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"Appararus and Method for Message Recording and Receipt-of-Message
Notification to Cordless Station Operating as Cellular Telephone™
" BACKGROUND OF THE INVENTION
Field of the Invensi
The present invention relarcs generally o cordless telephone
systems, and mote particularly to a cordless telephone system wherein the
cordless sravion operates in a local mode in which it communicates via the
. main station with a public switched telephone nerwork and in a global
mode in which it establishes communication with a cellular mobile
telephone network
Description of the Related A
Known cordless telephone systems include 2 main statioa and one
or more cordless stations where the cordless station can access the public
switched telephone network via the base unit or main station. Ina
recently developed cordless telephone system, each cordless station is
provided with a global mode switch. When this switch is not operated,
the cordless station operates in a local mode in which it esrablishes an
intercom channel to che base uait to communicate with the public
swirched relephone network. When this switch is operated, the cordless
station aperates in 2 global mode in which it establishes 2 radio link to 2
nearby cell-site station of a cellular mobile telephone nerwork. For the
cordless starion ta operare in the global mode, a relephone number of the
cellular mobile telephone nerwork is assigned. The cordless telephone
system is fusther provided with a relephone answering unit to record a
voice message of a caller if the cordless scation is operating outside of the
local area in the global mode. h
However, if an urgent message is mccived.'itisﬁknlytobclcﬁ:
unnoticed for an extended period of time. If this situation is o be
avoided, cordless station users must make &equent calls from a remote
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Field of the Invention The present invention relates

generally to cordl ess tel ephone systens, and nore particularly to a
cordl ess tel ephone system wherein the cordl ess station operates in
a local node in which it conmunicates via the- main station wth a
public swi tched tel ephone network and in a gl obal node in which it
est abl i shes communication with a cellular nobile t el ephone net wor k.
Description of the Related Art -2- Known cordl ess tel ephone
systens include a nmain station and one or nore cordl ess stations
where the copghfss of gl RReGIB HneRig: lédbrdidhithe telephone answering

unit. '

SUMMARY OF THE INVENTION

It is therefore an object of the presear invention to provide an
apparatus and method for recording a mastage and norification of receipt
" of the message to a cordless.station when operating as a cellular telephone,
According to a broader as aspect, the present invention pravides an
apparatus which compriscs a cordless station operable in a local mode
when the cardless station Is in a local area and in 2 global mode when the
cordless station is outside of the local area, the cordless station being
" assigned a cellular telephone number of a cellular mobile telephone
nerwork for establishing a connection with the cellular mobile relephone
network when the cordless station is operating in the global mede. A
memory is provided for storing the cellular telephone number. The
apparatus includes a telephone answering unit for recording a message ina
recording mode and reproducing the recorded message in a playback
mode. A controller is connected to a public switched telephone network
for receiving an incoming call therefrom. - The controller forwards the call
" to the cordless station when the cordless station is operating in the local
mode, and operates the telephone answering unir to record a message of a
call if the call is received during the period the relephone answering unic is
set in the recording mode, and originates a call to the public swirched
telephone network using the cellular telephone number stored in the
memory to establish 2 connection through the networks to the cordless
station operating in the global mode. A prerecorded announcement is
then sent to the cordless station operating in the global mode via the
established connection indicating that 2 message has been recorded in the
telephone answering unit,
In 2 preferred embodiment, the controller operates the telephone
anmwcnngxuntua:hep&qdumknnod:tnJ:ymoduce:hcrmxndcdlncﬂmgp
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switched tel ephone network via the base unit or main station. In a

recently devel oped cordl ess tel ephone system each cordless station is
provided with a gl obal nbode switch. Wien this switch is not operated,

the cordl ess station operates in a local node in which it establishes an

I ntercom channel to the base unit to communicate with the public

swi tched tel ephone network. Wen thisw;¥ﬁtch I s operated, the cordl ess
station operates in a global node in Th it establishes a radio link to a
nearby cell-site statlon of a cellular nobile tel ephone network. For the

cordl ess st aghdpdrdnd n%%elmrmg%rauggﬁgghwtﬁgnber of the
cellular nobile: telep1one mnrk s a S|gned The cordl ess tel ephone
- established coanecrio the prerccorded announcement is
transmitted.

Accordmgtoaﬁmhcnspcu tthrcscntmvcnuonprovxdua
method for operating a cordless telephone system, wherein the system has
a cordless station operable in a local mode when the cordless sation is in a
local area and in a global mode when the cordless station is outside of the
local ares, the cordless station being assigned a cellular telephone number
of a cellular mobile telephone network for establishing 2 connection with
the cellular mobile telephone network when the cordless station is
operating in the global mode, and a relephone answeting unit for
recording a message in a recording mode and reproducing the recarded
message in a playback mode. According to the method, the cellular
telephone number of the cordless station is stored in a memory, and the
telephone answering unit is set in the recording mode when the cordless
station is operaring in the global mode, recciving an incoming call from a
public swirched relephone network, opesating the telephone answersing
unit to record a message of the incoming call, originaring a call to the
public switched relephone network using the cellular elephone number
stored in the memoty to establish a connection through the nerworks 1o
the cordless station operating in the global mode, and transmitting a
prerecorded announcement to the cordless starion via the established
connection indicaring thar a message has been recorded in the telephone
answeting unit. ‘The method preferably comprises the step of operating
the telephore answering ugit in the playback mode to reproduce the
recorded message and wransmitting the reproduced message to the
cordless station via the established connection after the prerecorded
announcement is transmitted.
BRIEF DESCRIPTION OF THE DRAWINGS
Thepnnmntuumnunnvﬁﬂbcdcﬂmdndxnfhnimrdmmdeﬂh
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systemis further provided with a tel ephone answering unit to record a
voi ce nessage of a caller if the cordless station is operating outside of

the | ocal area in the gl obal node. However, if an
urgent nessage is received, it is likely to be left unnoti ced for
an extended period of tinme. If this situation is to be avoi ded,
cordl ess station users nust nmake frequent calls froma renote

-4~

reference to the accompanying drawings, in which:

Fig. 1isaschennuk:ﬁkmk;ﬁqymunofatxudhssndcphnncaw&uun
' of the present invention, illuswaring a cordless sation operaring in a
cellular network mode and a cellular network mode;

Fig. 2 is a block diagram of 2 main starion incorporating
embodiments of the present invention;

Fig, 3 is a block diagram of a cordless starion of the present
invention;

Fig. 4 is a flowchart illustrating a programmed operation
performed by a base unit according to @ first embodiment of the present

 invention;

Fig. 5 is a flowchart illustrating a programmed operation
performed by a main starion according to a second embodiment of the
present invention; and

. _ Fig. 6 is a flowcharr flustraring a programmed operarion
| ~ performed by the main station according 10 a third embodiment of the
present invention. | |
DETAILED DESCRIPTION
As illustrated in Fig. 1, 4 cordless telephone system of the present
invention includes a base unit 1 and a cordless station 2. Cordless sration
2 is normally located in 2 local ares, or home 3 with the base unit and is
. operable in local mods to interact via the base unit and via 2 relephone line
~ (subscriber loop) 4 with a swirching office 5 of a public switched
telephone netwotk 6. Cordless station 2 can be moved outside of the
local area and is operable in global mode as 2 personal cellular telephane
to interact with a cell-site base station 7 of'a cellular mobile telephone
network 8, such as the Japancse PHS (Personal Handy-phone System)
- system. For the cordless station to operare in the global mode, it is
assigned a telephone number of the cellular network 8.
In Fig. 2, the base unitincludesaconuollu 10 and 2 line inrerface
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| ocation to gain access to a nmessage recorded in the tel ephone answering
unit. SUMVARY OF THE | NVENTI ON It is therefore an
obj ect of the present invention to provide an apparatus and nethod for
recording a nessage and notification of receipt

-5-

11 by way of which the conrroller 10 is connecred ro the subscriber loop
4. To the controller is connected a radio section 12 which establishes o
radio chanael 1o the cordless station through antenna 13. Basc unit 1
additionally includes a telephone answeting unir 14, an alert tone counter
15, a memory 16 and a tone ringer 17, all of which are connected to
controller 1.

Telophone answering unit 14 is of a conventional design which,
when ser 1o recording mode, produces a prerecorded announcement on
receiving a call, indicating the absence of the cordless seation user, and
then records a message of a caller, and when set to playback mode,
produces a prerecorded announcement indicating the presence or absence
-of a recorded message and then reproduces a recorded message if present.
Alest tone counter 15 is operated when the relephone answering unir 14 is
sct in the recording mode to count the number of alerr tones (hence, ting-
back tones to the caller) and produces an ourput when the alert tone is
repear.ed a predetermined number of times. The output of counter 15 is
used by the controller to statt operaring the telephone answering unic in
the recording mode. _ |

In the memory 16 is stored the relephone number of the cellular
 mobile network 8 assigned to the cordless station 2 when opcrating in the
giobal mode. As will be described, the controller 10 uses the stored
telephone number to iniriate 2 call to the PSTN o establish a connection
through the PSTN and CMTN networks 6 and 8 to the cordless station
operaring in the global mode tomfotmofltsuscroftheprcscnce ofa
recorded message.

As an option, base unit 1 is mod;ﬁedmtoaﬁrmwhmhmnbe
used as a master telephone. In this case, the master relephone is 2 main
station which controls the cordless station in a master-slave relationship,
and addirionally includes a keypad 18, funcrion keys arrangement 19
induding answer-mode  key and holdlfomard kzy and so forth, and a
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of the nessage to a cordless station when operating as a cellular

t'el ephone. According to a broader as aspect, the present invention
provides an apparatus which conprises a cordless station operable in a

| ocal npde when the cordless station is in a local area and in a gl obal
node when the cordless station is outside of the |ocal area, the cordless
station being assigned a cellular tel ephone nunber of a cellular nobile

t el ephone network for establishing a cgrnection with the cel lular nobile

t el ephone network when the cordless station is operating in the gl obal
node. A nenDry |s rovg&@% f,or storlng the cel lul ar tel ephone nunber. The
appar at us i smerlng unit for recording a nessage in a

~ In Fig. 3, cordless station 2 has 2 controller 21 1o which speech

. circuit 22, radio section 23, keypad 25, function keys 26, tone ringer 27
and a global mode switch 28. Radio section 23 establishes a radio channel
with the main station 1 through antenna 24. When the cordless station is
outside of the local area 3, the global mode switch 28 is operated to set
the cordless starion in the global mode.

