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N o CORDLESS TELEPHONE SYSTEM BACKGEROUND
OF THE % NVENTI ON Field of the Invention The present
invention.relates to a cordl ess tel ephone system More specifically,
the invention relates to a cordless tel ephone system which enabl es
generalization of a coardless term nal set. Description of the
Rel ated Art . Conventionally, a cordless tel ephone system includes

a naster set wred to a subscriber line and a
CORDLESS TELEPHONE SYSTEM

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a cordless
telephone system. More specifically, the invention
relates to a cordless telepho.ne system which enables
'generalization of a coardless terminal set.

Descr;ggion of the Related Art

Conventionally, a cordless telephone system
includes a master set wired to a subscriber line and a
cordléss slave terminal set connected with 'the master set
by radio communication. In the master set, an interface
circuit - for connection ‘'with the subscriber 1line, a
telephone function circuit for call connection and
service to a subscril;er hetwork via the interface
circuit, and a radio interface circuit for radio connec-
-tion with the cordless slave terminal set are included.
Also, the cordless slave terminal set includes a radio
.interface for radio connection with the master set and a
'c:ircui_t for converting a voice signal and call signal
.into a radid signal. With such construction, exchange of
- signals between the master set and the cordless slave
ter_mihal set is performed. by a predetermined specific
-signal (sighal protocol) unique to the specific model.
For intancé, when the master set receives an arrival

call, the master set converts command for "ring" or



dordl éss slave terminal set connected with the nmaster set by radio

conmuni cat i on. In the master set, an interface circuit for connection
with the subscriber Iline, a telephone function circuit for cal
connection and service to a subscriber network via the interface circuit,
and a radio interface circuit for radio connec- tion with the cordless
slave term nal set are included. Also, the cordless slave term nal set
includes a radio interface for radio conflection with the naster set and a
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the master setuhfgifd VESgRAL A 5¥8h unique signal includes signal from
the cordless slave terminal set to the master set, such
as "call button is depressed”, "dial 1'is depressed" and
so forth. These signals are specific and unique in.the
dombination of the master set and the slave terminal set
and cannof be effective for other slave termimal set.
" The slave ferminal gimply performs the command function
.on the basis of the signal (command) from the master set.
For example, Japanese Unexamined Patent
- Publication (Kokai) No. Heisel 5-236551 discloses an HA
-system which can be established irrespective of the scale
of the system. The disblosed system includes a master
set connected to a system transmission line through an
interface, and a slave terminal set comﬁunicated with the
master system by radio communication. In the master
s_yst;em, in addition to a radio interface circuit for
radio connection with the slave terminal set, a circuit
for performing telephone function via the transmission-
line or external iine is provided, as set forth above.
Iﬁ such circumstance, the slave terminal set iﬁ
the conventional cordless telephone system has to have a
signal processing.protocol adapted to the corresponding
to that of fhe master set. ' This fixes up the combination
- : between the slave terminal set and the master set.

Théréfore, the slave terminal set cannot be generalized.



¢all,? the master set converts command for "ring" or
~2- "indicate cal] arrival" to the cordless slave term nal ISgfis eREET HAS BEEN
transmt such commands with conversion into. unique signal. ch \REPLRGRED

signal includes signal from the cordless slave term nal set to-t+he—master
set,. such as "call button is depressed”, "dial 1 is depressed" and so
forth. These signals are specific and ungque in the conbination of the
master set and the slave term nal set and cannot be effective for other

sfave term nalppiflefore, when the slave terminal set from other maker
or the slave set of different master set is to be used,
it is inherent to have the master set to be combined
therewith.

On the other hand, in the recent years, wvarious
functions, such as automatic answering and recording.
function and so forth, are provided for the master set.
When the master set is changed, it is inheren? to change
the slave terminal set. Also, wheh a portable computer
or facsimile machine is connected to the subscriber line,
tﬁese equipment should be directly and physically
éonnected to the subscriber line, or be physically
connected to the slave terminal set. Therefore, when a
cable for‘such connection is not accompanied, connection
of such equipment to the subscriber line becomes impossi-

ble.

SUMMARY OF THE INVENTION

In view of the inconvenience'in the prior art,
it is an object of the p;eseﬁt invention to provide a
cordless telephone systemawhich enables generalization of
a slave terminal set or communication terminal and
facilitates connection of such slave terminal set or
communication terminal to a subscriber line.

According to the_present invention, a cordless
telephone system comprises:

a subscriber 1line interface wired to a
subscriber line; and :
\\
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The skave terminal sinply perforns the command function on t{.he-basis—of

the signal (conmand) fromthe naster set. For eXanps SHEET HAS BEEN
Japanese Unexami ned Patent Publication (Kokai) No. Heiseil 5- 2B58#HLED
~discloses an HA system whi ch can be established irrespecti ve—ef—ttre=sTare

of the system The disclosed systemincludes a nmaster set connected to a
systemtransm ssion line through an interface, and a slave term nal set
comuni cated with the master system by"rﬁdl‘o comuni cat-i on. In the
master system in addition Itd?h di o in&erface it . for _radi

(o

connection with the sl a/ % 'er% %ggf“,ing F?BB‘FF%’[ES_O&@?? mwjtqﬁréphone
function via tfﬁ‘é rﬁ?éé@f%éémvihé'Qeré)éicﬁxém:ihéégfoﬁs provi ded, as set

forth above. Such™ circunst ance, e ave terminal set in
the conventional cordl esghd el gRiRG1HEH €M ARarkaclaveifoluding  only

interface conversion means for performing conversion
between a wired signal of the subscriber line and a radio
signal of the cordless terminal.

