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INVENTPCN The present invention relates to a cordless tel ephone _system

capabl e of inter-subsidiary-unit extension speech comunication and, nore
particularly, to a hone digital cordless tel ephone systen1mhitﬂhs&&ﬁﬂaﬂﬂﬁﬁﬁjimmd

the battery power consunption and shorten the tinme required fo
of inter-subsidiary-unit extension speech co ni cation
THE PRI OR ART Anal og cordl ess t el ephone setS~bBecane popul ar flrs

cordl ess tel ephone sets. Thereafter, cordless tel ephone sets having
various functions, mainly hone cordless tel e- phone sets, have been w dely

used. Some hone cordl ess teIepﬁgﬁngggsTﬁhgpﬁbkgeng@Eﬁf a plurality of
subsidiary units and extension speech conmuni.cation between subsidiary

units through a master unit. In perform ng inter-subsidiary-unit extension
speech -

BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

The presentfinvention relates to a cordless teiephone
system capable of inter-subsidiary-uni_t extension Speech
communication and, more particularly, to a home digital
cordless telephone systam which can reduce the battery power
consumption and shorten the time required for connection of
inter-sUbaidiary-unit extension speech communication.

2. DESCRIPTION OF THE PRIOR ART

Analog cordless felephone sets became popular first as
cordless telephone sets. . Thereaftar, cordless telephone
sets having various functions, mainly home cordless.tele—
phone sets, have been widely ased. Some home cbrdless
telephone sets allow the use of a plurality of subsidiary
units and extension speech communication between subsidiary
‘units through a master unit.

In- performing inter-subsidiary-unit extension speech
communication, at least two radio units have to be mounted
in the master unit because radio speech channels have to be
independently connected between the respective subsidiary

~units and the master unit. |

Recently,,in Japan as well digital cordless telephone

Fsets have heen put inﬁo practice,,and the standards (RCR
n J,- .

£



bet ween the respective subsidiary units and the naster uniit Im
Japan as well, digital cordless tel ephonegsets have been put
and the standards (RCR -2- STD-28) for the second-generation cordless
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four channels, however, needs a frequency synthesizer capable of high-speed switching.
A cordless telephone system of this type is disclosed in Japanese Unexamined

Patent Publication No.  1-136437. In this system, when a subsidiary unit is to call

10  another subsidiary unit, an idle or non-busy speech channel is detected from a plurality
of speech channels. Thereafter, the transmission frequency of the calling subsidiary
unit is set to the reception frequency of the control channel of the called subsidiary unit,
and the reception frequency of the calling subsidiary unit is set to the transmission
frequency of the control channel of the called subsidiary unit. The pass bands of the

16  two units are also switched accordingly.

cofgruni cation, at least two radio units have to be nounted nq{e laced
unit because radi o speech channels have to be independent|’ @’ 5 N



another subsidiary unit, an idle or non-busy speech channel is detectet—"
froma™plurality of speech channels. Thereafter, the transm ssion freguen

of the calling subsidiary unit is set to the reception frmwﬁiﬂwmﬂﬁ&y\
i | 13
e

control channel of the called subsidiary unit, and the recjm“ﬁ “ﬂ“ﬁ
f
0

of the calling subsidiary unit is set to the transm ssion
control channel of the called subsidiary unid- The pass ba the two
units are also sw tched accordingly. -3- Information indicating the
speech channel detected t hrough the control channel is sent to the called
subsidiary unit, thereby all ow ng extension speech conmuni cati on between
the calling suBsifdrmation tindirating athe spasshdrhapngdi datacked thgough
speech channel. In this scheme, even in speech communication between

subsi di ary uni tthe guadtokichannel sie sentctedthe seddeghiubsidipgy unit,

I nstruction fromthe master unit. Another tel ephone systemis disclosed in
Japanese thereby allowing extension speech communication between the

calling subsidiary unit and the called subsidiary unit
through the speech chanhel. In this scheme, even in speech
communication between subsidiary units, speech channels are
switched in accordance with an instruction from the master
unit.
Another telephone system is disclosed in Japanese
| Unexamined Patent Publication No. 2-241129. In this system,
when a subsidiary unit in a predetermined zone is to call an
arbitrary subsidiary ﬁnit within the pertinent service area,
a seizur_e“ signal and a start dial signal are exchanged
between the calling subsidiary uﬁif- and the dedicated
terminating master unit, and the two units are set in the
samé channel to be linked with each other. Thereafter, in
response to the ihput of an extension number from the
calling subsidiary unit, the extension number of the
dedicated originating master unit in each zone is automati-
cally dialed in the dedicated terminating master unit. With
this operation, a dial signal corresponding to the extension
number is trqnsmitted fo an exchange. The ekchange then
transmits ring back tone signals to the dedicated originat-
| ing master unit in each zone and the cailing sﬁbsidiary

unit. When the ID cdde of the called subsidiary unit is



Unexanmi ned Patent Publication No. 2-241129. In this system when a
subS|d|ary unit in a predetermned zone is to call "an arbitrary subsidiary. .
unit within the pertinent service area, a seizure signal. -and a start dial

signal are exchanged between the calling subsidiary unit-.crhi ShteeHsbBbrr iamad-.d

termnating master unit, and the two units are set in the S|
be linked with each other. Thereafter, in regponse to the

Ll

extensi on nunber fromthe calling subsidiary unit, the extensi on nu
the dedicated originating master unit in each zone is automati- caIIy
dialed in the dedicated term nating nmaster unit. Wth this operation, a

di al signal
exchange.