_ The operation of the base unit 1 is illustrated in the flowchart of
Fig. 4 when the telephone answering unit 14 is set in the recording mode
by operating the answer-mode key at the base unit or cordless station and
the cordless station is set in the global mode by operating its global mode

- switch 28 when it is taken outside of the local arca. Program execution of
the basc unit 1 srares with decision block 30 that determines whether there
is an incoming call from the PSTN 6. If a call is reccived from the
PSTN, flow proceeds 1o block 31 where the base unic determines whether

. the system is ser in an auromatic answer mode. If the tclephone
answering unit 14 is already ser in the recording mode, the decision at

~ block 31 is affirmarive and flow proceeds from block 31 to block 32 o
produce alest tones and start operaring the alerr tone counter 17. Exic
then is to decision block 33 where the base unit checks to see if the alert
tone counter 33 has counred a predetermined number of alert tones and
produced its output. As long as the decision at block 33 is negative, flow
proceeds to block 34 to determine whether the cordless station goes off
book. If the angwering unit 14 is inadvertentdy set in the recording mode,
the uscr will be alerted by the alert tone and answer the call, so that an
off-hook condition is detecred at block 34 and the alert tone is stopped
(block 47). The speech circuit 22 of the cordless stavion is then connected
via a radio channel 1o the telephone line 4 (block 48), At the end of the

 call, an on-hook condition is detecred ar block 49. |

Ifdmeqnum:kxuninthetmmnudcanmmulnod&lhedqﬁdonat
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recordi ng node and reproducing the recorded nessage in a playback node. A
controller is connected to a public switched tel ephone network for
receiving an inconmng call therefrom The controller forwards the call to
the cordl ess station when the cordless station is operating in the | ocal
node, and operates the tel ephone answering unit to record a nessage of a
call if the call is received during the period the tel ephone answering unit
is set in the recording node, and originates a call to the public sw tched
t el ephone network using the cellular t-dl-ephone nunber stored in the nenory
to establish a connection through the networks to the cordl ess station

operating I npjag 4 RNRipatiie Sid Aok rosseds fotn DA ST &'BIlck' £5 where
| thebaseunitacuvatesalltox;ermgersmaler:dzeuseroftheauivdofa
call. If the cordless station goes off hook, the off-hook condirion is
detecred ar block 46 and flow proceeds to block 47.
| On the other hand, with the system being set in the answering
mode, the decision at block 34 is normally negative, and the alert tone
counrer 15 produces an ourput signal. As a resulr, flow proceeds from
block 33 o block 35 to stop the alert tone. The incoming call is answered
by closing subseriber loop 4 at biack 36. This is done by connecting the
answesing unit 14 to the relephone line 4 and activating the answering unir
14 in the recording mode, Thus, a prececorded announcement is sent 1o
_ the telephone line 1o urge the caller ar the distant end of the line 1o leave a
message following a beep tone and a caller’s message is recorded. When
the message is recorded (block 37), flow proceeds to block 38 to open the
subscriber loop 4 to clear the connection in the PSTN.
With the connection with the caller of the message being cleared,
~ flow proceeds from block 38 to receipt-of-message notification and
message forwarding routine 50. Rourine 50 begins with block 39 where
the base ugit forms a do-loop by closing the subsceiber loop 4 to receive
dial tone from the swirching office 5. At block 40, base unit 1 reads the
stored cellular telephone number from memory 16 and sends it to the
PSTN to establish a connection through PSTN 6 and CMTN 8 to the
" cordless station operating in the global mode. Therefore, the global-
mode cordless station is alerted. If it goes off hook (block 41), flow
proceeds to block 42 where the basc unir giveé a prerecorded
announcement notifying the cordless station user of the presence of 2
. recorded message. Preferably, flow proceeds to block 43 whete the base
unit operates the answering unir 14 in playback mode to reproduce che
. recorded message and sends it to the cordless staxion over the established
connection. At the end of transmistion of the caller's recorded message,

i
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then sent to the cordless station operating in the global node via the

est abl i shed connection indicating that a nessage has been recorded in the

t el ephone answering unit. In a preferred embodi ment, the controller
operates the tel ephone answering unit in the playback node to reproduce the
recorded nessage

flow proceeds to block 44 w open the subscriber loop 4 to clear the
‘connection to the cordless station
Fig. 5 illustrates a2 programmed sequence of operations to be

~ pexformed by the base unit when it is used as a main sation (which is
provided with the optional elements of Fig. 2) in 2 master-slave
relationship with the cordless station and the answering unir 14 can be set
individually in the recoxding mode by the main and cordless statiops. If
the answering unit 14 is set in the recording mode by the cordless starion,
for example; it is only the message of the call destined o it can be

" recorded and it is only the cordless station that can access the recorded
message. In Fig, 5, call forwarding from the main station to the cordless
station is manually performed. Program execution starts with block 55 to
detect an incoming call from PSTN 6. When a call is received, all tone
ringers are activared (block 56). If the main station goes off hook (block

* 57), the subscriber loop is closed by connecting to it the speech circuit of
the main station (block 58. If the call is destined to the cordless station 2,
the hold/forward key ar the main starion is operared to keep the calling
party in a line-hold condirion (block 59). If this is the case, flow proceeds
from block 59 to block 60 to checl ro see if the cordless sration has been
st in an auromaric answering mode. If the call is destined to the main
station, the hold/forward key is not operared (block 59) and flow
proceeds from block 59 to block 71 to determine when it goes on hook

* and flow procesds 1o the end of the program,

I the cordless station is determined 10 be set in the answering
mode (block 60), flow proceeds to black 61 -where the main station
produces an alert vone and stasts the alert tone counter 15. Flow proceeds -
to block 62 to check for an output of the alert tone counter. If there is | |

" none, ﬂowprocaedsto block 63 to checkﬁuano&'hookcondmon of the
cordless station.

If the cardless scation is inadvertently set in automatic answef
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and transmts the reproduced nessage to the cordl ess station via the
establ i shed connection after the prerecorded announcenent is transmtted.
According to a further aspect, the present invention provides a nethod for
operating a cordl ess tel ephone system wherein the systemhas a cordl ess
station operable in a |ocal node when the cordless stationis in a

-9.

mode, the user will be alerted and an off hook condition will occur (block
63) and the alert tone is stopped (block 69). The incoming call will be
forwarded from the main station to the cordless station (black 70), and
flow proceeds to block 71. If the cordless station is not set in the
automatic answer mode (block 60), the tone ringer of the cordless sration

. i5 operared (block 72) and if the cordless station goes off hook (block 73),
flow procecds o block 69. -

Since the cordless station is assumed to be ser in the auromatic
answering mode, the alerr rone counter 15 produces an outpur and flow
praceeds from block 62 to block 64 to stop the alert tone. Answering unit

. 14 is then operated (block 65) and when the caller’s message is rcorded
(block 66), flow proceeds to block 67 to open the subscriber loop 4 to
clear the connection. Flow proceeds to receipe-of-message notification
andmcssageforwardmgrounne&mthcmmmnerasuperﬁmnd
by routine 50 of Fig. 4 .!

Fig. 6 lllustmes 2 modified mode of the programmed sequence
petformed by the main seation, where the main station discriminares
individual calls and automatically forwards them to appropriace
destination stations. Program execurion starts with block 80 to detecr an
incoming call from PSTN 6. When a call is received, the controller 10
forms a d;:—loop on the relephone line and sends an announcement thac
the called party is being alerted (block 81). During the time the
announcement is being given, the caller sends specified digits, which are
decoded by the main station and the destination station is identified
(block 82). If the cordless station s identified as the destination, flow
ptocceds from black 82 to block 83 o derermine whether the cordless
station is set in auromatic answer mode. If this is the case, alerr tone is
produced and alere rone counter 15 is started 1o count the alert tone
(block 84). When the predetermined number of alert tones is counted
(block 85) before the occurrence of an oﬂ'—hook oondidon (block 86). the

This Sheet Has Been Replacec

NG




| ocal area and in a gl obal node when the cordless station is outside of the
| ocal area, the cordless station being assigned a cellular telephone nunber
of a cellular nobile tel ephone network for establishing a connection with
the cellular nobile tel ephone network when the cordless station is
operating in the global npde, and a telephone answering unit for recording
a nessage in a recording node and reproducing the recorded nessage in a-

pl ayback node. According to the method, ,4he cellular telephone nunber of
the cordless station is stored in a nen6 y, and the tel ephone answering
unit is set in the recording node when the cordless station is operating in

the global noglerr topeds sopped (blocle 87) aed thd Answeeldunic 14 is operated

(block 88) to record the caller's message (block 89), which is followed by
the opening of the subscriber loop 4 (block 90).

As in the previous embodiments, receipt-of-message notification
and message forwarding routine 91 is performed following the execution
of block 90.