In the preferred construction, fhe ihterface
conversion means of the subscriber line interface may
inélude a network .:Lnterface portion for establishing
interface with a s’ubscriber network, a radio interface
portion for radio interface with the cordless terminal,
and a control portion performing call connecting
operation. The interface conversion ;neans may operate
with a. standardized prot,,ocol.

The cordless terminal may include at least a

radio interface for radi:o connection with the subscriber
line interface, and a telephone function circuit, an
automatic answering and recording telephone set having an
automatic answering and recording mechanism, a computer
circuit and/or a facsimile.
_ - The c_ordless telephone system may have a wired
signal at the side of the subsériber line side and the
radio signal at the side of the cordless terminal are
both digital signals having a common signal format.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood more

fully from the detailed description given herebelow and

\
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gi gnak processing protocol adapted to the corresponding to that of the
master set. This fixes up the conbination between the slave termnal set
and the master set. Therefore, the slave term nal set cannot be

general i zed. -3- Therefore, when the
slave term nal set fromother maker or the slave set of different master
set is to be used, it is inherent to havg the master set to be conbi ned
therewith. " On the other hand, ©'n the recent years, various

from the accompanying drawings of +the preferred
embodiment of the invention, whicﬁ, however, should not
be taken to be limitétive to the present invention; but
are for explanation and understanding only.

In the drawings:

Fig. 1 is a conceptuél illustration of the
preferred embodiment of a telephone system according to
the present invention:;

Fig. 2 is a block-diagfam showing an internal
structure of a subscriber line interface; and

Fig. 3 is a block diagram showing an internal
structure of various terminals.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment of a telephone system
according to the present invention will be discussed
hereinafter in detail with reference to the acéompanying
drawings. In the following description, numerous
specific details are set forth in order to provide a
thorough understanding of the present invention. It will
be obvious, however, to those skilled in the art that_tha
‘'present invention may be practiced withput these specific
details. In other instance; weli-known strucfures are
not shown in detail in order to unnecessary obscure the
present invention.

Fig. 1 is an illustration showing a concept of
a system construction in one embodiment of the present

invention. The shown system includes a subscriber line



ffunct kons, such as autonmatic answering and recording fu1 -
forth, are provided for the master set. \When the naster QESQREQPE”ggﬁé?
is inherent to change the slave term nal set. Also, when_a Dortab e
conputer or facsimle nmachine is connected to the subscriber line, these
equi pnment should be directly and physically connected to the subscri ber
l'ine, or be physically connected to the glave termnal set. Therefore,
when a ‘cable for such connection is not acconpani ed, connection of such

edui prent to thererbsséi herwired hrrogesubiSder Dife 100 which is

connected to a subscriber net work 101, and one or more
cord%ess'terminal sets which are generally identified by
the reference numeral 2. In the shown embodiment, a
portable telephone set 21, a telephone set 22 with an
automatic answeriﬁg and recording function, a portable
personal computer 23, and a porfable facsimile machine 24
are provided as the cordless terminal sets.

Fig. 2 is a block .diagram showing the
construcfion of the subscriber line interface 1. The
subsériber line ihte;face 1 includes a network interface
portion 11 for establishing an interface with a
subscriber network connected to the subscriber line, a
radio inte;face-portion 12 qonvérting a signal, on which
matching with the subscriber network 101 is established
by ‘the network interface-ll (signal on a line 15) into a
radio frequency signal for establishing interface with
the cordless terminal sets, and a control portion for
controlling the network interface portion 11 and the
radio interface portion 12. In the radio interface
portion 12, an antenna 14 is provided for radio
communication. |

The network interface portion 11 and the radio
interface portion 12 are diredtly and physically connect-
ed via a line 15 for service and data transmission for
directly'transmitting'and receiﬁing signals therebetween.

Also, the network interface portion 11 and the radio

B
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Hf4- ' SUMVARY OF THE | NVENTI ON It is
an object of the present invention to aneliorate one or nore disadvant ages

of the prior art. According to one aspect of the invention there is
di scl osed a cordl ess tel ephone system conprising: a subscriber line
interface wired to a subscriber line; and a cordl ess term nal

connected to said subscriber line interfage via a radio comunication,
sai d subscriber interface including only an interface conversion nmeans for

pérfor m ng Cg?*@éf‘ Corﬁtﬁl\f\@fgnalﬂmgreed c%n%%%te(g t%)a!\:gesggi?% E or{:lgnand a

radi o si gnal sai ess termna
13. A protocol for call connection is extracted by

respective interface portion and then converted into the
signal to be processed by the subscriber network 101 or
the cordless terminal set by the control portion.

On the other hand, .in the cordless terminal.set
2, the portable telephone set 21 has a radio interface
circuit 211 which can communicate with the radio inter-
face portion 12 of the subscriber line interface 1 and a
general telephone function circuit 212 connected to the
radio interface circuit 211, as shown in Fig. 3A. The
telephone set 22 having the automatic answering and
recording function has a radio interface circuit 221
which can communicate with the radio interface portion 12
of the subscriber line interface 1, a general telephone
function circuit 222 connected to the radio interface
circuit 221, and an automatic answering and recording
mechanism 223, as shown in Fig. 3B. '

On the other hand, the portable computer 23 as
the cordless terminal machine has a radio interface
circuit 231 communicated with the radio interface portion
12 of the subscriber line interface 1, a modem 232
connected to. the radio interface and a computer circuit
233, as shown in Fig. 3C. Furthermore, the portable
facsimile 24 has a radio interface circuit 241
communicated with the radio interface portion 12 of the

subscriber line interface 1, a modem 242 connected to the



said interface conversion neans includes a network interface portion for

est abl.i shi ng

portion for radio interface with said cordless termnal, and a control

interface with a subscriber network, a radio interface

portion which converts a protocol for call connection into the signal
be processed by said subscriber network or said cordless term nal.

BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention will be
understood nore fully fromthe detailed'd%sEription gi ven here bel ow and

-B-

radio interface circuit 241, and a facsimile mechanism

.243, as shown in Fig. 3D.

. Here, respective radio interface circuits 211,
221, 231 and 241 of the portable telebhone set 21, the
automatic answering and recording telephone set 22, the
portable personal computer 23 and the portable facsiﬁile
24 are detachable from main bodies  thereof so that they
may be replaced with the interface circuits adapted for
other radio frequency, protocol and so forth. Namely,
the interface circuits may be replaced to thpse adapted
to the standard of the radio interface portion 12
provided in thé subscriber line interface 1. In the
alternative, respective :radio .interface circuits 211,
221, 231, 241 may incorporate switches for wvarying
standard adépting to the radio interface portion 12 of

the subscriber line interface 1. Also, ID numbers

(record number recorded in a ROM cartridge or so forth)

unique to respective of terminals may be provided in the

radio interface circuits 211, 221, 231, 241.
Accordingly, with the cordless telephone

system, when the cordless +terminal is the portable

telephone set, if call opéfation is performed on the

portable telephone, a call signal -from the telephone
function circuit 212 is converted into the radio sighal
by the radio interface circuit 211 and then transmitted
through the antenna. The radio signal is received by the

radio interface portion 12 of the subscriber 1line

to



f'rom the acconpanyi ng draw ngs of the preferred enbodi neqt_of

invention, mhrgh,yhoaever, s%ould not pbe taken to be |im|t'&tS ?@ﬁﬁﬁﬂﬂl
present invention, but are for explanation and understandi ng on

In the draw ngs: _ Fig. 1 is a conceptual illustration of the
preferred enbodi nent of a tel ephone system according to the present

I nventi on; Fig. 2 is a block_dyagram show ng an internal
structure of a subscriber line interface; and Fig. 3 is a block

diragram show " r e u lodoia
DESCRI PTI ON C]:rgll'@HéE}rfPéI%EE%E%f;}RhEDc%tlf/!BrV%]%Itléh fHird %the iJIIOThe preferFlelﬁ enbodl ment

of a tel ephonesfyisdE By AN SHIESI POt VeI  iThean)t ivdie \Wd11 kg gliaacussed

o

is transmitted from the network interface portion 11 to
the subscriber network 101 through.the subscriber line
100.

_ Then, a response signal from é remote telephone
set is transmitted through the subscriber network 101 to
the network interface portion 11. Then, the control
portion 13 processes the response signal and transmit to
the cordless terminal in a form of the radio signal. The
radio signal is received by the antenna of the portable
telephohe set 21 and converted into the electric signal
in the radio interface circuit 211. Thus, call connec-

.tion is established in the telephone function circuit
212, SubSequently, service is perfofmed by transmission
and reception of the voice signals. At this time, in the
subscriber interface 1, direct communication is estab-
lished between the network interface portion 11 and the
-radio interface portion 12 via the line 15.

Similar operation would be performed in the
.autoﬁatic answering and recording telephone set 22, the
portable personal computer 23 and the personal facsimile
24. Namely, by connection with the subscriber line
interface 1 via radio communication as in the portable
telephone set 21, call connection to the remote terminal

connected to the subscriber network 101 can be possible.

Subsequently, talking and/or data communication can be
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hrerei rafter in detail wth reference to the acconpanyi ng dreawTyg

the " following description, nunerous specific details ar=”§§§”?6§ﬁﬁspﬁm

order to provide a thorough understanding of the present i vent FEHAC

will be obvious, however, to those skilled in the art that The present
i nvention may be practiced wthout these specific details. In other

I nstance, well-known structures are not shown in detail in order to
unnecessary obscure the present inventiort® ~ - Fig. 1 is an

iIdustration sho

of the present

mngg (%pncept'of a system construction in one enbodi ment
The shown systemincludes a subscriber |ine

In such system, since the subscriber 1line
interface 1 simply have the interface function between
the radio communication system and the subscriber
network, and standardized communication protocol 'for
establishing call cognection. Therefore, by providing
the radio interface c¢ircuits 211, 221, 231, 241
corresponding to the subscriber line interface 1 and the
telepﬁone function circuits 212, 222 or the modem 232,
242, it becomes possible to establish connection to the
subscriber line interface 1 and thus to the line to the
subscriber network 101. Accofdingly, by adapting to the
tastes of ‘the user, thg terminal can'be purchased for
establishing arbitrary telecommunication'systems.

In order word, by moving the telephone function
circuif which has been provided in the master set
(subscriber line interfacé 1) to the Qordless terminal
set, it is only required to convert the signal transmit-

ted through the subscriber network 101 into the radio

. signal to transmit to the cordless terminal set.

Therefore, compatibility of the master set and slave set

can be achieved.

