said search means;

a second storage means for storing information about the
signal transmitted from a particular one of the plurality of
public radio base stations that is selected as a
communication station in said second mode in which the signal
transmitted from said plurality of public radio base stations
is received; and

wherein said base station selecting means selects said
private radio base station with top priority based on the
information stored in said first storage means when said
manually operable phone call switch is operated and selects
one of said plurality of public radio base stations based on
the information stored in said second storage means when said
private radio base station cannot be selected based on the
information stored in said first storage means during the
selection process of said private radio station.
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base stations, and first storage neans for storing information about the
signal transmtted fromsaid private radi o base station when said signa
recei ving nmeans receives the signal transmtted fromsaid at | east one
private radi o base station, and wherein said base station selecting nmeans
selects with a top priority the private-rédiro base station based on the

I nformation stored in said first storage neans when said nanual |y operabl e
switch is operated during the second node sel ected by said node sel ecting

nmeans. - 32 - 11. The portable Ielgghoqf gs cl ai med iqiclain110
wher ei n These and other objects an eatures of the present

invention will become apparent with reference to the
following specification and to the drawings, in which:

5 Fig. 1 is a schematic block circuit diagram of a
portable +telephone according to a first preferred
embodiment of the present invention;

Fig. 2 is a flow chart for representing a process
operation performed when a reception channel is set;
10 Fig. 3 schematically illustrates an arrangement of a
channel memory employed in a portable telephone according
to a second preferred embodiment of the present invention;

Fig. 4 is a flow chart for showing a process operation
15 . performed when a private reception channel is set; '
Fig. 5 is a flow chart for representing a process
operation executed when a public reception channel is set;

Fig. 6 is a flow chart for indicating a process
20 operation performed when a calling channel is set;
Fig. 7 schematically shows an arrangement of a channel
memory employed in a portable telephone according to a
third preferred embodiment of the present invention;
Fig. 8 is a flow chart for explaining a process
25 operation performed when a public reception channel is
set; and
Fig. 9 is a flow chart for indicating a process
operation executed when a calling channel is set.
ARRANGEMENT OF FIRST PORTABLE TELEPHONE
30 Referring now to Figs. 1 to 2, an arrangement of a
portable telephone according to a first preferred
embodiment of the present invention. A major feature of
this first portable telephone is such that a private
reception channel is set with a top priority.
35 Fig. 1 schematically shows a circuit arrangement of
the first portable telephone used in the second generation
cordless telephone system. A signal transmission system
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‘'said information stored in said first storage means corresponds to

I nformation indicative of a frequency of the radio signal transmtted from
said at | east one private radio base station. 12. The portabl e tel ephone as
~claimed in claim210, wherein said infor ion stored in said first storage
means corresponds to information indicative of a frequency of the radio
signal tradfeattitdciabnedalsl: at | east one private radi o base station, and
informati on representative of a period or tinme interval at which said radio
signal is transmitted by said at | east one private radi o base station. 13.

The portabte tefRphofRAIR etepRene SY$teT that umdadesmst ikeart enerage
means for stivaty f4dDs BisONsEedoiin| he pRdO S guAniide f roma

partiCU|arséQ%ﬁéﬁs}rﬁ%&”é”ﬁg}éghfg telephone provided with a manually
operable switch for making a telephone call, which telephone
is operative for setting a radio channel to communicate with
said private radio base station and said public radio base
station, a radio channel setting method of the portable
telephone comprising the steps of:

detecting operation of said manually operable switch;

searching for a radio signal transmitted from said
private radio base station for a predetermined time duration,
when the operation of said manually operable switch ié
detected;

'setting a radio communication channel with said private
radio base station when the radio signal of said private
radio base station can be detected during the predetermined
time duration; and

setting a radio communication channel with one of said
plurality of public radio base stations, from which a radio
signal is received before.said manually operable switch is
operated, when the radio signal of said private radio base
station cannot be detected during the predetermined time
duration.