If the cordless station is not ser in the answeting mode, flow
proceeds from block 83 to block 92 to operate the cordless ronc ringer 27.
If the cordless station goes off haok (block 93), the alert tone is stopped
(block 94) and the cordless station speech circuit 22 is connected to the

- telephone line 4 (block 95) ro allow conversation to begin. Flow proceeds
to hlock 96 to derect the end of the conversation. If the main station is
idenrified as rhe destination (block 82), flow procesds to block 97 10
aperare the main station tone ringer 17. If the main stacion goes off hook
(block 98), the alerr rone is stopped (block 99) and the main swarion '
speech circuit 20 is connected 1o the relephone line 4 (block 100) to allow
conversaton to begin. Flow proceeds to block 96 ro detect the end of the
-- conversation.
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publ'ic sw tched tel ephone network, operating the tel ephone answering unit
to record a nmessage of the incomng call, originating a call to the public
swi t ched tel ephone network using the cel I ul ar t el ephone_nunber _stored in
the menory to establish a connection through the netmorks to the cordi ess

station operating in the global node, ‘and transmitti fgs 'aced
announcenent to the cordless station via the establi sh
i ndicating that a nessage has been recoF] ed in the tel

e

unit. The nethod preferably conprises t step of operating the tel ephone
answering unit in the playback node to reproduce the recorded nessage and
transnitti ng Wihatrigplimed é&i message to the

1. .Aﬁappmnnucnnqnhhu;
| a cordless station opexable in a local mode when the cordless

station is in 2 local area and in a global mode when the cordless seation is
outside of the local axea, the cordless station being assigned a cellular
telephone number of a cellular mobile relephone nerwork for establishing
a connection with the cellular mobile telephone network when the cordless
starion is operating in the global mode;

a memory for storing the cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the rccorded message in a playback mode;

" means for setring the velephone answering unit in the recording

mode; and

a conrroller connected ro a public switched telephone nerwork for
receiving an incoming call therefrom, forwarding the call to the cordless
station when the cordless station is operating in the local mode, operating
the elephone answering unit to record a message of a call if che call is
received during the petiod the telephone answering unit is sec in the
recording mode, originating a call ro the public switched telephone
nerwork using the cellular relephone number svored in the memory to

. establish a connection through said nctworks ro the cordless scation

operating in the global mode, and transmirting a prerecorded
announcement to the cordless station via the established connecrion
indicaring that 2 message has been recorded.in said telephone answering

2. An apparatus as claimed in daim 1, wherein said controller
includes means for operating the telephone answesing unit in the playback
mode to reproduce the recorded message and transmiting the

OO A1
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cordl ess station via the established connection after the prerecor ded
announcenent is transmtted. BRI EF DESCRHPTHONOF” “THE DRAW NGS
The present invention will be described in further, detailWekéh Replaced

™

reproduced message to the cordless station via the csmbhshed connection
after transmission of said prerecorded announcement.

-12-

3. An apparatus comprising:

a main station having 2 hold/forward key arranged to be manually
operated when a call is received;

a¢xndh=smmuoncqudﬂ:unalocﬂxnodcvﬂuu:dhecnnﬂnu
station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless starion being assigned a cellular
telephone aumber of a cellular mobile telephone nerwork for establishing
a connecrion with the ceflular mobile telephone nerwork when the cordless
station is operating in the global mode;

a memory for storing said cellular telephone numbes;

a telephone answering unit for recording a message in a recording
modc and reproducing the recorded message in a playback mode;

- means for setring the telephone answering uxit in the recording

mode; and |

a controller connecred o 2 public switched relephone network for
receiving an incoming call therefrom, forwarding the call from said main
stacion to said cordless station when said hold/forward key is operated
and said cordless starion is operaring in the local mode, operating the
telephone answezing unit to record a message of a call if the call is
received during rhe period the telephone answering unit is ser in the
recording mode, otiginating a call to the public switched telephone
ncUWodsuﬁngtheodhdaru&qﬁmnenunﬂﬁ:s«uedintbcnmunoqyuo

- establish a connection through said nerworks to the cordless station
. operating in the global mode, and transmirring a prerecorded

announcement to the cordless station via the established connection
indicaring thar a message has been recorded in said telephone answering
unit.

AR



reference to the acconpanyi ng draw ngs, in which: Fig. 1is a
schematic bl ock diagram of a cordl ess tel ephone systemof the present
invention, illustrating a cordl ess station operati ngisEreetGflslBsbrRepadedor K

node and a cel |l ul ar network node; ' Fig. 2is a f a
mai n station incorporating enbodi nents of the present ﬁE !

Fig. 3 is a block diagramof a cordless station of the

-13 -

4. An apparatus as dlaimed in claim 2, wherein said controller
includes means for operating the telephone answering uait in the playback
- mode to reproduce the recorded message a0d transmirring the
reproduced message to the cordless starion via the established connection
after rransmission of said prerecorded announcement.

5. An apparacus comprising:'

a main station;

a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile velephone network for establishing
a connection with the cellular mobile relephone network when the cordless
station is operating in the global mode; |

a memory for storing said cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the recorded message in 2 playback mode;

means for serting the celephone answering unit in the recording

a controller connected to a public switched telephone nerwork for
receiving an incoming call therefrom, producing an announcement upon
seceipt of the incoming call and identifying one of said main station and
said cordless station as 2 destinacion depending on digits received during
the period said announcement is produced,- forwarding the call to said
cordless stadion when said cordless station is idenrified as che destination
and said cordless station is operating in the local mode, operaring the
telephone answering unit to record a message of a call if the call is
received during the period the telephone answering unic is set in the
recording mode and if the cordless station is identified as said
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i nvention; Fig. 4is a flowhart illustrating a programed
operation perforned. by a.base.unit according to a first enbodi nent of the

present invention; Fi lg 5is a flowhart illustrating a progranmed
oper at i -on, per Trig Phegt elagedyt i on according to a second enbodi nent of
t he present inv tt L ‘Fig. 6 is a flowhart illustrating a
programed oper r by the main station according to a third

enbodi ment of the present invention. “4-
destination, originaring a call to the public switched telephone network
using the cellular telephone number stored in the memory to establish a
connecrion through said networks to the cordless station operating in the
global mode, and transmitring a prerecorded announcement to the
cordless station via the established connection indicating that 2 message

has been recorded in said telepbone answering unit.

6. An apparatus as claimed in claim'5, wherein said controller
includes means for operating the telephone answering unir in the playback
mode to reproduce the recorded message and transmitting the
reproduced message to the cordless station via the established connection
after transmission of said prerecorded announcement. |

7. A method for operaring a cordless telephone system
comprising a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
dutside of the local atea, said cordless srarion being assigned a cellular
relephone number of 2 cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode, and a relephone answering unit for
recording 2 message in a recording mode and reproducing the recorded
message in 4 playback mode, the method comprising the steps ofs

svoring said cellular telephone number in 2 memory;
| serting the telephone answering unic in the recording mode when
the cordless station is operating in the global mode; '

receiving an incoming call from a public swirched telephone

' network;

operaring the tclephone answering unit to record a message of said
incoming call; | |

originating a call to the public switched tclephone network using

* c L M S *




DETAI LED DESCRI PTI ON As illustrated in Fig. 1, a cordless tel ephone
system of the présentinvention includes a base unit 1 and a cordl ess
stati.on 2. 1hRrape&IfasHedh Reflackdi S nornal ly located in a local area, or hone

3 with the ba operable in local node to interact via the base
unit and via glllgum w!gllmne (subscriber loop) 4 with a swtching office 5
of a public s one network 6. Cordless station 2 can be noved
outside of the local area and is operabl in gl obal node as a personal
cellular telephone to interact with a ce [-site base station 7 of a
cellular nobile tel ephone network 8, such as the Japanese PHS (Personal

Handy- phone Sghe eeljular telephone number stored in the memory to establish a
connection through said networks to the cordless station operating in the
global made; and

transmirring a prerecorded announcement to the cordless station
via the established connecrion indicaring char 2 message has been recorded
in said celephone answering unir. -

8. A merhod as claimed in claim 7, further comprising the step
of operating the telephone answering unit in the playback mode to
reptoduce the recorded message and transmireing the reproduced
message to the cordless station via the established connecrion after said
prerecorded announcement is tra.nsmttted

9. A merthod for operating a cordless telephone system
comprising 2 main spation having a hold/forward key arranged 10 be
manually operated when a call is received, a cordless station o ¢ina
local mode when the cordless station is in a local area and in a global
mode when the cordless station is outside of the local area, said cordless
station being assigned a cellular telephone number of a cellular mobile
welephone network for establishing 2 connection with the cellular mobile
telephone network when the cordless station is operaring in the global
mode, and a relephone answering unir for recording a message in‘a
recording mode and reproducing the recorded message in a playback
mode, the method comprising the steps of:

storing said cellular relephone awnber in a memory;

setring the celephone answering unix in the recording mode;

receiving an incoming call from a public switched relephone
network;

‘apetating the telephone answering unir 1o record a message of the
incoming call when said hold/forward key is operated;

(I




system - For the cordless station to-—oeperate-in_the _global node, it is
assi gned a tel ephone nunber of the T%m | ul ar networ k In Fi

t‘he‘ base unit includes a controller Tﬁi‘ﬁﬂﬂiﬁ Ti’ﬂ

8.
ﬁ‘iirﬂeé rface
-16 -

originating a call to the public switched relephone nerwork using
the cellular telephone number scored in the memory to establish a
coanection through said netwotks to the cordless station operating in the
global modc; and |

transmirting a prerecorded announcement to the cordless strion
via the established connection indicating that a message has been recorded
in said telephone answering unit.

- 10. A merhod as claimed in claim 9, further comprising the
step of operating the rclcphone answering unit in the playback mode to
reproduce the recorded message and rransmirring the reproduced
message to the cordless station via the established connection after said
prerecorded announcement is transmitred.