Here, in the.subscr¢ber_line interface 1, in
order to avoid crosstalk with the adjacent other
subscriber interface portion, the fadio frequency is set
at unique frequency. Accordingly, the radio interface

circuit of respective terminal shbuld'be set adapting to

Sheet Has Been RTlaced
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6 interface 1 wired to a subscriber Iine 100 which is conl?ee-t-eel—-t--e)--a-—--—T
subscriber net work 101, and one or nore cordl ess term nal TSStSHEEhHAR BEEN
generally identified by the reference nuneral 2. In the shown B&R68EPrent,
a portable tel ephone set 21, a tel ephone set 22 with an automattc

answering and recording function, a portable personal conputer 23, and a
portable facsimle nmachine 24 are provided as the cordless termnal sets.
Fig. 2 is a block diagram show ng the condtriction of the subscriber line

2 Bk 0 S B b

connected to t u ' lin LQ I ke C t] r
converting a stans thcer?Bbe;’ 18uch, sbi€iRy Betkhe Fahlb EfBadCnly npy,
nétwork 101 bypbkhe d¥ipwes kK bt £6fmeq 1by | Pre1dnid@ding ify eqpedevashgnak for
establishing interface wth the cordless term nal set.s, and a contr ol
portion for coplidialintg ofthehaaheldskinnthef sadipoihtepfateapdrition addo
interface portion 12. In the radio

: " the radio interface circuits, and by setting channel of

respective radio interface of respective terminéls.
_ Therefore, parts replacement and special parts is not
required at all.

It should be noted that the present invention
is applicable not only for the analog line but also for
digital line. In case of the digital line, ISDN (Inte-
grated Services Digital Network) line or other digital
line maj( be employed as the subscriber line, and a
.digitél radio telephone can be required to be employed.

In this case, communication from the subscriber
network 101 to the network interface 11 in the subscriber
line intefface portion 11 is performed by a digital
signal transmitted on the basis of a signal processing
protocol unique in the ISDN. On the other hand, the

-communication between the subscriber 1line interface
portion 11 included in the subscriber line interface 1
and the cordless terminal sef 2 is performed by a digital’
signél transmitted on the bases of a sighal processing
prbtoéol unique in the cordless terminal set 2.
Accordingly, by adapting the signal format at the sidé of
the cordless terminal set 2 to the signal format at the
side of the subscriber 1line interface portion 11, _
\
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I'ntertace portlon 12 an antenna 14 is provided for radi
The "net wor k |nterface portion 11 and the radio mterfacef*.pwst}HEﬁT*i‘ES%ﬁEg
directly and physically connected via a line 15 for seryice REREACER a
transm ssion for directly transmtting and receiving si €r ebet ween.
Al'so, the network interface portion 11 and the radio .

-7- interface portion 12 are connected to the control portion 13. A
protocol for call connection is extract'edl%y‘ respective interface portion

and then converted into the nal to be processed_by the su_bscrl ber
network 101 or®dy ‘éa%%?'ﬂlﬁ§§"f"égrrf’ﬁalth§ef’a§? ﬂ‘feaé’&hq\é’o i, £an be

achieved.

As set forth above, the present invention is
consfructed with the subscriber line interface wired to
the subscriber line and one ér more cordless terminal set
connected or communicated with the subscriber 1line
interface via radio communication. The subscriber
interface has 'only means for performing network/radio
interface conversion and a standardized protocol for call
connection. Therefore, the call signal and speech signal
transmitted from the terminal set is converted into the
radio signal by the radio interface. The radio signal is
then received by f.he radio interface of the subsciiber
line interface and transmitted to the subscriber network
through the network interface of the subscriber 1line
interface and the subscriber 1line. Thus", connection
betweeﬁ the terminal set and the subscriber network can
be established.

By this, the subscriber line interface is only
required the inteiface fﬁnction between radio and network
and cail | copnectj.ng function. On the other hand, the
terminal set is required the radio interface adapted to
the subscriber line interface and individual communica-
t_ipn function such as individual telephone function
circuit and so forth, to establish. connéction with the
subscriber line :l_.nterface and this to the subscriber

network. Thefefore, the user may freely select the
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©n the other hand, in the cordless termnal set 2, the portable tel ephone
set-21 has a radio interface circuit 211 which can communicate with the
radio inter- face portion 12 of the subscriber line interface 1 and a
general telephone function circuit 212 connected to the radio interface
circuit 211, as shown in Fig. 3A The telephone set 22 having the
automati c answering and recording funct|£$ has a radio interface circuit
221 which can communicate with the radr nTerface portion 12 of the
subscri ber I|n |nt

ace r al ele hone nctjon cirg 2
connected to t BF& i AP rfgggpgg u% n aﬁﬁs a ?on%f?% Eﬁ§§£¥ing
ﬁgﬁdfefﬁ;dbggtagﬁggggﬁgu %fyﬁhﬁiggﬁgcoﬁﬁiess te%%?ﬁélgene ?%gzﬁggogther
radio interfacgs the terminal set can be achieved.

| Also, as the cordless terminal set, the
portable telephone set, the ﬁutomatic answering and
recording telephone set, the portable personal compﬁter
and portable facsimile and so forth cah be used for
further imprbving freedom in selecting equipments to be
used with the télephone system.

Furthermore, when both of the wired signal at
the side of the subscriber line and the radio signal at
the side of the cordless terminal set are a digital
signal having common signal format, the system according
to -the present invention ié applicable for a digital
signal circuit.