corimmpbndng the t baldingnssobshdibey isnitansthét Dt cade is
The exchange then transmts ring back tone signals to the

dedi cated ori gitwdnsmigjtedsterthanidedivetanh ordigel et rid) masetid s ngﬁsmhlm @amhy
unit. Wen the ID code of the called subsidiary unit is

zone through the dedicated terminating master unit and the
exchange. The ID code is then tranémitted.to the subsidiary
units in each zone, and a start dial signal is geherated.
When a start dial signal is generated by the subsidiary unit
corresponding to the ID code, the signal is received by the
dedicated originating master unit in the corresponding zone.
As a result, the dedicated originating master unit and the
called subsidiary unit are set in the same channel to be
linked with each other. In this manner, the calling
subsidiary unit and tﬂe called subsidiary unit are connected
to each ‘other through the dedicated terminating master unit,
the exchange, and thé dedicated orig;nating master unit, and
speech communication between the subsidiary units is
performed.

In this scheme as well, subsidiary units perform
channel switching to a speech channel under the control of
the master unit.

The radio unit compatible with four channels in the.
four-channel multiplex .time-division duplex (TDD) scheme
described above requires a frequency synthesizer capable of
high-speed switbhing, and hence is expensive. |

When the inter-subsidiary-unit direct communication

function 1s to be used, inter-subsidiary-unit speech



-4-_input by the calling subsidiary unit, the ID code is transnmitted to the
dedi cat &d ori ginating master unit in each zone through the ${Been Replaced
term nating master unit and the exchange. The ID code is the ? NEIHON
to the subsidiary units in each zone, andsa start dial signal dil{
When a start dial si gnal is generated by the subsidiary unit correspondi ng
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and the cal I e subs d| ar un|t ar.e Qonnec to each other throu t he

dedi cated t SPAFRLAAT AnterFybsidiary-unit Jirestepeech, communigation: sode must be
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communication is to. be performed by using the inter-subsidiary-unit direct
communication function, two subsidiary units on the originating and terminating sides
must be set in the inter-subsidiary-unit direct communication mode in advance upon
10  verbal communication, or the subsidiary units must be capable of monitoring both a
control carrier and an inter-subsidiary-unit communication carrier to achieve a
successful call.
In the former case, the convenience of radio communication cannot fully be
used. In the latter case, the battery power consumption increases as compared with the
16  case wherein only a control carrier is intermittently received.
According to the inter-subsidiary-unit direct communication scheme based on
the standards RCR STD-28, a calling subsidiary unit which is to start inter-subsidiary-
unit direct speech communication selects an idle carrier from ten



the master unit. The radio unit conpatible with four channels in the
fodr-channel nultiplex tinme-division duplex (TDD) schene: mﬁgh&mﬁmmim

requires a frequency synthesizer capable of high-speed swit i ce
i s expensive. When the inter-subsidiary-ugt direct comuni : _ n
is to be used, inter-subsidiary-unit speech comuni cati o

perfornmed wLhe a?sﬂ#ﬂeﬁ Qﬁrﬁ@'ﬁ intdp) g bl e

wi th four chann&% F}h:}gdléase gﬁev ’sﬁlgs\éﬂc IE tﬁgécap&ﬂﬁ{#lnftg wdet ect
an i ncomi ngcemrsgnsymandtmmmwusmrmm@nmmcmﬂf called subsigliagy; t
through a C i, WinéePh Shedific GitFler? of R @ircaititH, (thitgh Whidh baIPHpndliE 85 Be

communi cati on node be S B er,formng a certain, erat n tQ perform

i nt er - subsi (ﬂa&ﬂ“mr ‘E: sion fiming ¢agpot b spegi Spbsidiary
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t he i nt er - s pesforined.y Consequelitly; dhe battelwpoweltmumphm increasksza alisablecnlong-
term operatlon In addition, the time required for connection prolongs.
SUMMARY OF THE INVENTION _
10 The present invention has been made in consideration of the above situation,
and has as its object to provxde a cordless telephone system which realizes a low cost,
can save the battery power, and can shorten the time required for connection.
In order to achieve the above object, according to the main aspect of the
present invention, there is provided a cordless telephone system comprising a master
15 unit permanently connected to a wire telephone line, and a plurality of subsidiary units
connected to the master unit by radio, one of the subsidiary units which serves as a
- calling subsidiary unit including means for transmitting a signal




verbal comunication, or the subsidiary units must be capable of nmonitoring -
both a Control carrier amd an inter-subsi di ary-unit conmini ication carri er
to achieve a successful call. In the former case, the c seg%gggsegee,hw
conmruni cation cannot fully be used. In.the latter case,
consunption increases as conpared with the case wherein o Mﬂ‘ﬁm
carrier is intermttently received. According-to the inte

di rect communi cation schene based on the standards RCR STD-28, a calling
subsidiary unit which is to start inter-subsidiary- unit direct speech
comuni cation selects an idle carrier fromten -6- carriers assigned as
radi o carriers for iregquestbngdispeschmi commuadcatdemunvithi andvhexnr réakled
sense, and transmts a call signal including the ID code of the called
subsi di ary uni t suBshddazyspaditl ito ddve imastexf uinct t Baroughi ar sadilo elEnnel
which a call signal is to be transmtted, and a specific transm ssion
timng cannot bwhipbci isednoniteored| byubshei amgstert uwnit, coamsdameésnandior
sequentially scan the ten carriers to check whether a call signal is
transmtted. Fotrahsmittdngna shgnal efor teakiltimg daher icad legsk sathsoid doargn ainde
efficiently