11. A method for operaring a cordless telephone system
comprising a main station, a cordless stacion operable in a local mode
when the cordless station is in a local area and in 2 global mode when the
cordless station is ourside of the local ares, said cordless station being
assigned a cellular telephone aumber of a cellular mobile telephone
nerwork for establishing a connecrion with the cellular mobile telephone
nexwork when the cordless station is operating in the global mode, and 2

 telephone answering unit for recording a message in & recording mode
and reproducing the recorded message in a playback mode, the method -
comprising the steps oft _

storing said cellular telephone number in a memory;

serring the telephone answering unit in the recording mode; and

receiving an incoming call from a public switched telephone
network;

" sending an announcesment to the public switched celephone
network and identifying one of said main station and said cordless station

A



-5- 1 1 by way of which the controller 10 is connected to the subscri ber

| oop 4. To the controller is connected a radi o section 12 which establishes
a radi o channel to the cordless station through antenna 13. Base unit 1
additionally includes a tel ephone answering unit 14, an alert tone counter
15, a nenory 16 and a tone ringer 17, all of which are connected to
controller 1. Tel ephone answering unit 14 is of "a conventi onal
desi gn whi ch, when set to recordi ng node, produces a prerecorded
‘announcenent on -17-

as 2 destination depending on digits received during the period said
anpouncement is sent;

operating the telephone answering unit to record a message of said
incoming call when said cordless station is identified as said destinacion;

originating z call to the public switched telephonc network using
the cellular telephoac number stored in the memory to establish a
connection through said nerworks to the cordless starion operating in the
ghﬁmlnxxk;énd

rransmirring 3 prerecorded announcement to the cordless station
via the established connection indicating thar a message has been recorded
in said velephone answering unit.

12. A method as claimed in claim 11, firther comprising the
step of operating the telephone answering uait in che playback mode 1o
reproduce the recorded message and transmirdng the reproduced
message to the cordless station via the established connection after said
prerecorded announcement is wansmitred. - :
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receiving a call, indicating the absence of the cordl ess station user, and
then records a nessage of a caller, and when set to playback node, produces
a- prerecorded announcenent indicating the presence or absence of a recorded
nmessage and-then reproduces a recorded nmessage if present. Alert tone
counter 15 is operated when the telephgne answering unit 14 is set in the
recordi ng node to count the nunber of 18rert tones (hence, ring- back tones
to the caller) and produces an output when the alert tone is repeated a
predet erm ned nunber of times. The output of counter 15 is used by the
controller to start operating the tel ephone answering unit in the recording
node. -

APPARATUS AND METHOD FOR MESSAGE RECORDING AND RECEIPT-OF-
MESSAGE NOTIFICATION TO CORDLESS STATION OPERATING AS CELLULAR
TELEPHONE

ABSTRACT

A cordless station is operable in a local mode when in 2 Jocal area and in a global
mode when outside of the local area. The cordless station (2) is assigned a telephone pumber
of a celfular mobile telephone network (CMTN) for establishing a connection therewith when
in the global mode. A memory (16) is provided for storing the telephone mumber. A
controller (10) is conmected to a put.:lic switched telephone network (PSTN) to receive an
incoming call forwarded to the station (2) when it is operating in local mode, and operates a
telephope answering unit (14) to record a message if the station (2) is in the global mode.
When a message is recorded, the controller (10) originates a call to the PSTN using the stored
number to connect through the PSTN and CMTN networks (6, 8) to the station (2) in the
global mode. A prerecorded announcement is then sent to the station (2) indicating that a
message has been recorded in the telephone answering unit (16).

Fig. 4.
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In the nmenory 16 is stored the tel ephone nunber of the cel l'ul ar mobil&

network 8 assigned to the cordl ess station 2 when operat il hna&hs
the controller 10 uses the stor

to the PSTN to establish a connec

PSTN and CMIN networks 6 and 8 to theazﬁrdless station operating In

node. As will be descri bed,
nunber to initiate a cal

gl obal node to informof its user of

As an option, base unit 1 is m)dlflﬂaqn_
master tel ephone. dn this case, the er

Wi

presence of a recorded nessage.
a formwhich can be used as
t el ephone |s

mai n station

M e o e eeem e #

whi ch contr ol s=i-k -c-er-d-l-es-s--sf-at-v-c-n in a master-slave r LQI]_QI_‘I"L_Q,__‘
i— T ' : { 5 ‘:
' o4 v .
: 2 BASE LS 1 [ CENTRAL :
; UNIT : | OFFICE PUBLIC SWITCHED
; 5 ; TELEPHONE NETWORK 3
i COMLESS 1 ; N A J
L STANON :
= (LOCAL y .
MODE) d
apus |y ol
?&LOIAL' 2 D [ e | cowuna wome
MODE) } | STATION |  TELEPHONE NETWORK
20 1
Y S 4
: TO/FROM
SPEECH CRCUK  jmes| LINEINTERFACE fo——S——am CENTRAL
1 OFFICE §
(OPTION) 1.
: 14
; B TRIEPHONE ANSWERNG ONT 1/
N 2 0 L[ LERT TONE COUNTER B
T 16
RADIO SECTION fe—o{ g [* MEMORY 1
FIC. 2 Ol o TonemwcE
v & . L §
(WA TATR weed  FUNCTION KEYS (ANS, HOLD/FWD) b
(OPTION)
24 1 -
FIG. 3 > c |/ - . ZS
CORDLESS STATION2 N %3 5 KEYPAD _
| N 2
4
RADIO SECTION o] | [=——1 FUNCTION KEYS (ANS, H02L7nlfwn)
. 0
2 L fe=—1  TONERINGER
5- L . %
SPEECH CIRCUIT - fomt GLOBAL MODE SWITCH |/

émhaﬂnaced

-

a



and éddlflonally I ncl udes a keypad 18, function keys arrangenent 19

|ncludLng -answer-=mnode key and hol d/forward key and so forth, and a
eet Has Been Replaced
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speech. citcuit 20 of a héndset.
controller 21 to which speech circuit 22, radio section 23, keypad 25,

function keys 26,

23 establishes a radi o channel

)| i with the main statibBisgh ﬁﬁb 24.
f the | ocal ar node
switch 28 is operated to set the corﬁlpss station |n

The operation of the base unit 1 is illustrated in the flomchart of Flg
when the tel ephone answering unit 14 is set in the recording node

When the cordless station is outside

In Fig. 3, cordless station 2 has a

tone ringer 27 and a global node smntch 28. Radlo section
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feft i's Yo deC| si on. bI ock 33 wher‘g t.he base um f..chécks” \ f the' al ertg
¥0one coutt er =33 has.-coudled ‘a- ‘preffet er mi ned nurbi ~al 't olescdnd ;
produced¥i t's :out’put;:-As .fong as t#& deci sion at; _bI Q ' 33§ 3=negfaﬂlveq fl‘ﬁvxr:
proceedsi# o-bliack 3410 .Heternmine whet he{ t he!&oi Ustarironfgoesnof f44
hook. Iif the answeri ng unit 14 is |nadv Tentlf-\ rn the‘s. --feébrm ng:.noge,.

't he"usér wi il swer ithe=call, 0. that an
of f - hook- condltlon is det eCtTat (¢ 01:' N ert “tone 1§ st opped- -
(block 47). The speech circui €SS station is then connected

via a radi o dipparatus and Ii‘dethadda}ﬂmMedsageeRécéhimgIqrﬂBRecétptidfeNES@hgﬁ the
call, an on-hogk ¢ Qg&gﬁ o éorcﬂgs}seé:tgggna pga%fnlig as Cellular Telephone”
B THE I T -
ield of the Invention

The present invention relates generally to cordless telephone

systems, and more particularly to a cordless telephone system wherein the
cordless station operates in a local mode in which it communicates via the
main station with a public switched telephone network and in a global
mode in which it establishes communication with a cellular mobile
telephone network.
cription of the Related Ar

Known cordless telephone systems include a main station and one
or more cordless stations where the cordless station can access the public
switched telephone network via the base unit or main station. Ina
recently developed cordless telephone system, each cordless station is
provided with a global mode switch. When this switch is not operated,
the cordless station operates in a local mode in which it establishes an
intercom channel to the base unit to communicate with the public
switched telephone network. When this switch is operated, the cordless
station operates in a global mode in which it establishes a radio link to a
nearby cell-site station of a cellular mobile telephone network. For the
cordless station to operate in the global mode, a telephone number of the
cellular mobile telephone network is assigned. The cordless telephone
system is further provided with a telephone answering unit to record a
voice message of a caller if the cordless station is operating outside of the -
local area in the global mode.

However, if an urgent message is received, it is likely to be left
unnoticed for an extended period of time. If this situation is to be

avoided, cordless station users must make frequent calls from a remote
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I'f the systemis not in the automatic answer node, the decision at

-2-

location to gain access to a message recorded in the telephone answering
unit.
SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide an
apparatus and method for recording a message and notification of receipt
of the message to a cordless station when operating as a cellular telephone.

According to a broader as aspect, the present invention provides an
apparatus which comprises a cordless station operable in a local mode
when the cordless station is in a local area and in a global mode when the
cordless station is outside of the local area, the cordless station being
assigned a cellular telephone number of a cellular mobile telephone
network for establishing a connection with the cellular mobile telephone
network when the cordless station is operating in the global mode. A
memory is provided for storing the cellular telephone number. The
apparatus includes a telephone answering unit for recording a message in a !
recording mode and reproducing the recorded message in a playback
mode. A controller is connected to a public switched telephone network
for receiving an incoming call therefrom. The controller forwards the call
to the cordless station when the cordless station is operating in the local
mode, and operates the telephone answering unit to record a message of a
call if the call is received during the period the telephone answering unit is
set in the recording mode, and originates a call to the public switched
telephone network using the cellular telephone number stored in the
memory to establish a connection through the networks to the cordless
station operating in the global mode. A prerecorded announcement is
then sent to the cordless station operating in the global mode via the
established connection indicating that a message has been recorded in the
telephone answering unit.