Although the invention has been illustrated and
described with respect to exemplary embodiment.thereof,
it should be understood by those skilled in the art that
the fbregoing and various other changes, omissions apd '
additions may be. made therein and thereto, without
departing from the spirit .and. scope of the present
inveption. Therefore, the present invention should not
be understood as limited to the specific embodiment set
out above but to include all possible embodiments which
cén be embodies within a scope encompassed and equiva-
lents thereof with respect to the feature set out in the

appended claims. -



¢ircurt 231 communicated with the radio interface portion

~subsScriber line interface 1, a nodem 232 connected to the 1
and a conquET“C%feuLL~‘2§§~\§§ shown in Fig. 3C Fur t her o j
conmuni cated with
line interface 1, a nodem

242 connect ed* tOc ”M”f”"ﬂz of ‘the subseriber - - 8-

,_as shown in Fig. 3D

portabl e 4 has a radio interface circuit 241
the radio |nan

circuit 241, and a faCS|n1Ié mechani sm~

-

. WHAT IS CLAIMED IS:

éa%lﬁiﬁig@;@@' |
re, ‘the

radio i nterface

1. . A cordless telephone system comprising:

a subscriber line interface wired to a

subscriber line; and

a cordless terminal connected

to said

5 subscriber line interface via a radio communication,

said subscriber interface including only

interface conversion means for performing conversion

between a wired éignal of said subscriber line and a

radio signal of said cordless terminal.

2. | A cordless telephone sfstam as set forth in

claim 1, wherein interface conversion means of said

subscriber line interface includes a network interface

portion . for establishing interface with a subscriber

5 network, a radio interface portion for radio interface

with said cordless terminal, and a control portion

performing call connecting operation.

3. A cordless telephone system as set forth in

claim 2, wherein said interface conversion means operates

with a standardized protocol.

4. A cordless telephone system as set forth in

claim 1, wherein said cordless terminal includes at least

a radio interface for- radio connection with said

subscriber line interface, and a telephone function circuit. |
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Her e, <respecti

portabl e tel ephone set 21, the automatic answering and recof Hﬂﬁ@ﬁ;kégﬁgﬁﬁ@
i

ve radio interface circuits 211, 221, 231 andr2z4tof

Zrete égt atcﬂgbl gonlmmmnﬂﬂﬂm nput er 23 and the portable facs

the interface
forth. Nanely,
to the standar
subscriber lin
interface circ
st andard adapt
interface 1.

cdrtridge or s

hereof so that they may be replaced wth
cirtuits taddpted for other radi o frequency, protocol and so

the interface circuits_ be replaced to those adapted
d of 'the radio interface portion 12 "provided in the

g,int erfacﬂz%frdzléé%st '2‘%1% &R&ats LRen GSPCELLY EdAd Oin

Uits 211

| so, I D nunbers (record nunber recorded in a ROM
a thth interface for radio connection with said

subscriber line interface and an automatic answering and
recording telephone set having an automatic answering and

recording mechanism.

6. A cordless telephone system as set forth in
claim 1, wherein said cordless terminal includes at least
a radio interface for rédio connection with said
subscriber line interface; a modem and a computer

circuit.

7. A cordless telephone system as set forth in

i
claim 1, wherein said cordless terminal includes at least
a radio_ interface for radio connection with said

subscriber line interface, a modem and a facsimile.

8 A cordless telephone system as set forth in
claim 1, wherein said wired signal at the side of said
subscriber line side and said radio signal at the side of
sald cordless terminal are both digital signals having a

common signal format.
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vni que to respective of terminals may be provided in the radio interface
circuits 211, 221, 231, 241. Accordingly, with thé cordl ess
t el ephone system when the cordless ternminal is the portable telephone
set, if call operation is perforned on_the portable telephone, a call

signal fromthe tel ephone function tilPcuit 212 is converted into the

radio signal by the radio interface circuit 211 and then transmtted

t hrough the antenna. The radio signal is received by the radio interface
portion 12 of the subscriber |ine

9

CORDLESS TELEPHONE SYSTEM.

ABSTRACT

A cordless telephone system includes a subscriber line interface (1) wired to a
subscriber line (100), and cordless terminal connected to the subscriber line interface (1) ‘}ia a
radio communication. The subScriber interface (1) includes only interface conversion means
for performing conversion between a wired signal of the subscriber line and a radio signal of
the cordless terminal (2) and means for call connection. In the cordless terminal (2), it is only
required to provide the radio interface circuit (211 - 241) which can communicate with the
radio interface portion (12) of the subscriber line interface (1), and a telephone function circuit
for enabling connection with the subscriber network. Therefore, the telephone system can be

~ established with employing an arbitrary terminal (21 - 24).