to the called subsidiary unit through a speech commuriicatio_n
channel through which direct speech communication with the
calléd ;subsidiary' unit. can be performed, the master unit
including means for receiving the signal for requesting
speech communication from the calling subsidiary unit and
transmitting a signal for recjuesting direct speech commupi-
cation between the subsidiary units to the called subsidiary
unit through a radi-o channel which is monitored by the
called subsidiary unit, and the called subsid:l.ary unit
including means, adapted to be started upon reception of the
signal for requesting direct speech communication from the
master unit, for receiving the signal for calling the called
subsidiary unit from the calling subsidiary unit through the
speech channel.

According to the main aspect described above, <the
signal requesting speech communication with the called
subsidiary unit preferably includes ID information of the |
called subsidiary unit. |

In addition, according to the niain aspect, the means
for receiving the signa;l_ for calling the called subsidiary

unit through the radio channel can include means for



perforned Consequently, the battery power consunptlon | ncreases—to_disabl e

a I'ong-""termoperation. In addition, the tine required for ggnnectlon
prol ongs. SUMVARY OF THE | NVENTI ON The present invention has’ Wﬁnkﬁlaced

consideration of the above situation, and has as its object i mmﬂ ’l

cordl ess tel ephone system which realizes a | ow cost, can save/l
power, and can shorten the tine required focrgconnection. In order to
achi eve the above object, according to the main aspect of the present
Lnvention, there is provided a cordless tel ephone system conprising a
master unit permanently connected to a wire tel ephone line, and a plurality
of subsidiary uaearxchinged epluvalitynedt espeech bhanneils, for thet tsignal.
subsidiary units which serves as a calling subsidiary unit including neans
for transmittinBuatbegmare, agcofrdingeqbesttihy gpainh aspenti cathen sdigral
anot her called subsidiary unit to the master unit through a radi o channel
whi ch is nonitoredugsting spsesh @gommurbcatiomswith thencaliledngubsidiany
for calling the called subsidiary unit
unit can include information of a speech ‘channel through
which the signal for calling the called subsidiary'unit is
transmitted. Moreover, a digital radio communication system
is preferably ‘applied as a communication system for a
cordless telephone system.

According to +the present invention, when a given
subsidiary unit is to perform extension speech communication
with another subsidiary unit, the calling subsidiary unit
informs the master unit of the ID information of the called
subsidiary unit to call the called subsidiary unit through
an inter-subsidiary~unit direct communication radio channel.
The informed master unit performs a starting operation to
allow inter-subsidiary-unit direction speech communication
with respect to the subsidiary unit specified by the ID
information. The called subsidiary unit detects the
starting operation for inter-subsidiary-unit direction
speech communication by the master unit, and detects a call
signal for specifying the self-unit through an
inter-subsidiary-unit direction speech communication radio
channel, thereby performing speech communication between the

sdbsidiary units.

In addition, a calling subsidiary unit informs the



to the called subsidiary unit through a speech comuni cati-eA—ehannel .
t Bt ough- whi ch direct speech comunication with the called. subS| diary unit

can be performed, the master unit including nmeans for reCt aStﬂvenRe ced |
for requesting speech communication fromthe calling subsi
'ﬁ'

transmtting a signal for requesting direct speech comrmun w en
the subsidiary units to the called subsidiary unit through a radio channel
which is nonitored by the called subsi di ary unit, and the called subsi di ary
unit including nmeans, adapted to be started upon reception of the signal
for requesting direct speech communication fromthe master unit, for

recei ving the shgeeérfanitablfi Rhe N oilsf daar yntertshbehdifery-unit
calling subsidiary unit through the speech channel. According to the nain

aspect descri begi p86¥ecomkiingtatabn’ eguest chgnapieasedo ol speatiifiyn and fcalie

called subsidiary unit preferably includes ID information of the called

subsidiary unita ta13ed EudRiddesyr dinit witHaedneol theecalling mdrsidiary
unit is to communicate, and the master unit informs the
called subsidiary unit of the. informed informatioh. The
called subsidiary unit then detects a call signal specifying
the self-unit through the informed inter-subsidiary-unit
direct communication radio channel. With this operation,
speech communication between the subsidiary units can be
performed.

A subsidiary unif, therefore, can be automatically
switched to the inter;subsidiary-unit direct speech communi-
cation mode from the control radio chanhel sense njlode
without monitoring both a control radio channel of ‘the
master unit- and an inter-subsidiary-unit direct co:i\munica-
tion radio channel. In addition, a scanning operation need
not" be performed with respect to inter-subsidiary-unit
direct communication carriers. As a result, the battery
power can be saved, and ‘the time required for connection can
be shortened.

The above and many other advantages, features and
additional objects of the present invention will become
manifest to those versed in the art upon making reference to

the following detailed description and accompanying drawings

in which preferred strﬁctural embodiments incorporating the



for receiving the signal for calling the called subsidiary~Uﬂ+f—%hfough the-
rati o ¢hannel can include neans for -8- searching a pl aI of speech

channels for the signal. Furthernore, according to the mai s B laced
si gnal requesting speech communication with the called subs| ﬁ

i nclude information of a speech channel through which the s :

calling the called subsidiary unit is transmigled. Mreover, a dlgltal
radi o communi cation systemis preferably applied as a comuni cat i on system
for a cordless tel ephone system According to the present invention, when a
given subsidiary unit is to perform extension speech conmunication with
anot her subsi di pringhplest hef cthei myresantsi inwentiont ard oshewhheoyawhgr of

unit of the IDinformation of the called subsidiary unit to call the called
subsi diary uni tilbhustybtive example.