2. A radio chénnel setting method as claimed in claim 1,
wherein said portable telephone can be alternatively set to a
first mode in which a radio communication channel is set

- between said at least one portable telephone and said private
radio base station, and to a second mode in which a radio
communication channel is set between said at least one
portable telephone and said plurality of public radio
stations; and wherein the radio channel setting method
further comprises the steps of:

This is the replacement sheét
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"public radio base stations that is selected as a comuni cation station in a
node in which the radio signal transmtted fromsaid plurality of public
radi o base stations is received; and wherein said base station selecting
nmeans sel ects one of said- plurallty of lic radio base stations based on
the information stored in said storage ngans when said private radi o base
station cannot be selected during the selection process of said private

radi o base StatéQQrcﬂfn%T?SrPQﬁth'80&8'fHQP&&é&S gla %néT%€+%¢g¥ﬁé?Poﬁ

wherein said informti In sard neans Ccorrespon
|nd|cat|vesbgnélfWhaGeﬁ%ydofS@ﬁ@ndaEQ@esign%¢ttamﬁsmiswemhémosasdl

particul arm@igaPiyt 88ephbI&! 4 Vroh PEbLLE LRLLP base station.

storing channel data transmitted from said private radio
bas station, when an ID code of said private radio base
station is detected during the ID code searching step in the
second mode; and

selecting an searching through a received radio signal
based on the stofed channel data to detect the ID code of
said private radio base station, when said manually operable
switch is operated.

3. A radio channel setting method as claimed in claim 1,
wherein the step of searching through the received signal
includes searching the ID code included in the radio signal
transmitted from said private radio base station.

4, The radio channel setting method as claimed in claim 1,
further comprising the step of:

storing information about a radio signal transmitted
from a particular one of said plurality of public radio base
stations when said radio signal is received, and

wherein the step of setting a radio communication
channel with one of said plurélity of public radio base
stations includes setting the radio communication channel
with the public-radio base stations based on the information
stored at the step of storing the information.

5. The radio channel setting method as claimed in claim 4,
wherein the step of storing information includes storing
information indicative of a frequency of the radio signal
transmitted from'a.particular one of said plurality of public
radio base stations.
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'« 33 - 15. The portable tel ephone as clained in claim13, wherein said

i nformation in said storage neans corresponds to information indicative of
a frequency of the radio signal transmtted fromsaid particular one of the
plurality of a public radio base statigng and al so to such information
that represents a period, or tinme interv P, at which said radio S|gna! S
transmtted. 16. A radio telephone system conprising: a private radio

t el ephone gnit I t s O0E; ROT tele nd a private
radi o baseélstat?lg% Pg&fﬁgura ﬁﬁéf ﬁ% d ‘léscgfa{}g?l ohs; “ait™a*r
communi catvlerebe vidhk $tﬁpcﬁﬁwﬁ%@rxmgs%mibxmaummme1ncludes storing

information indicative of a frequency of the radio signal
transmitted from a particular one of said plurality of public
radio base stations, and information representative of a
period or time interva1 at which said radio signal is

transmitted.

7. In a radio telephbne system including:

at least one private radio base station;

a plurality of public radio base stations; and

a portable telephone being operative for exchanging
signals with said at least one private radio base station and
said plurality of public radio base stations, the portable
telephone comprising: '

signal receiving'means'for receiving a signal from said
at least one private radio base station and said plurality of
public radio stations;

a manually operable phone call switch; and

based station selecting means for selecting said at
least one private radio base station in case said manually
operable phone call switch is operated while said signal
receiving means is receiving.a signal from one of said
plurality of public radio base stations and selecting one of
said plurality of public:radio base stations from which said
signal receiving means was. receiving a 51gnal before said
manually operable phone call switch was operated, when sald
signal receiving means cannot- recelve,a.51gnal from said at
least one private radio base station.

8. The portable'telephOné és claimed in claim 7, wherein
said base station. Selecting means includes:
detecting means for searchlng an ID (1dent1f1cat10n)
. code for a radio base statlon contalned in a 51gna1 received

HII|I|| |||I|| I|I|| ||I|| ll \|I|
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‘radi o tel ephone unit with said plurality of public radio base stati ons; and
wherein said at |east one portable tel ephone conprises: a node sel ecting
means for selecting a first node in which the signal transmtted fromsaid
private radi o base station is received, and a second node in which the
signal transmitted fromany one of said urality of public radio base
stations is received; a manually operable phone call swtch; a base statlon

i te b t
ot ort 134 B R RIRAY RS Fol AP0 B0 AR AL el 8P
call switcht |bemrm@cprmem@im stattidmsearsd ati on sel ecti ng means
conprises: meanged{Q SSATLH Ot Ne SLONR ddRlSiRdd &5 THURSA diien

said at least one private radio base station when said
detecting means detects an ID code of said private radio base

station.