In a preferred embodiment, the controller operates the telephone

answering unit in the playback mode to reproduce the recorded message

i

heet Has Been Replaced This is the replacement sheaf

[ o 1 00




bl ock 31 is negative and flow proceeds fromblock 31 to block 45 where the
‘bpase unit activates all tone ringers to alert the user of the arrival of a
call. If the cordless station goes off hook, the off-hook condition is
detected at block 46 and flow proceeds to bl ock 47. On the ot her
hand, with the system being set in the‘éﬁ%mering node, the decision at
block 34 is normally negative, and the alert tone counter 15 produces an
out put. si 9nghd effydinfi 3L bepldileRREREHS 16 LAEBIARL bR aGh 35 1O stop
the alert tone. e |ncon1H% ca iI's ‘an8wer ed by cl osing subscriber |oop 4
at bl ock 36estdblishddscoionectivn afienelsé pheretdrrled announcement is -

transmitted.

According to a further aspect, the present invention provides a
method for operating a cordless telephone system, wherein the system has
a cordless station operable in a local mode when the cordless station is in a
local area and in a global mode when the cordless station is outside of the

local area, the cordless station being assigned a cellular telephone number
of a cellular mobile telephone network for establishing a connection with
the cellular mobile telephone network when the cordless station is
operating in the global mode, and a telephone answering unit for
recording a message in a recording mode and reproducing the recorded
message in a playback mode. According to the method, the cellular
telephone number of the cordless station is stored in a memory, and the
telephone answering unit is set.in the recording mode when the cordless
station is operating in the global mode, receiving an incoming call from a

* public switched telephone network, operating the telephone answering
unit to record a message of the incoming call, originating a call to the
public switched telephone network using the cellular telephone number
stored in the memory to establish a connection through the networks to
the cordless station operating in the global mode, and transfnitting'a
prerecorded announcement to the cordless station via the established
connection indicating that a message has been recorded in the telephone
answering unit. The method preferably comprises the step of operating
the telephone answering unit in the playback mode to reproduce the
recorded message and transmitting the reproduced message-to the
cordless station via the established connection after the prerecorded
announcement is transmitted.

BRIEF DE PTION OF THE WIN

The present invention will be described in further detail with
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anstring unit 14 to the telephone Iine 4 and activating the answering unit
4 in the recording node. Thus, a prerecorded announcenent is sent to the
tel ephone line to urge the caller at the distant end of the line to | eave a
nmessage following a beep tone and a caller's nessage is recorded. \Wen the
nmessage i s recorded (block 37), fIOM/prU@eeds to block 38 to open the
subscri ber loop 4 to clear the connection in the PSTN. Wth the

e R I o e
50. Routine 50 bemi%slvvs afschleasdtic3Blodiediagiate dfasEordiéss tEIEb%g% sysedROP by
cliosing t heo%l#ﬁg %rré:segrt irllegxftiéln,t i(ljlurs?rggln\éi cordless station operating in a
cellular network mode and a cellular network mode; -
| Fig. 2 is a block diagram of a main station incorporating
embodiments of the present invention;

Fig. 3 is a block diagram of a cordless station of the present
invention;

Fig. 4 is a flowchart illustrating a programmed operation
performed by a base unit according to a first embodiment of the present
invention;

Fig. 5 is a flowchart illustrating a programmed operation
performed by a main station according to a second embodiment of the
present invention; and

Fig. 6 is a flowchart illustrating a programmed operation
performed by the main station accofding to a third embodiment of the
present invention.

ETAILED DE PTION

As illustrated in Fig. 1, a cordless telephone system of the present
invention includes a base unit 1 and a cordless station 2. Cordless station
2 is normally located in a local area, or home 3 with the base unitand is
operable in local mode to interact via the base unit and via a telephone line
(subscriber loop) 4 with a switching office 5 of a public switched
telephone network 6. Cordless station 2 can be moved outside of the
local area and is operable in global mode as a personal cellular telephone
to interact with a cell-site base station 7 of a cellular mobile telephone
network 8, such as the Japanese PHS (Personal Handy-phone System)
system. For the cordless station to operate in the global mode, it is
assigned a telephone number of the cellular network 8.

In Fig. 2, the base unit includes a controller 10 and a line interface
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dial” tone fromthe switching office 5. At block 40, base unit 1 reads the
stored cel lular tel ephone nunber fromnenory 16 and sends it to the PSTN to
establish a connection through PSTN 6 and CMIN 8 to the cordl ess station
operating in the gl obal node. Therefore, the global- node cordless station
is alerted. If it goes off hook (bl ock iﬁ fl ow proceeds to block 42 where
the base unit gives a prerecorded announcenent notifying the cordl ess

station useq 1-050% RkJa mﬁﬁ?&xcphé’é%&réﬁﬁow'%jc&?&é&w 0 Rhe'sEbskiber lob

proceeds to ase unit operates the answerin Pt 14 in
pl ayback nmode Toe uhemo@drtdkeﬂlheonﬁeaededram@ segiomd2 whivhsestabl ek ke

cordiess st Erizgclhgnch(:l\;l(_i"lrel ttg the Sc;[)? leslsssr;:t?on through antenna 13. Base unit 1
additionally includes a telephone answering unit 14, an alert tone-counter
15, a memory 16 and a tone ringer 17, all of which are connected to
controller 1. |

Telephone answering unit 14 is of a conventional design which,
when set to recording mode, produces a prerecorded announcement on
receiving a call, indicating the absence of the cordless station user, and
then records a message of a caller, and when set to playback mode,
produces a prerecorded announcement indicating the presence or absence
of a recorded message and then reproduces a recorded message if present.
Alert tone counter 15 is operated when the telephone answering unit 14 is
set in the recording mode to count the number of alert tones (hence, ring-
back tones to the caller) and produces an output when the alert tone is
repeated a predetermined number of times. The output of counter 15 is
used by the controller to start operating the telephone answering unit in
the recording mode.

In the memory 16 is stored the telephone number of the cellular
mobile network 8 assigned to the cordless station 2 when operating in the
global mode. As will be described, the controller 10 uses the stored
telephone number to initiate a call to the PSTN to establish a connection
through the PSTN and CMTN networks 6 and 8 to the cordless station
operating in the global mode to inform of its user of the presence of a
recorded message.

As an option, base unit 1 is modified into a form which can be

-used as a master telephone. In this case, the master telephone is a main
station which controls the cordless station in a master-slave relationship,
and additionally includes a keypad 18, function keys arrangement 19

including answer-mode key and hold/forward key and so forth, and a
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connect i on.

At the end of transm ssion of the caller's recorded nessage,

-6-

speech circuit 20 of a handset.

In Fig. 3, cordless station 2 has a controller 21 to which speech
circuit 22, radio section 23, keypad 25, function keys 26, tone ringer 27
and a global mode switch 28. Radio section 23 establishes a radio channel
with the main station 1 through antenna 24. When the cordless station is
outside of the local area 3, the global mode switch 28 is operated to set
the cordless station in the global mode.

The operation of the base unit 1 is illustrated in the flowchart of
Fig. 4 when the telephone answering unit 14 is set in the recording mode
by operating the answer-mode key at the base unit or cordless station and
the cordless station is set in the global mode by operating its global mode
switch 28 when it is taken outside of the local area. Program execution of
the base unit 1 starts with decision block 30 that determines whether there
is an incoming call from the PSTN 6. If a call is received from the
PSTN, flow proceeds to block 31 where the base unit determines whether
the system is set in an automatic answer mode. If the telephone
answering unit 14 is already set in the recording mode, the decision at
block 31 is affirmative and flow proceeds from block 31 to block 32 to
produce alert tones and start operating the alert tone counter 17. Exit
then is to decision block 33 where the base unit checks to see if the alert
tone counter 33 has counted a predetermined number of alert tones and
produced its output. As long as the decision at block 33 is negative, flow
proceeds to block 34 to determine whether the cordless station goes off
hook. If the answering unit 14 is inadvertently set in the recording mode,
the user will be alerted by the alert tone and answer the call, so that an
off-hook condition is detected at block 34 and the alert tone is stopped
(block 47). The speech circuit 22 of the cordless station is then connected
via a radio channel to the telephone line 4 (block 48). At the end of the
call, an on-hook condition is detected at block 49.

If the system is not in the automatic answer mode, the decision at
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fl ow'proceeds to block 44 to open the subscriber loop 4 to clear the
¢onnection to the cordl ess station Fig. 5 illustrates a progranmed
sequence of operations to be performed by the base unit when it is used as
a main station (which is provided with the optional elenents of Fig. 2) in
a master-slave relationship with the cordlivess station and the answering
unit -14 can be set individually in the recording node by the main and

cordl ess St ab{@oa1 k] nbORIAMSEHAP pHided s 1B B EPBIOCRSSS g, Tode by

the cordl ess statton, 'S on sSsage e ca

destined to iHe base WsicraeeoaRedlladde fingers 8o hlert Hee asrdifabe atival ofiat hat can
access the recorded L. -
call. If the cordless station goes off hook, the off-hook condition is

detected at block 46 and flow proceeds to block 47. -
| On the other hand, with the system being set in the answering
mode, the decision at block 34 is normally negative, and the alert tone
counter 15 produces an output signal. As a result, flow proceeds from
block 33 to block 35 to stop the alert tone. The incoming call is answered
by closing subscriber loop 4 at block 36. This is done by connecting the
answering unit 14 to the telephone line 4 and activating the answering unit
14 in the recording mode. Thus, a prerecorded announcement is sent to
the telephone line to urge the caller at the distant end of the line to leave a
message following a beep tone and a caller's message is recorded. When
the message is recorded (block 37), flow proceeds to block 38 to open the
subscriber loop 4 to clear the connection in the PSTN.