BRIEF DESCRIPTION OF THE DR_AWINGS

Fig. 1 is a block diagram showing the overall arrange-
ment of an embodiment of the present invention;

‘Fig. 2 illustrates the concept of channels in the
embodiment of the present inventioni

Fig. 3 is a block diagram showing the arrangement of a
master unit in the embodiment of the present invention;

Fig. 4 is a block diagram showing the arrangement of a
subsidiary unit in the embodiment of the present invention;
and :

Fig. 5 lshows a sequence for explaining the trans-
mission/reception states of signals in the embodiment of the
present invention. |

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will be de-
scribed next with reference to the accompanying drawings.
Fig. 1 is a block diagram showing the overall arrangement of
an embodiment of the present invention; Fig. 2 illustrates
the concept of channels in the embodiment of the present
invention. Fig. 3 is a block diagram showing the arrange-
ment of a master unit in the embodiment of the present
invention. Fig. 4 is a block diagram showing the ar;ange;

ment of a subsidiary unit in the embodiment of the present



an inter-subsidiary-unit direct comuni cation radio chanrpet—"The 1 i nf or med
mast-er~unit perforns a starting operation to allomllnter-su h§£ ﬂk&
di rection speech comruni cation with respect to the sub§r
specified by the ID information. The called subsidi cté
the starting operation for inter-subsidiary-unit dlrectl :
communi cation by the naster unit, and detectgya call S|gnal for
speci fyi ng the self-unit through an inter-subsidiary-unit directlon
speech communi cation radi o channel, thereby perform ng speech conmunication
between the subsidiary units. In addition, a calling subsidiary unit
informs the i%wverrdiory. unit of the information of an
i nter-subsidiary-unit direct communication radi o channel used to specify
and call a called sulas dshoynunin - BEigh 1hi chhéhenmsddimsntsulsfi dthey present
invention comprises a master unit Z permanently connected to
a wire telephone line, and a plurality of subsidiary units
A, B, and C.connected to the master unit Z by radio. As
shown in Fig. 2, the master unit Z designates a plurality of
speech channels by using a control channel to establish
two-wéy radio channels between the subsidiary units A, B,
and C. While no speéch communication is performed, the
master unit Z and the subsidiary units A, B, and C are
connected to eéch other through the control channel. In
performing -speech comhunication, switching to any one of the
i
speech channels is performed.

As shown in Fig. 3, the master unit '‘'Z comprises a line
relay circuit 1, an incoming call detection circuit 2, a
hybrid circuit 3, amplifiers 4 and 5, mute circuits 6 and 7,
a transmission section 8, a reception section 9, frequency
synthesizers 10 and 11, bandpass filters 12 and 13, a data
output  section 14, a data detection section 15, an idle
channel detection circuit 16, an interference detection
circuit 17, an antenna 18, a dial circuit 19, and a control
circuit 20.

As shown in Fig. 4, each of the subsidiary units A, B,
and C comprises an antenna 21, bandpass filters 22 and 23,

a reception section 24, a data detection section 25, an idle



unit is to communicate, and the master unit inforns the—ea++ed—sub§rdT§F7
urit: of. the informed information. The call ed subS|d|ary un| en dﬁ&&pts
a.call- signal specifying the self-uni't through the i nf of
i nter-subsidiary-unit direct conmunication radi o channel mﬂﬂmﬂﬁﬁl ﬂll
operation, speech comunication between the subsidiary u

performed. A subsidiary unit, therefore, cagpy,be automatically swi t ched to
the inter-subsidiary-unit di rect speech communi - cation node fromthe
control radi o channel sense node w thout nonitoring both a control radio
channel of the master unit and an inter-subsidiary-unit direct conmunica-
tion radi o chanehlannel addtbtefiona ciaciiitg 2g)er ahi ointeeflepéhclbe etécthen
Wi th respect to inter-subsidiary-unit direct communication carriers. As a
result, the bat cdrprui®ng7.canute chveditan2st aadt 2oe weplirfdidrfsr30 and 31,
connection can be shortened. The above and many ot her advant ages, features
and additional abreceivelr BR2¢ preiageri 88¢ndi dbali kéylb@dpne transmitter 35,

an extension/outside line switch 36, a hook switch 37, a
data output section 38, a transmission section 39, ffequency
synthesizers 40 and 41, switching circuits 42 and 43, and a
control circuit 44.