9. The portable telephone as claimed in claim 7, further
comprising:

a mode selecting means for selecting one of a first mode
for receiving the signal transmitted from said at least one
private radio station and a second mode for receiving the
signal transmitted from said plurality of public radio base

~ stations, and wherein said base station selecting means is
initiated by operation of said manually operable phone call
switch, when said second mode is selected by said mode

selecting means.

10. The portable telephone as claimed in claim 7, further
comprising:

a mode selecting means for selecting a first mode for
receiving the signal transmitted from said at least one
private radio base station and a second mode for receiving
the signal transmitted from said plurality of public radio

base stations, and
first storage means for storing information about the

signal transmitted from said private radio base station when
said signal receiving means receives the signal transmitted
from said at least one private radio base station, and
wherein said base station selecting means selects with a top
priority the private radio base station based on the
information stored in said first storage means when said
manually operable switch is operated during the second mode
selected by said mode selecting means.
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‘private radi o base station prior to the searching operation of the signal
transmtted fromsaid plurality of public radio base stations when the
second node is selected in which the signal transmtted fromsaid plurality
of public radio base stations is received; - 34 - first storage nmeans
for storing informati on about the signal“transnmitted fromsaid private
radi o base station when the signal transmtted fromsaid private radi o base

station isqdete d “% ans; cond_stprage ans for
storing in%gfna?ﬁgnpgﬁgéﬁi'hgggégﬁ%ﬁgtggngﬁ$fﬁ%§ %?d%f “ﬁa}ﬁfcﬁﬁﬁyebﬂe of
t he pl ural @§doinformation stored in said first storage means
corresponds to information indicative of a frequency of the
radio signal transmitted from said at least one private radio

base station.

12. The portable telephone as claimed in claim 10, wherein
said information stored in said first storage means
corresponds to information indicative of a frequency of the
radio signal transmitted from said at least one private radio
base station, and information representative of a period or
time interval at which said radio signal is transmitted by
said at least one private radio base station.

13. The portabié'telephone as claimed in claim 7, further
comprising:

storage means for storing information about the radio
signal transmitted from a particular one of the plurality of
public radio base stations that is selected as a
communication station in a mode in which the radio signal
transmitted from said plurality of public radio base stations
is received; and

wherein said base station selecting means selects one of
said plurality of public radio base stations based on the
information stored in said storage means when said private
radio base station cannot be selected during the selection
process of said private radio base station.

14. The portablé-telephone as claimed in claim 13, wherein
said information in said storage means corresponds to
information indiéative-of a frequency of the radio signal
transmitted from said particular one of the plurality of
public radio base.station.
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“.public radio base stations that is selected as a conmmunication station in
said second node in which the signal transmtted fromsaid plurality of
public radio base stations is received; and wherein said base station

sel ecting neans selects said private radio base station with top priority
based on the information stored in said first storage nmeans when said
manual | y operabl e phone call switch is 3derated and sel ects one of said
plurality of public radio base stations based on the information stored in
said second storage neans when said private radi o base station cannot be
sel ect ed B&sed The wiertiahfler restliephonerad alaiswdd in cdaisy dBagahemeid: duri ng

the selectdqy Ry tqfonsq'nd s%rvz\hd’%tt%ﬂa@@ Shesl! @Rrebponfs’ Q:SJ o tel ephone

systemas clainmed in clam1l6 erein Said information stored in _said

second st ddQEMAEAPR indicative of a frequency of the radio signal
transmitted from said particular one of the plurality of a
public radio base stations, and also to such information that
represents a period, or time interval, at which said radio

signal is transmitted.