With the connection with the caller of the message being cleared,
flow proceeds from block 38 to receipt-of-message notification and
message forwarding routine 50. Routine 50 begins with block 39 where
the base unit forms a dc-loop by closing the subscriber loop 4 to receive
dial tone from the switching office 5. At block 40, base unit 1 reads the
stored cellular telephone number from memory 16 and sends it to the
PSTN to establish a connection through PSTN 6 and CMTN 8 to the
cordless station operating in the global mode. Therefore, the global-
mode cordless station is alerted. If it goes off hook (block 41), flow
proceeds to block 42 where the base unit gives a prerecorded
announcement notifying the cordless station user of the presence of a
recorded message. Preferably, flow proceeds to block 43 where the base
unit operates the answering unit 14 in playback mode to reproduce the
recorded message and sends it to the cordless station over the established

connection. At the end of transmission of the caller's recorded message,
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message. In Fig. 5, call forwarding fromthe main station to the cordless
station is manually perforned. Program execution starts with block 55 to
detect an inconming call fromPSTN 6. Wien a call is received, all tone
ringers are activated (block 56). If the main station goes off hook (bl ock
57), the subscriber loop is closed by coﬁhectlng to it the speech circuit
of the main station (block 58. If the call is destined to the cordl ess

station 2, t hol d/ f ¢ t th ' Latl t to k th
cal 1 ng_part Joveossets B acEiddo on B} Sup-BbETdg BHRS e o0l 1
flow proceedgohhgéglgﬁqglgh@%o&ele@ 8GKoB0 to check to see if the cordless

station has been set in an automatic answering node. If the call is
destined to the maiBig. 5 illustrates a programmed sequence of operations to be -

performed by the base unit when it is used as a main station (which is
provided with the optional elements of Fig. 2) in a master-slave
relationship with the cordless station and the answering unit 14 can be set
individually in the recording mode by the main and cordless stations. If
the answering unit 14 is set in the recording mode by the cordless station,
for example, it is only the message of the call destined to it can be
recorded and it is only the cordless station that can access the recorded
message. In Fig. 5, call forwarding from the main station to the cordless
station is manually performed. Program execution starts with block 55 to
detect an incoming call from PSTN 6. When a call is received, all tone
ringers are activated (block 56). If the main station goes off hook (block
57), the subscriber loop is closed by connecting to it the speech circuit of
the main station (block 58. If the call is destined to the cordless station 2,
the hold/forward key at the main station is operated to keep the calling
party in a line-hold condition (block 59). If this is the case, flow proceeds
from block 59 to block 60 to check to see if the cordless station has been
set in an automatic answering mode. If the call is destined to the main
station, the hold/forward key is not operated (block 59) and flow
proceeds from block 59 to block 71 to determine when it goes on hook
and flow proceeds to the end of the program.

If the cordless station is determined to be set in the answering
mode (block 60), flow proceeds to block 61 where the main station
produces an alert tone and starts the alert tone counter 15. ‘Flow proceeds
to block 62 to check for an output of the alert tone counter. If there is
none, flow proceeds to block 63 to check for an off-hook condition of the
cordless station.

If the cordless station is inadvertently set in automatic answer
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station, the hold/forward key is not operated (block 59) and fl ow proceeds
#romblock 59 to block 71 to determ ne when it goes on hook and fl ow
proceeds to the end of the program If the cordless station is
determ ned to be set in the answering node (bl ock 60), flow proceeds to

bl ock 61 where the main station produces9an alert tone and starts the alert
tone counter 15. Flow proceeds to block 62 to check for an out put of the

srert tone counjery Lh AnSAe] nete, L oumacpats o PLAR &S NEC
station is |papyfyt Rt $6he 1?st%ﬁb9&%ld‘ck369)""eT he incoming call will be
forwarded from the main station to the cordless station (block 70) and
flow proceeds to block 71. If the cordless station is not set in the-
automatic answer mode (block 60), the tone ringer of the cordless station
is operated (block 72) and if the cordless station goes off hook (block 73),
flow proceeds to block 69.

Since the cordless station is assumed to be set in the automatic
answering mode, the alert tone counter 15 produces an output and flow
proceeds from block 62 to block 64 to stop the alert tone. Answering unit
14 is then operated (block 65) and when the caller's message is recorded
(block 66), flow proceeds to block 67 to open the subscriber loop 4 to
clear the connection. Flow proceeds to receipt-of-message notification
and message forwarding routine 68 in the same manner as is performed
by routine 50 of Fig. 4. |

Fig. 6 illustrates a modified mode of the programmed sequence
performed by the main station, where the main station discriminates
individual calls and automatically forwards them to appropriate
destination stations. Program execution starts with block 80 to detect an
incoming call from PSTN 6. When a call is received, the controller 10
forms a dc-loop on the telephone line and sends an announcement that
the called party is being alerted (block 81). During the time the
announcement is being given, the caller sends specified digits, which are
decoded by the main station and the destination station is identified
(block 82). If the cordless station is identified as the destination, flow
proceeds from block 82 to block 83 to determine whether the cordless
station is set in automatic answer mode. If this is the case, alert tone is
produced and alert tone counter 15 is started to count the alert tone

(block 84). When the predetermined number of alert tones is counted
(block 85) before the occurrence of an off-hock condition (block 86), the
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alert tone is stopped (block 87) and the answering unit 14 is operated
(block 88) to record the caller's message (block 89), which is followed by
the opening of the subscriber loop 4 (block 90). ‘

As in the previous embodiments, receipt-of-message notification
and message forwarding routine 91 is performed following the execution
of block 90.

If the cordless station is not set in the answering mode, flow
proceeds from block 83 to block 92 to operate the cordless tone ringer 27.
If the cordless station goes off hook (block 93), the alert tone is stopped
(block 94) and the cordless station speech circuit 22 is connected to the

telephone line 4 (block 95) to allow conversation to begin. Flow proceeds

to block 96 to detect the end of the conversation. If the main station is

identified as the destination (block 82), flow proceeds to block 97 to
operate the main station tone ringer 17. If the main station goes off hook
(block 98), the alert tone is stopped (block 99) and the main station
speech circuit 20 is connected to the telephone line 4 (block 100) to allow
conversation to begin. Flow proceeds to block 96 to detect the end of the

conversation.
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node; the user will be alerted and an off hook condition will occur (bl ock
©63) and the alert tone is stopped (block 69). The incomng call wll be
forwarded fromthe main station to the cordl ess stat _i__(_)_l_’]_______(_b_|__QQ_K__ 70), and

fl ow proceeds to block 71. If the cordless station is not set in the

automatic answer node (bl ock 60), the tohk-ringer of Thi Repiacedn
Is operated (block 72) and if the cordl ess station goes Hﬁi‘ﬁlﬁck
73), flow pr Si nce the cordl

fs ‘Etgt’ﬁ‘lé‘?z%t omatic answe

assuned to b ring node, the alert tone counter
15 produces an out put and fl ow proceeds from bl ock 62 to block 64 to stop
the alert tone. Answering unit .

apparatus comprising:

a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, the cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode;

a memory for storing the cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the recorded message in a playback mode;

means for setting the telephone answering unit in the recording
mode; and

a controller connected to a public switched telephone network for
receiving an incoming call therefrom, forwarding the call to the cordless
station when the cordless station is operating in the local mode, operating
the telephone answering unit to record a message of a call if the call is
received during the period rhe telephone answering unit is set in the
recording mode, originating a call to the public switched telephone
network using the cellular telephone number stored in the memory to
establish a connection through said networks to the cordless station
operating in the global mode, and transmitting a prerecorded
announcement to the cordless station via the established connection
indicating that a message has been recorded in said telephone answering

unit.

2. An apparatus as claimed in claim 1, wherein said controller
includes means for operating the telephone answering unit in the playback

mode to reproduce the recorded message and transmitting the
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14 i's then operated (block 65) and when the caller'sThESRagf.l (_:;“r_aed
(bl ock 66), flow proceeds to block 67 to open the subs Fiag Begrise qsed
cl ear the connection. Flow proceeds to recei pt-of-messg y’ m , n and
message forwarding routine 68 in the sang, manner as S outi ne

50 of Fig. 4. Fig. 6 illustrates %'rmdified node of the programred
sequence perfornmed by the main station, where the nmain station

di scri m nat egepriucedUnkssagt 't theEordlesyitationl vix thelevablishédeanhection
appropriate destination stations. Program execution starts with block 80 to

det ect an i nafter neansanissibnooh it prérecordad anpouncamentecei ved, the
controller 10 ‘ -

3. An apparatus comprising:

a main station having a hold/forward key arranged to be manually
operated when a call is received;

a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode;

a memory for storing said cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the recorded message in a playback mode;

means for setting the telephone answering unit in the recording
mode; and

a controller connected to a public switched telephone network for
receiving an incoming call therefrom, forwarding the call from said main
station to said cordless station when said hold/forward key is operated
and said cordless station is operating in the local mode, operating the
telephone answering unit to record a message of a call if the call is
received during the period the telephone answering unit is set in the
recording mode, originating a call to the public switched telephone
network using the cellular telephone number stored in the memory to
establish a connection through said networks to the cordless station
operating in the global mode, and transmitting a prerecorded
announcement to the cordless station via the established connection
indicating that a message has been recorded in said telephone answering

unit.
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fornms a dc-1oop on the tel ephone |ine and sends an announcenent that the
cal |l ed party is--being-aterted (block 81). During the time the announcenent

i s being gi vengyt BRodt Akt BéersesptiRespeci fied digits, which are decoded by the
mai n station anof n statlon s identified (block 82). If the
cordl ess station |M$mm[“ as the de ination, flow proceeds from bl ock
82 to block 83 to ether the cordless station is set in
automatic answer node. If this is 'the case, alert tone is produced and
alert tone counter 15 is started to count the alert tone (bl ock 84). Wen

t he predet er ni ned éunbAn appaahmstastcdmasedmchuntlsdwhbtemtsaabgtomoﬂcre t he

occurrence of of f-hook conditjon,(b t he,
includes means for operating e tefeplixone answering unit in the playback

mode to reproduce the recorded message and transmitting the
reproduced message to the cordless station via the established connection

after transmission of said prerecorded announcement.