The present invention is characterized in that the
control circuit 44 of each of the subsidiary units A, B, and
C includes a means for, when the subsidiary unit is a.
call:i:ng subsidiary un:l.t., transmitting a signal for request-
ing speech communicaflon with another called subsidiary unit
to the master unit Z through a radio channel which is
monitored by the master unit Z, and a means for transmitting
a signal for calling the called subsidiary unit to the
called subsidiary unit through a speech channel through
which direct speech communication with the called subsidiary
unit can be performed. The control circuit 20 of the master
unit Z inc¢ludes means for receiving the signal for request-
ing speech communication from the calling subsidiary unit
and transmitting a signal for requesting direct speech
communication between the subsidiary units tb.the called
subsidiary unit through a radio channel which is monitored
by the called subsidiary'unit, Thé control circuit 44

further includes a means which is started upon reception.of



mapi fest to those versed in the art upon making referencg,Pt t he foIIovm ng_

detai |l ed description and accompanyi ng drawi ngs in which priapieetdtasBeen Replaced
structural enbodi ments incorporating the -10- princi-pl 458m0 nt
i nvention are shown by way of illustrativa3exanple. BRI EF N
THE DRAWNGS Fig. 1 is a bl ock di agram showi ng the overal |l arrange- ment of
an embodi nery sighalifE reQfuesRig §ptletlP BomMmusication fromthé ﬂia@érhﬁﬁﬂ%ﬂaept of

i 201 am shodFHgY ?&”@sx&bﬁﬁgeﬁ&m %&i}eig& it o il ALY SR e
present i nveThe signal Fogreqdestingapedochaombinagcation with/the galldiesubsidiary anitrincladesa
subsi di ary %biiﬂfomgﬁgﬂrgf)ﬂlie@ﬁéd mbs{dﬂﬁ'y%ﬁ.sem I nvention; and
- 6  First Exemplified Embodiment:
In addition to the above basic arrangement, the first exemplified embodiment
includes a means for receiving a signal for calling a called subsidiary unit through a
speech channel, and a means for searching a plurality of 'speech channels for the signal.
These means are arranged in the control circuit 44 of each of the subsidiary units A, B,
10 and C.
The basic operation of the first exemplified embodiment of the present
invention will be described next with reference to Fig. 1.



Fig, 5 shows a sequence for explaining the trans- mssion/re on states
of signals in the enbodi nent of the present invention. DETAIL “ﬁ
OF THE PREFERRED EMBODI MENT An enbodi ment of the present invent

de- scribed next with reference to the acgeupanyi ng draw ngs.

bl ock di agram showi ng the overall arrangenent of an enbodi nent of the

ELEES?LEL]?@P“N’: Tg;ﬁ‘éﬁ%t‘%tgﬁ‘t.on 15 0 7008 ptite SRARIE A R g 1 e

arrange- theit in the enbodlnent of the present invention.
Fig. 4 is a block diagram showi ng the arrange- nent of a subsidiary unit in
t he enbodi nent of the present i nvention. As shown in Fig. 1, the

enbodi ment of the present invention conprises a master unit Z permanently
connected to



a wre tel ephone line, and a pI urality of subsidiary uni ta—h,e\ghe&Ha@ggnﬁe lac

connected to the master unit Z by radio. As shown in.Fi- g _
unit Z designates a plurality of speech channels by using mmﬂﬂmﬂ '
to establish two-way radi o channel s betsmwsen the subsidiary

C Wil e no speech comunication is performed, the master unit Z and the

subsi di ary 6mt§3A @M@%M%MMMWMM 7zt he

contr ol nn rform conmmuni catlon sw t chin to any one
of the spe’gwm&%lcgﬁﬁ Q?‘Wé‘gg channels,nin addtion, subsidiey ypiEpumbersi ¢ 2
conpri ses @despondiﬁg&yemﬂsﬁmﬁmﬁbmmm@mmwmabhbs@mmm@mmrmCﬁ a

hybrid circyit 1fiers 4 .and mJte ci cuits n transmssmn_
section 8, adé' dﬁ§ fiate ttﬁﬁmf § E"e?’s 1611‘33
bandpass fnebp&enselyasagnbdm subsndmmunmmpmbesetotthmbmd;amudm A, di;taudtc on

Cirouit 17, an AnEnERT ek of SbbARer bt A, B updC d BpflipEiL B RiRREC | O

channel for an incoming call s1gna1tobeu'ansm1ttedﬁ'omthemasterumtztothese -
unit.

An operation to be performed when the subsidiary unit A tries to perform
10  inter-subsidiary-unit extension speech communication with the subsidiary unit B will be
described below.
When the extension originating button and the key corresponding to the
subsidiary unit number of the called subsidiary unit B are depressed, the subsidiary unit
A as a calling subsidiary unit transmits and extension speech communication request
16  signal "a;" including the subsidiary unit number of the subsidiary unit B to the master
unit Z. When this extension speech communication request signal "a;" is received, the
subsidiary unit A starts transmitting an



As shown in Fig. 4, each of the subsidiary units A B, and C Corrprlses an
ant enna 21, bandpass filters 22 and 23, a reception sectloﬂhIQ&!eeta{adB&eaRe Iaced

"detection section 25, an idle -12- channel detection clr
interference detection circuit 27, nute-¢grcuits 28 and 29
and 31, a receiver 32, a.ringer 33, a dial key 34, a transn1tter

g)ét egsj[ (r)g/nsm SS on %@g‘ﬁﬁ%caﬁne‘%ncy synlklﬁﬁhm zmgﬁandﬁﬁﬂ%ﬁﬁhmﬂg

circuits 4nugher of thesubsidiacy nait & pughan idleimeri on i s
characteri Zsadsmﬁgt-ﬁﬂk dire&t déﬁﬁﬁﬁrﬁéaﬁbhrdhuﬁﬁel Adpe fsumqﬁme bpéraio® Isgérfbrm

units A, B i ncl udes a.nNea J‘or n the subS| dj ar
cal ling suﬂgﬁbq F‘Fggﬁﬁ"ﬁ’ﬁ (éI‘FQFt

comuni eat istandatds FR@R mﬁs farl the deamﬂsgeﬂerathn cordless telephone system. .