Fig. 1



interf ace and converted into the protocol of the call signal by the control
portion 13. Then, the call signal is transnmitted fromthe network
interface portion 11 to the subscriber network 101 through the subscri ber

| i ne 100. Then, a response signal froma renote tel ephone set is
transmtted through the subscriber network 101 to the network interface
portion 11. Then, the control portion ﬂﬁr processes the response signal and
the radio interface portion 12 transmit63it to the cordless ternminal in a
formof the radio signal. The radio signal is received by the antenna of
the portable tel ephone set 21 and converted into the electric signal in the
radio interface circuit 211. Thus, call connection is established in the

t el ephone function circuit 212. Subsequently, service is performed by
transm ssion and reception of the voice signals. At this time, in the
subscriber interface 1, direct ¢ jcagion is established between the
network interface portion 11 andiﬁﬁEzsbdio interface portion 12 via the
line 15. Sim|ar operation would Be perforned in the automatic
answering and recording telephone set 22, the portabl e personal conputer
23 and the personal facsimle 24. 9

N

1 | '/21

N -

101

J
100 /
SUBSCRIBER |

LINE
INTERFACE

I~
N

23

ﬁ\ l 24




Nane] y, by connection with the subscriber line interface 1 via radio
cohmuni cation as in the portable tel ephone set 21, call connection to the
renote term nal connected to the -subscriber network 101 can be possible.
Subsequently, talking and/or data conmmunication can be

10 perforned. In such system since the subscriber line interface 1
sinply have the interface function be22g§n the radi o comuni cation system
and the subscriber network, which converts a protocol for call connection
into the signal to be processed by the subscriber network 101 or the
cordless termnal set 2. Therefore, by providing . the radio interface
circuits 211, 221, 231, 241 corresponding to the subscriber line interface

1 and the

FIG. 2
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t el ephone function circuits 212, 222 or the nodem 232, 242, it becones
~possible to establish connection to the subscriber line interface 1 and
thus to the line to the subscriber network 101. Accordingly, by adapting
to the tastes of the user, the terminal can be purchased for establishing
arbitrary tel econmuni cati on systens. In other word, by noving the
t el ephone function circuit which has been prgurded in the master set
(subscriber line interface 1) to the cordles erminal set, it is only
required to convert the signal transmtted through the subscriber network
101 into the radio signal to transmt to the cordless term nal set.
Therefore, conpatibility of the master set and sl ave set can be achi eved.
Here, in the subscriber Iine interface 1, in order to avoid crosstalk with
the adjacent other subscriber interface portion, the radio frequency is
set at unique frequency. Accordingly, the radio interface circuit of
respective term nal should be set adapting to the radio frequency set
t he correspondi ng subscriger ne%}ﬁenface. Such 232tting of the radio
a AL

i
frequency may be sinpl yrpertorred—oy—prehart+y pfuvidiq? a plurality
of channels in the radip TEYe++aeerpertion afre—tire ic/(n erace

in

circuits, and RADIO TELEPHONE
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this case,

sefting channel of respective radio interface of respective termnals.

Lo

Heefef@renandien e slave terminal set from other maker
or the slave set of different master set is to be used,
it is inherent to have the master set to be combined
therewith.

On the other hand, in the recent yeérs, various
functipns, such as automatic answering and recording
function and so forth, are providéd for the master set.
When tﬁe master set is changed, it is inherent to changé
the slave terminal set. Also, when a portable computer
or facsimile machine is connected to the subscriber line,
these equipment should be directly and physically
connected to the subsériber line, or be physicaily
connected to the slave terminal set. Therefore, when a
cable for such connection is not accompanied, connection
of such equipment to the subscriber line becomes impossi-

ble.

Therefore, parts replacenent and special parts-is n rEr—at—at
- It should be noted that the present invent?REﬁﬁgjgg icSHEEW ot

only for the analog Iline but also for digital line: ]I p case of the

| SDN (Integrated Services Digital Network) |ihel o2 HFEBrigdygi
line may be enployed as the subscriber line, and a fipital radio t
can be required to be enployed for the cordl ess tern]nal—Set—2:
communi cation fromthe subscriber network][ 101 to the networ|k
interface 11 in the subscriber line interflace 1 is performed by a argital
transmtted on the basis of a signal processing protocol unique in

the ISDN. On t

ital

phone
I n



cdmuni cati on between the subscriber line interface
the subscriber line interface 1 and the cordless te
performed by a digital signal transmtted on the bas
processi ng protocol unique in the cordless term nal
adapting the signal format at the side_q{_the cordl es to
the signal format at the side of the subscriber linej 11,
equi val ent service to the case of analog circuit can pe achieved. As
set forth above, the present invention is constructed wWTh the subscri ber
line interface wired to the subscriber line interface wired to the
subscri ber line and one or nore cordless term nal set connected or

comuni cated with the subscriber line interface via radio comrunication.
The subscriber interface hadUWMMARKAE I INNENJIQNg net wor k/ radi o

I nterface conversion which converts a protocol for call connection into the
signal to be processed by the subscriber network 101 or the cordl ess
termnal set 2. Therefore, the call signal and speech signal transmtted
fromthe termnal set is converted into the radio signal by the radio

ubsor | bor 1 s AEnedses aEEiprktel iR Aol STl AP dlhlpedist e 1"

prior art.

, by

According to one aspect of the invention there is disclosed a cordless telephone
system comprising:

a subscriber line interface wired to a subscriber line; and

a cordless terminal connected to said subscriber line interface via a radio
communication,

said subscriber interface including onI)" an interface conversion means for performing
conversion between a wired signal of said subscriber line and a radio signal of said cordless
terminal,

said interface conversion means includes a network interface portion for establishing
interface with a subscriber network, a radio interface portion for radio interface with said
cordless terminal, and a control portion which converts a protocol for call connection into

the signal to be processed by said subscriber network or said cordless terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood more fully from the detailed description

given here below and



thFough the network interface of the subscriber line interface and the

subscriber line. Thus, connection between the terninallREPEAEGEMENTeSHEET

subscri ber network can be establi shed.