5. An apparatus comprising:

a main station;

a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode;

a memory for storing said cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the recorded message in a playback mode;

means for setting the telephone answering unit in the recording
mode; and

a controller connected to a public switched telephone network for
receiving an incoming call therefrom, producing an announcement upon
receipt of the incoming call and identifying one of said main station and
said cordless station as a destination depending on digits received during
the period said announcement is produced, forwarding the call to said
cordless station when said cordless station is identified as the destination
and said cordless station is operating in the local mode, operating the
telephone answering unit to record a message of a call if the call is
received during the period the telephone answering unit is set in the

recording mode and if the cordless station is identified as said

| ) 0 A A
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destination, originating a call to the public switched telephone network

using the cellular telephone number stored in the memory to establish a
connection through said networks to the cordless station operating in the
global mode, and transmitting a prerecorded announcement to the
cordless station via the established connection indicating that a message

has been recorded in said telephone answering unit.

6. An apparatus as claimed in claim 5, wherein said controller
includes means for operating the telephone answering unit in the playback
mode to reproduce the recorded message and transmitting the
reproduced message to the cordless station via the established connection

after transmission of said prerecorded announcement.

7. A method for operating a cordless telephone system
comprising a cordless station operable in a local mode when the cordless
-station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode, and a telephone answering unit for
recording a message in a recording mode and reproducing the recorded
message in a playback mode, the method comprising the steps of:

storing said cellular telephone number in 2 memory;

setting the telephone answering unit in the recording mode when
the cordless station is operating in the global mode;

receiving an incoming call from a public switched telephone
network;

operating the telephone answering unit to record a message of said
incoming call;

originating a call to the public switched telephone network using

I T
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(bl ock 88) to record the caller's message (block 89), which is followed by

the opening of t g id¢en Replaged4 (bl ock 90). As in the previous
enbodi ments, recei notification and nessage forwardi ng routine
91 is performed fo ecution_ %_bl ock 90. If the

cordless station is not set in the answerfng node, flow proceeds from bl ock
83 to block 92 to operate the cordless tone ringer 27. If the cordl ess

station goesde telbglak célephoke TAmbeN SRt ih theMerhoryp toRRABIERIOCK 94) and
the cordl ess station speech circuit 22 is connected to the tel ephone line 4
(bl ock 95) t conhtativm shreughasiidmetwdrkyto thecordlgssatatias operating in the
global mode; and |
transmitting a prerecorded announcement to the cordless station
via the established connection indicating that a message has been recorded

in said telephone answering unit.

8. A method as claimed in claim 7, further comprising the step
* of operating the telephone answering unit in the playback mode to
reproduce the recorded message and transmitting the reproduced
message to the cordless station via the established connection after said

prerecorded announcement is transmitted.

9. A method for operating a cordless telephone system
comprising a main station having a hold/forward key arranged to be
manually operated when a call is received, a cordless station operable in a
local mode when the cordless station is in a local area and in a global
mode when the cordless station is outside of the local area, said cordless
station being assigned a cellular telephone number of a cellular mobile
telephone network for establishing a connection with the cellular mobile
telephone network when the cordless station is operating in the global
mode, and a telephone answering unit for recording a message in a
recording mode and reproducing the recorded message in a playback
mode, the method comprising the steps of:

storing said cellular telephone number in 2 memory;

setting the telephone answering unit in the recording mode;

receiving an incoming call from a public switched telephone
network;

operating the telephone answering unit to record a message of the

incoming call when said hold/forward key is operated; This is the raplacement st
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to block 96 to detect the end of the conversation. |f trhie sHB . Shation is
i‘dentified as the destination (block 82), flow proceeds t laced
operate the nain station tone ringer 17. If the main statli ” E J,rook
(bl ock 98), the alert tone is stopped (p}gck 99) and the

speech circuit 20 is connected to the tel'ephone line 4 (block 100) to allow
conversation to begin. Flow proceeds to block 96 to detect the end of the

conversati on. originating a call to the public switched telephone network using
the cellular telephone number stored in the memory to establish a
connection through said networks to the cordless station operating in the
global mode; and
transmitting a prerecorded announcement to the cordless station
via the established connection indicating that a message has been recorded

in said telephone answering unit.

10. A method as claimed in claim 9, further comprising the
step of operating the telephone answering unit in the playback mode to
reproduce the recorded message and transmitting the reproduced
message to the cordless station via the established connection after said

prerecorded announcement is transmitted.

11. A method for operating a cordless telephone system
comprising a main station, a cordless station operable in a local mode
when the cordless station is in a local area and in a global mode when the
cordless station is outside of the local area, said cordless station being
assigned a cellular telephone number of a cellular mobile telephone
network for establishing a connection with the cellular mobile telephone
network when the cordless station is operating in the global mode, and a
telephone answering unit for recording a message in a recording mode
and reproducing the recorded message in a playback mode, the method
comprising the steps of:

storing said cellular telephone number in a memory;

setting the telephone ahswering unit in the recording mode; and

receiving an incoming call from a public switched telephone
network;

sending an announcement to the public switched telephone

network and identifying one of said main station and said cordless station
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as a destination depending on digits received during the period said
announcement is sent; - |

operating the telephone answering unit to record a message of said
incoming call when said cordless station is identified as said destination;

originating a call to the public switched telephone network using
the cellular telephone number stored in the memory to establish a
connection through said networks to the cordless station operating in the
global mode; and

transmitting a prerecorded announcement to the cordless station
via the established connection indicating that a message has been recorded

in said telephone answering unit.

12. A method as claimed in claim 11, further comprising the
step of operating the telephone answering unit in the playback mode to
reproduce the recorded message and transmitting the reproduced
message to the cordless station via the established connection after said

prerecorded announcement is transmitted.
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1. A cordl ess t el ephone system conpri si ng: a cordless station
bperable in a local node when the cordless stationis in a local area and
in a gl obal node when the cordless station is outside of the |ocal area,
the cordl ess station being assigned a cel,bul ar tel ephone nunber of a

cel lul ar nobile tel ephone network for establishing a connection with the
cel lul ar nobile tel ephone network when the cordless station is operating in

t he gl obal node; q&EEﬂELﬁgHQKQEEEEEQQZEEELEE%EEEPr t el ephone

nunber ; a tel ephone answering unit for recording a nessage in a

recordi ng node and reproducing the recorded nessage in a playback node;

A cordless station is operable in a local mode when it is in a local

area and in a global mode when it is outside of the local area. The
cordless station is assigned a telephone number of a cellular mobile
telephone network (CMTN) for establishing a connection therewith when
it is operating in the global mode. A memory is provided for storing the
cellular telephone number. A controller is connected to a public switched
telephone network (PSTN) to receive an incoming call and forwards it to
the cordless station when the latter is operating in the local mode, and
operates a telephone answering unit to record a message of the call if the
cordless station is operating in the global mode. When a message is
recorded, the controller originates a call to the PSTN using the telephone
number stored in the memory to establish a connection through the
PSTN and CMTN networks to the cordless station operating in the
global mode. A prerecorded announcement is then sent to the cordless
station via the established connection indicating that a message has been
recorded in the telephone answering unit. Preferably, the controller then
operates the telephone answering unit to reproduce the recorded message

and transmits it to the cordless station.
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operating in the global node, and transmtting a prerecor dethifBRAESEEMN Replaced

“t0 the cordless station via the established connection i ndi catfi
nessage has been recorded in said tel ephone answering unit. JL,!ﬂ"u!ﬂuwluul
A system as clained in claiml, wherein said controller incl

operating the tel ephone answering unit in 2He playback node to reproduce

the recorded nessage and transmtting_the
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reproduced ‘'nessage to the cordless station via the est §§ee?ﬂ nn Q0
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Notification to Cordless Station Operating as Cellular Telephone”
BACK ND OF THE INVENTION
Field of the Invention

The present invention relates generally to cordless telephone
systems, and more particularly to a cordless telephone system wherein the
cordless station operates in a local mode in which it communicates via the
main station with a public switched telephone network and in a global
mode in which it establishes communication with a cellular mobile
telephone network.

Description of the Related Art

Known cordless telephone systems include a main station and one
or more cordless stations where the cordless station can access the public
switched telephone network via the base unit or main station. Ina
recently developed cordless telephone system, each cordless station is
provided with a global mode switch. When this switch is not operated,
the cordless station operates in a local mode in which it establishes an
intercom channel to the base unit to communicate with the public
switched telephone network. When this switch is operated, the cordless
station operates in a global mode in which it establishes a radio link to a
nearby cell-site station of a cellular mobile telephone network. For the
cordless station to operate in the global mode, a telephone number of the
cellular mobile telephone network is assigned. The cordless telephone
system is further provided with a telephone answering unit to record a
voice message of a caller if the cordless station is operating outside of the -
local area in the global mode.

However, if an urgent message is received, it is likely to be left
unnoticed for an extended period of time. If this situation is to be

avoided, cordless station users must make frequent calls from a remote
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“and said cordless station is operating in the |ocal node, operating the

t el ephone answering unit to record a nessage of a call if the call is
.received during the period the tel ephone answering unit is set in the
recordi ng node, originating a call to the public switched tel ephone network
using the cellular tel ephone nunber storéd in the nenory to establish a
connection through said networks to the cordless station operating in the

dtat on via \fatieh 8RR R REESHE REPRaR RLRAT A o e bFERRE Dee,
recorded in gaid tel ephone answering unit.

MMARY OF THE INVENTION

It is therefore an object of the present invention to provide an
apparatus and method for recording a message and notification of receipt
of the message to a cordless station when operating as a cellular telephone.