Upon reception of the extension speech communication request signal "a;"
from the subsidiary unit A, the master unit Z transmits an extension speech
communication start signal "c;" including the subsidiary unit number to the subsidiary
unit B through the control channel.

.10 Upon reception of the extension speech communication start signal "c;"

including the subsidiary unit number of the subsidiary unit B, the subsidiary unit B
‘performs the same operation as that in the inter-subsidiary-unit direct speech
communication specified in the standards RCR STD-28. That is, the subsidiary unit B
sequentially switches the radio unit to the ten carriers assigned for the inter-subsidiary-

156 unit direct communication to check whether an inter-subsidiary-unit direct speech
communication call signal "b" transmitted from the subsidiary unit A is received.
Upon reception of the inter-subsidiary-unit direct speech communication call signal "b"
transmitted to the subsidiary

i



to the,master unit Z through a radi o channel which is rmmtored he

master ‘unit Z, and a means for transnmitting a signal for capist eal _
- subsidiary unit to the called subsidiary unit through a spe m bﬂﬂ o

t hrough whi ch direct speech conmunicati omaith the called s I
can be performed. The control circuit 20 of the master unit Z includes -
means for lanal nf onmmuni cati,on from
the calli ngﬁsh&b tggeslirﬂgﬁ%m t. mg %@%&%%@%%@ﬁ%%ﬂf&rarg B%‘?Flbﬂaoﬁl rect
speech conmopgration. oﬂ‘hbeuhssharytumt Bthen Mm}tsunlmtsr-SIIbSidmyﬂnﬁﬂ@rbchbS| diary
unit throughy, HiRke s R & P s dﬁtA'ﬂﬁd?ﬁ] ﬁg aSubsidiary

unit. The contro CII’ It 4 u’rther I nC a neans Is started
upon recept Fyamypication state. 5 sj gnal f or requestl ng direct speech

comuni cation from ﬂﬁsecasa,smﬁ wmetexzensmcé Coit@finication Bt dighal 8! Is N9 the
called SUbSI d ‘areXbu%et subrsf)dﬂry Cél llhgegthg sul s1cijlI 5 tunrﬂntnber "2" included in the
signal is different from "3" as the subsidiary unit number of the subsidiary unit C, the
subsidiary unit C does not operate.
A sequence chart for explaining the transmission/reception states of signals in
10 the first exemplified embodiment of the present invention is shown in Fig. 5.
Second Exemplified Embodiment
'In addition to the above basic arrangement, in the second exemplified
embodiment, the signal requesting speech communication with a called subsidiary unit
includes the information of a speech channel for transmitting a signal for calling the
15 called subsndlary unit.

' The second exemplified embodiment differs from the first exemplified
embodiment as follows. Before the subsidiary unit A transmits an extension speech
communication request signal "a;" shown in Fig. 1 to the master unit Z, the subsidiary
unit A selects an idle carrier from the inter-subsidiary-unit direct speech communication

20 carriers by carrier sense, and transmits an extension speech communication request
signal "a;" to the master unit Z with the idle carrier number being included in the

signal "a;". The




The signal for requesting speech comunication with the called subsidi ary
unit includes the IDinformation of the called subsidiary ﬂrim ect Flag Bden Replaced
a

Exenplified Enbodinent: In addition to the above basic arr Wmm ”ﬁ l

first exenplified enbodi mnent includes a_ggans for receiving
calling a called subsidiary unit through a speech channel, and a neans

ar ranged i (PupRIBEY b AP loes BEE iraphBRRE By Eﬁéﬁ%ﬁiﬁ*ﬂﬁﬁié‘.’%@i iRy

and C. The qau@gnabpb"mhgrsubﬁidmmumtBibrougbﬂmehc@dc@mm Fhemaster enit.Z
present '“;‘jﬁﬂs g'cBﬁﬂmﬁﬁ‘e&hows&Ptg‘@afﬂ'@"%tﬁ@sﬁs unit B- 14-
-15- sub t , f

s ] Sl i e 4 ot

5 s1gna1 “c;". In addition, the subsidiary unit B monitors the inter-subsidiary-unit speech
communication carrier desiénated by the carrier number included in the extension
speech communication start signal "c;" and sent from the master unit Z to detect the
inter-subsidiary-unit direct communication call signal "b" from the subsidiary unit A
without sequentially switching the inter-subsidiary-unit direct speech communication

10 carriers. The sequence chart shown in Fig. 5 expresses the above operation in
conformity with the expression of the standards RCR STD-28. The extension speech
communication request signal "a;", the extension speech communication confirmation
signal a,, the extension speech communication start signal "c;", and the extension
speech communication start confirmation signal c; which are exchangéd between the

16 master unit and the subsidiary units are defined as link channel establishment phase
signals in the standards RCR STD-28 by using an option area.