12 By this, the subscriber line intgrface is only eozh%g%?
interface function between radio and network which cornvgrt co
call connection into the signal to be processed by thgq dqubscriber petwo
101 or the cordless termpnal—set—2—0O1 the other hand,j the term nal set}i

required the radio interf e subscri ber Y--re—i .“.tcrfa;e +
i ndi vi duaCLAIMSini cati on am‘!@ ﬂﬁ (“ TH i ndi vi dual tel ephone function

circuit and so forth, to I"I'sh ‘€onnection with the subscriber Iine
interface and this to the subscriber network. Therefore, the user may

freely seh .e ct At cho?'dless telephone system comprising:

a subscriber line interface wired to a subscriber line; and

a cordless terminal connected to said subscriber line interface via a radio
communication, _

said subscriber interface including only an interface conversion means for performing
conversjon between a wired signal of said subscriber line and a radio signal of said cordless
terminal, | _ |

said interface conversion means inciudes a network interface portioh for establishing'

- interface with a subscriber network, a radio interface portion for radio interface with said

cordless terminal, and a control portion which converts a protocol for call connection into

the signal to be processed by said subscriber network or said cordless termir_lal. o

2. A cordless telephone system as set forth in claim 1, wherein said interface conversion

means operates with a standardized protocol.

3. A cordless telephone system as set forth in claim 1, wherein said cordless terminal
includes at least a radio interface for radio connection with said subscriber line interface,

and a telephone function circuit.



-213 - terninal set adapting to own-tasteto arbitraf

_ s
communi cation system Al so, generall f the te Rimma
achi eved Al so, as 3@“ ‘i\!‘ inal seg, §the portable

" tel ephone set, the automatic fecordingjt ¢l HEFES $87, {h
portabl e personal conputer and portabl e facsimle angl $0 forth can b sed
for further inproving freedomin select&%ﬁ equi pnment § 1 t he
t el ephone system Furt hernor é &n both of jt he wired si gnal At

the side of the subscriher lipe andtfe tadio S/oN4l 8L set forth in

claim 1, wherein said cordless terminal includes at least

a radio interface for radio connection with said
subscriber line interface and an automatic answering and
recording telebhone set having an automatic answering and

recording mechanism.

5. A cordless telephone system as set forth in
claim 1, wherein'said cordless terminal includes at least
a radio interface for rédio connection with said
subscriber line interface, a modem .and. 5 computer
circuit.

! .

6. A cordless telephone system as set forth in
claim 1, wherein said cordless terminal includes at least
a radio interface for radio connection "with said

subscriber line interface, a modem and a facsimile.

7. A cordless telephone system as set forth in
claim 1, wherein said wired signal at the side of said
subscriber line-side_and said radio signal at the side of
said cordless terminal are both digital signals having a

common signal format.



theiside of the cordless ternmnal set are a digital O 1N G A AV on
signal format, the systemaccording to the present i %@Mﬁm&ﬁﬂam e
-for a digital signal circuit. - Al t hough the | nvention has jpegen
illustrated and described with respect to exenplary enpod AQG 1BEr eof},

It should be understood by those skilled in the art thatf the foregoijg and
various other changes, om ssions and additions may be¢ meade—ttrerermand
thereto, without departing fromthe spi6it and scop¢ of the present

invention. Therefore, the present invention should not be understood as

limted to the_specific enbodi ment set _out above but tq include all
possi bl e cRissaceehirehite 2 sebssriber ding o0 whigh; 1 gompegtegpto @n dRereBetand

equiva- | 2041175 Bne br' Mofe oditts fefminAP sdtS FnirCard Fendially ' et by the
reference numeral 2. In the shown embodiment, a portable telephone set 21, a telephone
set 22 with an automatic answering and recording function, a portable personal
computer 23, and a portable facsimile machine 24 are provided as the cordless terminal
sets.

Fig. 2 is a block diagram showing the construction of the subscriber line
interface 1. The subscriber line interface 1 includes a network interface portion 11 for
establishing an interface with a subscriber network connected to the subscriber line, a
radio interface portion 12 for converting a signal on a line 15, which is matched with the
subscriber network 101 by the network interface 11, into a radio frequency signal for
establishing interface with the cordless terminal sets, and a control portion for controlling
the network interface portion 11 and the radio interface portion 12. In the radio
interface portion 12, an antenna 14 is provided for radio communication.

The network interface portion 11 and the radio interface portion 12 are directly and
physically connected via a line 15 for service and data transmission for directly
transmitting and receiving signals therebetween. Also, the network interface portion 11

and the radio



appended cl ai ns.
CLAI MVE: 1. A cordl ess telephone system conpri si EthACENﬁ%EhSHEET)er
line interface wired to a subscriber line; and cordtEss t erm nal
connected to said subscriber line interface via ar d|o QUABEREH | ON
sai d subscriber interface including only an interfage jconversion negang for
perform ng conversion between a wred signal of sai uhsc-ber—++me gnd a
radi o signal of said cordless termnal, said ijnterface conversign

means includes a network interface portion for estabr+ouing rmterface with

ai d cor gL AR Sopfbrfhid b FobSE oF M A sieBh BEUE obRHS peHEBR L " o1
cal | connegi,orid Tl {36110 Rheh ol B0 RS SEMaRY Hibefhod 566 OAY 0T K

or said cordliess term
subscriber network 101 through the subscriber line 100.