1s6. A radio telephone system comprising:

a private radio telephone unit including at least one
portable telephone and a private radio base station;

a plurality of public radio base stations; and

a communication network for connecting said private
radio telephone unit with said plurality of public radio base
stations; and _

wherein said at least one portable telephone comprises:

a mode selecting means for selecting a first mode in
which the signal transmitted from said private radio base
station is received, and a second mode in which the signal
transmitted from any one of said plurality of public radio
base stations is received;

a manually operable phone call switch;

a base station selecting means for selecting said
private radio base station at a top priority as a
telecommunication station when said manually operable phone
call switch is operated; and

wherein said base station selecting means comprises:

means for searching the signal transmitted from said
private radio base station prior to the searching operation
of the signal transmitted from said plurality of public radio
"base stations when the second mode is selected in which the
‘'signal transmitted from said.plurality'of public radio base

stations is received;

HlIIIII ) llIII II llII
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"corresponds to information indicative of a frequency of the radi o signal
transmtted fromsaid particular one of the plurality of public radio base
stations. 18. A radio tel ephone systemas clainmed in claim16, wherein said
information stored in said second storage means corresponds to information
indicative of a frequency of the radio signal transmtted from said
particul ar one of the plurality of pubti®tradi o base stations, and also to
such an information that represents a period, or time interval "at which

said radio signal is transmtted. - 35 - 19. The radio tel ephone system
as claimed in cfarst18torage means for storing information about the

signal transmitted from said private radio base station when
the signal transmitted from said private radio base station
is detected by said search means;

a second storage means for storing information about the
signal transmitted from a particular one of the plurality of
public radio base stations that is selected as a
communication station in said second mode in which the signal
transmitted from said plurality of public radio base stations
is received; and

wherein said base station selecting means selects said
private radio base station with teop priority based on the
information stored in said first storage means when said
manually operable phone call switch is operated and selects
one of said plurality of public radio base stations based on
the information stored in said second storage means when said
private radio base station cannot be selected based on the
information stored in said first storage means during the
selection process of said private radio station.

17. A radio telephone system as claimed in claim 16, wherein
said information stored in said second storage means
corresponds to information indicative of a frequency of the
radio signal transmitted from said particular one of the

plurality of public radio base stations.

18. A radio telephone system as claimed in claim 16, wherein
said information stored in said second storage means
cofresponds_to information indicative of a frequency of the
radio signal transmitted from said particular one of the
plurality of public radio base stations, and also to such an
information that represents a period, or time interval at
which said radio signal is transmitted.
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‘Wherein said information in said first storage means corresponds to

I nformation indicative of a frequency of the radio signal transmtted from
said at | east one private radio base station. 20. The radi o tel ephone
systemas clained in claim16, where said information in said first storage
means corresponds to information indicative of a frequency of the radio
signal transmtted fromsaid at | east -o3& private radi o base station, and
informati on representative of a period or tine interval at whjch said radio

signal is transmtted by said at | east one private radi o base station.
19. The radido telephone system as claimed in claim 16,

wherein said information in said first storage means
corresponds to information indicative of a frequency of the
radio signal transmitted from said at least one private radio
base station.

20. The radio telephone system as claimed in claim 16, where
said information in said first storage means corresponds to
information indicative of a frequency of the radio signal
transmitted from said at least one private radio base
station, and information representative of a period or time
interval at which said radio signal is transmitted by said at
‘least one private radio base station.
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Abstract: Fig: 2

A radio telephone system is arranged by a
communication hetwork, a cordless telephone, and a
plurality of public radio base stations, which are
connected to the connected to the communication network, a
portable terminal of this cordless telephone is
communicatable with not only a radio base station of this
cordless teléphone, but also the plural public radio base
stations. The portable terminal includes such a means (6;
step S1-S4 of Fig. 2) for searching an ID code of a
relevant radio base station contained in the received
- radio signal, and for judging whether or not the received
radio signal corresponds to a radio signal transmitted
from the cordless telephone to which this portable terminal
belongs. The portable terminal causes the searching means
to search the ID code when a power supply is turned ON and
a8 telephone call is made. The portable terminal sets a
radio channel between the radio base station for the
cordless telephone "to which this portable terminal belongs
and this portable terminal when the ID code of the radio
base station .for this cordless telephone is detected.
Thus, when a telephone call is.'made, a telephone
communication can be made by the portable terminal via the
radio base station of this cordless telephone, resulting
in a low-cost telephone communication.
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