The messages to be exchanged between the chid units and the sequences are
the same as those for inter-subsidiary-



t hr ough“di gital cordless tel ephone radio channels, In ad |St§ on

uni t .nunbers correspondi ng to extension-nunbers are assi iﬂm

a
Subsidiary units A, B, and Cin advance to discrimnate t ﬁl]]
operation. For exanple, 1, 2, and 3 are respectively assi - ary
unit nunbers to the subsidiary units A, B, and C. In general, each of the
subsidiary units, A B, and Cis nonitoringthe control channel for an
incomng call signal to be transmtted fromthe-master unit z to the self-
unit. An operation to be perforned when the subsidiary unit Atries to
performinter-subsidiary-unit extension speech conmmunication w t-I‘k_gﬁt‘ h& rds
subsidiary unit,B Wilbdespaseh eommaaiaativie speied f4a% RY PR FINaT ng
button and th& %ey corresponding to the subsidiary unit nunber of the
cal | ed subsi d}zgk{s%i-*zs@ are depressed, the subsidiary unit A as a calling
subsi diary un ransmts and extension speech conmuni cati on request signal
[err] including the subsidiary unit nunber of the subsidiary unit B to the
master unit Z. Wen this extension speech conmunication request signal
[err] is received, the subsidiary unit A starts transmtting an

b,?ﬁéj,i'&i.%‘édy ’




REPLACEMENT SHEET -16- inter-subsidiary-unit direct communicatioen call
signal™."b" including the subsidiary unit .nunber of the subsidiary unit B to

t he subsi diary uni +B-throtugh- alﬁ—rd-l~e—| nter- subsidiary- ‘Flmﬁhegﬂ-fa?ﬁéenkeﬁlaced i

conmuni cati on chann operation is perfor :
manner as in int er-g- E | ﬂhl Bﬁiﬁ@'l rect communication s [lm !]t
st andards RCR STD- 2 generat_b@rl cordless t ' t

Upon reception of the extension speech communi cation request signal [err]
fromthe subsidiary unit A the master unit Z transmts an extension speech
communi cation start signal [err] including the subsidiary unit nunber to
t he subsi di ary WHAT IS5 tCLAIMEDtI®: control channel. Upon reception of the
ext ensi on speech communi cation start signal [err] including the subsidiary
unit nunber of the subsi & acgrdhbess Btellkphonesisisitem ucompBisdmigor as maseer
sanme operation as that in the inter-subsidiary-unit direct speech
conmmuni cat i on apect fpermanehbkystendectedREB aTkide tHEldphonethine, and a
subsidiary unit B sequentially switches.-the radio unit to the ten carriers
assigned for thEurdkity ubf|siibsidiany tunl teoctonnentedchdi saifiomabtelr unit
whet her an inter-subsidiary-unit direct speech comruni cation call signal
"b" transm ttedy rredide subsidiary unit. Ais received. Upon reception of
the inter-subsidiary-unit direct speech comunication call signal "b"

one of said subsidiary units which serves as a calling

subsidiary unit including means for transmitting a signal
for requesting speech communication with another called
subsidiary unit to said master unit through a radio channel
which is monitored by said master unit, and means for
transmitting a signal for calling said called subsidiary
unit to said callec:I subsidiary unit through a speech
communication channel throjugh which direct speech communica-
tion with said called subsidiary unii; can be performed,

said master unit including means for receiving the
'signal for requesting speech communication from said calling
subsidiary unit and transmitting a signal for requesting
direct spéech communication between said subsidiary units to
said called subsidiary unit through a radio channel which is
monitored by said called subsidiary unit, and

said called subsidiary unit including means, adapted to
be started upon reception of .the signal for requesting
.direct speech communication from said master unit, for
receiving the signal for calling said called subsidiary unit

from said calling subsidiary unit through the speech channel.



trransmtted to the subsidiary REPLACEMENT SHEET -17- Unit B, the
subsi di;ary unit B generates a rlnglng tone and waits for a‘TEE‘TﬁEﬁ?TS—iton

operation. The subSidiary unit B then transmts an |nter-s¥ps§q& ayB&ﬂkglmwd
di rect comuni cati "d" to the subsidiary
set in a comuni caﬂmm ummmiﬁﬂﬂl s case, even if the ext
comuni cation start *si §nat "c" si s*recei ved-Ay- t he subS|d|ar
the subsidiary unit nunmber "2' included in the signal is dlfferent fron1"3"

*as the subsidiary unit nunber of the subsidiary unit C the subsidiary unit
C does not operate. guence chart for explaining the
transnission/recept?bn g §?§§e@fQQQ$EQ¥?Q Qrﬁiﬁ4qs¥reWEﬁﬁﬁﬁg|&@e ?iinat
enbodi ment of the ent invention is _shown in Fi 5.. Second Exenplifie
Enbodi ment | n %ﬁfﬂf%%ﬁ“?osP‘H%"‘abﬁ?’@‘“ﬂ%&?@"%??aﬂé’éheﬁ?idl raided subridiary

[if enbodi nent he 5| uesti ng speech communi cation with a
ggfrgdlshggldl tlﬁﬂqiuées ID nformékion o s;%d called subsidiary unit.

3. A system according to claim 1, wherein said means
for receiving the signal for calling said called subéidiary
unit through the radio channel includes means for searching
‘a plurality of speech channels for the signal.

4. A system according to claim 2, wherein said means
for receiving the signal for calling said called subsidiary

-unit through the radio-éhannel includes means for searching
a plurality of speech channels for the signal.

5. A system accbrding to claim 1, wherein the signal
requesting speech communication with said called subsidiary
unit includes information of a speech channel through which
the signal for calling said called subsidiary unit is
transmitted.

6. A system according to claim 2, wherein the signal

.requesting speech communication with said called subsidiary

unit includes information of a speech channel through which
.the signal for calling said called subsidiary unit is
transmitted.