Then, a response signal from a remote telephone set is transmitted fhrough the
subscriber network 101 to the network interface portion 11. Then, the control portion 13
processes the response signal and the radio interface portion 12 transmits it to the

" cordless terminal in a form of the radio signal. The radio signal is received by the
antenna of the portable telephone set 21 and converted into the electric signal in the radio
interface circuit 211. Thus, call connection is established in the telephone function
circuit 212. Subsequently, service is performed by transmission and reception of the
voice signals. At this time, in the subscriber interface 1, direct communication is
established between the network interface portion 11 and the radio interface portion 12
via the line 15. |

Similar operation would be performed in the automatic answering and recording
telephone set 22, the portable personal computer 23 and the personal facsimile 24.
Namely, by connection with the subscriber line interface 1 via radio communication as in
the portable telephone set 21, call connection to the remote terminal connected to the
subscriber network 101 can be possible.  Subsequently, talking and/or data

communication can be



2.. A-cordl ess tel ephone systemas set forth in claiml1, V\,herel n sai d

I nterface conversion nmeans operates with a standardlz- 1 ot A
cordl ess tel ephone systemas set forth in claiml1, w . W d
termnal includes at least a radio interface for rad connectlon wi § ht sai d
subscriber line interface, and a tel ephone function gi s D 4 AUER BT

- 15 - 4. A cordl ess tel ephone 1ystem as set frt in clam
wherein said cordless term nal includes | east a rade—mtertace

radi o connection with said

answeri ng
recordi ng

subscri ber I|ne i nterfac ?and an aut onmt |
an cording tel ephone set having an automatTtc answering and
Feformiicn

In such system, since the subscriber line interface 1 simply have the interface
function between the radio communication system and the subscriber network, which
converts a protocol for call connection into the signal to be processed by the subscriber
network 101 or the cordless terminal set 2. Therefore, by providing the radio interface
circuits 211, 221, 231, 241 corresponding to the subscriber line interface 1 and the
telephone function circuits 212, 222 or the modem 232, 242, it becomes possible to
establish connection to the subscriber line interface 1 and thus to the line to the
subscriber network 101. Accordingly, by adapting to the tastes of the user, the terminal
can be purchased for establishing arbitrary telecommunication systems.

In other word, by moving the telephone function circuit which has been provided
in the master set (subscriber line interface 1) to the cordless terminal set, it is only
required to convert the signal transmitted through the subscriber network 101 into the
radio signal to transmit to the cordless terminal set. Therefore, compatibility of the
master set and slave set can be achieved.

Here, in the subscriber line interface 1, in order to avoid crosstalk with the
adjacent other subscriber interface portion, the radio frequency is set at unique
frequency. Accordingly, the radio interface circuit of réspective terminal should be set
adapting to the radio frequency set in the corresponding subscriber line interface. Such
setting of the radio frequency may be simply performed by preliminarily providing a
plurality of channels in the radio interface portion and the radio interface circuits, and by
setting channel of respective radio interface of respective terminals. Therefore, parts

replacement and special parts is not required at all.



5.

cordl ess
with said
circuit.
wherein s
radi o con
facsimle
1, wherei
sai d radi

A cordl ess tel ephone systemas set forth iny; gt wher o
termnal includes at least a radio interfacd ' M&
subscriber |line interface, a nodem a a conputer
6. A cordl ess tel ephone system as skt f rf AUGIT! gi
aid cordless terminal includes at least ar o interface f
nection wth said subscriber lLine interfacej
: 7. A cordl ess tel ephone system as} set forth in cl

n said wired signal at the side of said subScriber line side
0 si gPghovdd bk @8t ffe present invention is applicable not only for the analog

line but also for digital line. In case of the digital line, ISDN (Integrated Services
Digital Network) line or other digital line may be employed as the subscriber line, and a
digital radio telephone can be required to be employed for the cordless terminal set 2.

In this case, communication from the subscriber network 101 to the network

interface 11 in the subscriber line interface 1 is performed by a digital signal transmitted

on the basis of a signal processing protocol unique in the ISDN. On the other hand, the

communication between the subscriber line interface portion 11 included in the
subscriber line interface 1 and the cordless terminal set 2 is performedl by a digital signal
transmitted on the bases of a signal processing protocol unique in the cordless terminal
set 2. Accordingly, by adapting the signal format at the side of the cordless terminal
set2 to the signal format at the side of the subscriber line interface portion 11,
equivalent service to the case of analog circuit can be achieved.

As set forth above, the present invention is constructed with the subscriber line
interface wired to the subscriber line interface wired to the subscriber line and one or
more cordless terminal set connected or communicated with the subscriber line interface
via radio communication. The subscriber interface has only means for performing
network/radio interface conversion which converts a protocol for call connection into the
signal to be processed by the subscriber network 101 or the cordless terminal set 2.
Therefore, the call signal and speech signal transmitted from the terminal set is converted
into the radio signal by the radio interface. The radio signal is then received by the radio
interface of the subscriber line interface and transmitted to the subscriber network
through the network interface of the subscriber line interface and the subscriber line.

Thus, connection between the terminal set and the subscriber network can be established.

and



sai-d:cordl ess termnal are both dirgital signals havi ~,@ﬁ DRI {
for mat . 5 mh."f’_ M

2 1AUG 97
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By this, the subscriber line interface is only required the interface function between
radio and network which converts a protocol for call connection into the signal to be
processed by the subscriber network 101 or the cordless terminal set 2. On the other
hand, the terminal set is required the radio interface adapted to the subscriber line
interface and individual communication function such as individual telephone function
circuit and so forth, to establish connection with the suﬁscriber line interface and this to

the subscriber network. Therefore, the user may freely select the