7. A system according to claim 1, wherein a digital
radio communication system is applied as a communication

system for a cordless telephone set.



includes the information of a speech channel for transmtting a signal for
cakling the called subsidiary unit. The second exenpli fiedembodi ment

differs fromthe first exemphfied enbodi ment as follows hgé't@lagﬁ},@nReplaced H

subsidiary unit A trans xt ensi on speech comuni ca?
si gnal [err] sh ﬂw @m‘uit he master unit Z, the subjm
selects an idle inter- SQES' diary-unit dir

conmuni cati on carr| ers by carrier sense, and transmts an extension speech
conmmuni cati on request signal [err] to the master unit Z with the idle
carrier nunber being included in the signal [err]. The -18- subsidiary
unit A then starts transmtting an inter-subsidiary-unit direct

comuni catl n call signal 'b' to t l,ect ed
carrier. nastércoﬁcﬁf"'f s tgle P?%ﬂ?sﬁ#{égl %Qw%ﬁé%ggsc%%@%nﬁ%a | onts
start sign JhF[‘%%’H“ﬁ o the subsidiary unit B with the carrier nunber
transmtted subsidiary unit A being included in the signal [err].
In addition, the subsidiary unit B nonitors the inter-subsidiary-unit
speech comuni cation carrier designated by the carrier nunber included in

t he extension




speech communi cation start signal [err] and sent fromthe master unit Zto
detect the inter-subsidiary-unit direct communication call signal "b” from_ _
the subsidiary unit A without sequentially switching the :

i nter-subsidiary-unit direct speech comruni cation carrier- sThs'BlheetHs _1aced
chart shown in Fig. 5 expresses the above operation in conf
expression of the standards RCR STD-28. Thge extension speec _

request signal [err], the extension speech” commrunication confirnatl on
signal a2, the extension speech conmunication start signal [err], -and the
ext ensi on speech comuni cation start confirmation signal c2 whi ch are
exchanged between the master unit and the subsidiary units are defined as

| i nk channel establishnent ph@ORDIIESSSTELEPHONE SYSTEM ds RCR STD- 28 by
using an option area. The nmessages to be exchanged between the subsidiary

units and the sequences are the sane as those for inter-subsidiary- -19-
uni t direct ABSERACTonmuni cation specified by the standards RCR STD- 28.

5 A cordless telephone system includes a master unit (Z) permanently connected
to a wire telephone line, and a plurality of subsidiary unites (A, B, and C) connected to
the master unit (Z) by radio. A calling subsidiary unit (A, B, and C) includes a means
for transmitting a signal for requesting speech communication with another called .
subsidiary unit to the master unit (Z) through a radio channel which is monitored by the

10  master unit (Z), and a means for transmitting a signal for calling the called subsidiary
unit (A, B, and C) to the called subsidiary unit (A, B, and C) through a speech
communication channel through which direct speed communication with the called
subsidiary unit (A, B, and C) can be performed. The master unit (Z) includes a means
“for receiving the signal for requesting speech ‘communication from the calling

15 subsidiary unit (A, B, and C) and transmitting a signal for requesting direct speech
communication between the subsidiary units to the called subsidiary unit through a
radio channel which is monitored by the called subsidiary unit.

Flg. 1.



320: MHAT IS CLAIMED IS: 1. A cordless tel ephone system conprising a mast er

uni’t “pérmanent |y connected to a wire tel ephone line, and a plurality of -

subsidiary units connected.to said master unit by radio,

subsidiary units which serves as a cal]ing subsidiary unit

one of said

i ncl udi ng nmeans

for transmtting a signal for requesti}éﬂspeech communi cati on with anot her
called subsidiary unit to said naster unit through a radi o channel
nonitored by said master unit, and neans for transmtting a signal
calling said called subsidiary unit to said called subsidiary unit through
a speech comuni cati on channel through which direct speech comruni ca- tion
with said called subsidiary unit can be perforned,

i ncl udi ng means for receiving the signal

conmuni cat i on from _sai.d cal I/lgg/é_ 7
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subsidiary unit and transmtting a signal for requesting direct speech
communi cati on between said subsidiary units to said called subsidiary uni,t
t hrough a radi o channel which is nonitored by said called subsidiary unit,
and said called subsidiary unit including nmeans, adapted to be started upon
reception of the signal for requestingzdgrect speech comuni cation from
said nmaster unit, for receiving the signal for calling said called
subsidiary unit fromsaid calling subsidiary unit through the speech
channel . . -21- 2. A systemaccording to claim1, wherein the signa
requesting speech comruni cation with said called subsidiary unit includes
ID information of 3aid called subsidiary unit. 3. A systemaccording to
claim1, wherein said meags for receiving the signal for”calling said
cal | ed subsidiary unitfﬁh%fugh t he radi o channel includes nmeans for

sear chi ng
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a plurality of speech channels for the signal. 4. A-system accoerdi-ng—to

claim2, wherein said neans for receiving the signal for calling said -

called subsidiary unit through the radi o channel inclTh : splaced
i d

searching a plurality of speech channels for the signa
according to claim1, wherein the sigm4requesting sp _
with said called subsidiary unit includes information of a speech channel

t hrough which the signal for calling said called subsidiary unit is
transmtted. 6. A systemaccording to claim?2, wherein the signa
requesting speech communi cation with said called subsidiary unit includes
I nformati on of a speech channel through which the signal for calling said
called subsidiary unit is transmtted. 7. A systemaccording to claim1,
wherein a digital - radi o conmuni cati on systemis applied as a communi cation
systemfor a cordl%?s t el ephone set. .
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