According to a broader as aspect, the present invention provides an
apparatus which comprises a cordless station operable in a local mode
when the cordless station is in a local area and in a global mode when the
cordless station is outside of the local area, the cordless station being
assigned a cellular telephone number of a cellular mobile telephone
network for establishing a connection with the cellular mobile telephone
network when the cordless station is operating in the global mode. A
memory is provided for storing the cellular telephone number. The
apparatus includes a telephone answering unit for recording a message in a
recording mode and reproducing the recorded message in a playback
mode. A controller is connected to a public switched telephone network
for receiving an incoming call therefrom. The controller forwards the call
to the cordless station when the cordless station is operating in the local
mode, and operates the telephone answering unit to record a message of a
call if the call is received during the period the telephone answering unit is

* set in the recording mode, and originates a call to the public switched
telephone network using the cellular telephone number stored in the
memory to establish a connection through the networks to the cordless
station operating in the global mode. A prerecorded announcement is
then sent to the cordless station operating in the global mode via the
established connection indicating that a message has been recorded in the
telephone answering unit.

In a preferred embodiment, the controller operates the telephone

answering unit in the playback mode to reproduce the recorded message
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and transmits the reproduced message to the cordless station via the
 established connection after the prerecorded announcement is
transmitted.

According to a further aspect, the present invention provides a
method for operating a cordless telephone system, wherein the system has
a cordless station operable in a local mode when the cordless station is in a
local area and in a global mode when the cordless station is outside of the
local area, the cordless station being assigned a cellular telephone number
of a cellular mobile telephone network for establishing a connection with
the cellular mobile telephone network when the cordless station is
operating in the global mode, and a telephone answering unit for
recording a message in a recording mode and reproducing the recorded
message in a playback mode. According to the method, the cellular
telephone number of the cordless station is stored in a memory, and the
telephone answering unit is set in the recording mode when the cordless
station is operating in the global mode, receiving an incoming call from a
- public switched telephone network, operating the telephone answering
unit to record a message of the incoming call, originating a call to the
public switched telephone network using the cellular telephone number
stored in the memory to establish a connection through the networks to
the cordless station operating in the global mode, and transinitting a
prerecorded announcement to the cordless station via the established
connection indicating that a message has been recorded in the telephone
answering unit. The method preferably comprises the step of operating
the telephone answering unit in the playback mode to reproduce the
recorded message and transmitting the reproduced message to the
cordless station via the established connection after the prerecorded
announcement is transmitted.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described in further detail with
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4, A system as clainmed in claim2, wherein said controller includes

nmeans for operating the tel ephone answering unit in the playback node to

. reproduce the recorded nessage and transmtting the reproduced nmessage to
the cordless station via the established connection after transm ssion of

sai d prerecorded announcenent. - 45. A cordl ess tel ephone system

conpri si ng: a main station;

reference to the accompanying drawings, in which:

Fig. 1 is a schematic block diagram of a cordless telephone system
of the present invention, illustrating a cordless station operating in a
cellular network mode and a cellular network mode;

Fig. 2 is a block diagram of a main station incorporating
embodiments of the present invention;

Fig. 3 is a block diagram of a cordless station of the present
invention;

Fig. 4 is a flowchart illustrating a programmed operation
performed by a base unit according to a first embodiment of the present
invention;

Fig. 5 is a flowchart illustrating a programmed operation
performed by a main station according to a second embodiment of the
present invention; and

Fig. 6 is a flowchart illustrating a programmed operation
performed by the main station according to a third embodiment of the
present invention.

ETAILED DE PTION

As illustrated in Fig. 1, a cordless telephone system of the present
invention includes a base unit 1 and a cordless station 2. Cordless station
2 is normally located in a local area, or home 3 with the base unit and is
operable in local mode to interact via the base unit and via a telephone line
(subscriber loop) 4 with a switching office 5 of a public switched
telephone network 6. Cordless station 2 can be moved outside of the
local area and is operable in global mode as a personal cellular telephone
to interact with a cell-site base station 7 of a cellular mobile telephone
network 8, such as the Japanese PHS (Personal Handy-phone System)
system. For the cordless station to operate in the global mode, it is
assigned a telephone number of the cellular network 8.

In Fig. 2, the base unit includes a controller 10 and a line interface
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a cordless station operable in a | ocal node when the cordless station is in
a local area and in a global nobde when the cordless station is outside of
. the local area, said cordless station being assigned a cellul ar tel ephone
nunber of a cellular nobile tel ephone network for establishing a connection
with the cellular nobile tel ephone netwesk when the cordless station is
operating in the gl obal node; a nenory for storing said cellular

t el h : ) | h ) ' it f : di
reseage | n al] Syovar o6 Hidh bR roRSsa I Heameciektn s Weseks 0opa
pl ayback nmodg; T the confBARE if Qniktdd 2%adidCseBbaPIP WhiBRLUEHIREeHRI t 1N

the recording
radio channel to the cordless station through antenna 13. Base unir 1

additionally includes a telephone answering unit 14, an alert tone counter
15, a memory 16 and a tone ringer 17, all of which are connected to
controller 1.

Telephone answering unit 14 is of a conventional design which,
when set to recording mode, produces a prerecorded announcement on
receiving a call, indicating the absence of the cordless station user, and
then records a message of a caller, and when set to playback mode,
produces a prerecorded announcement indicating the presence or absence
of a recorded message and then reproduces a recorded message if present.
Alert tone counter 15 is operated when the telephone answering unit 14 is
set in the recording mode to count the number of alert tones (hence, ring-
back tones to the caller) and produces an output when the alert tone is
repeated a predetermined number of times. The output of counter 15 is
used by the controller to start operating the telephone answering unit in
the recording mode.

In the memory 16 is stored the telephone number of the cellular
mobile network 8 assigned to the cordless station 2 when operating in the
global mode. As will be described, the controller 10 uses the stored
telephone number to initiate a call to the PSTN to establish a connection
through the PSTN and CMTN networks 6 and 8 to the cordless station
operating in the global mode to inform of its user of the presence of a
recorded message.

As an option, base unit 1 is modified into a form which can be
used as a master telephone. In this case, the master telephone is a main
station which controls the cordless station in a master-slave relationship,
and additionally includes a keypad 18, function keys arrangement 19

including answer-mode key and hold/forward key and so forth, and a
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node; and a controller connected to a public switched tel ephone
network for receiving an incomng call therefrom producing an announcement
-upon receipt of the incomng call and identifying one of said main station
and said cordless station as a destination depending on digits received
during the period said announcenent is pr@euced, forwarding the call to
said cordl ess station when said cordless station is identified as the

d [ [ i.d tati is operating in the |ocal nopde,
033 ;??trlz:jo?thg% alﬁmﬁﬁgjﬁngg\éﬁaﬂgﬂ%}gptlto Pecord a message of a call if the
call i's received dun P, B@oRfletsWadio 2! BSPRORGOALS P8 oI U dpeeth SEL 1 N

t he
circuit 22, radio section 23, keypad 25, function keys 26, tone ringer 27

and a global mode switch 28. Radio section 23 establishes a radio channel
with the main station 1 through antenna 24. When the cordless station is
outside of the local area 3, the global mode switch 28 is operated to set
the cordless station in the global mode.

The operation of the base unit 1 is illustrated in the flowchart of
Fig. 4 when the telephone answering unit 14 is set in the recording mode
by operating the answer-mode key at the base unit or cordless station and
the cordless station is set in the global mode by operating its global mode
switch 28 when it is taken outside of the local area. Program execution of
the base unir 1 starts with decision block 30 that determines whether there
is an incoming call from the PSTN 6. If a call is received from the
PSTN, flow proceeds to block 31 where the base unit determines whether
the system is set in an automatic answer mode. If the telephone
answering unit 14 is already set in the recording mode, the decision at
block 31 is affirmative and flow proceeds from block 31 to block 32 to
produce alert tones and start operating the alert tone counter 17. Exit
then is to decision block 33 where the base unit checks to see if the alert
tone counter 33 has counted a predetermined number of alert tones and
produced its output. As long as the decision at block 33 is negative, flow
proceeds to block 34 to determine whether the cordless station goes off
hook. If the answering unit 14 is inadvertently set in the recording mode,
the user will be alerted by the alert tone and answer the call, so that an
off-hook condition is detected at block 34 and the alert tone is stopped
(block 47). The speech circuit 22 of the cordless station is then connected
via a radio channel to the telephone line 4 (block 48). At the end of the
call, an on-hook condition is detected at block 49. |

If the system is not in the automatic answer mode, the decision at
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- recording node and if the cordless station is identified as said
- 14 -

-7 -

block 31 is negative and flow proceeds from block 31 to block 45 where
the base unit activates all tone ringers to alert the user of the arrival of a
call. If the cordless station goes off hook, the off-hook condition is
detected at block 46 and flow proceeds to block 47.

On the other hand, with the system being set in the answering
mode, the decision at block 34 is normally negative, and the alert tone
counter 15 produces an output signal. As a result, flow proceeds from
block 33 to block 35 to stop the alert tone. The incoming call is answered
by closing subscriber loop 4 at block 36. This is done by connecting the
answering unit 14 to the telephone line 4 and activating the answering unit
14 in the recording mode. Thus, a prerecorded announcement is sent to
the telephone line to urge the caller at the distant end of the line to leave a
message following a beep tone and a caller's message is recorded. When
the message is recorded (block 37), flow proceeds to block 38 to open the
subscriber loop 4 to clear the connection in the PSTN.

With the connection with the caller of the message being cleared,
flow proceeds from block 38 to receipt-of-message notification and
message forwarding routine 50. Routine 50 begins with block 39 where
the base unit forms a dc-loop by closing the subscriber loop 4 to receive
dial tone from the switching office 5. At block 40, base unit 1 reads the
stored cellular telephone number from memory 16 and sends it to the
PSTN to establish a connection through PSTN 6 and CMTN 8 to the
cordless station operating in the global mode. Therefore, the global-
mode cordless station is alerted. If it goes off hook (block 41), flow
proceeds to block 42 where the base unit gives a prerecorded
announcement notifying the cordless station user of the presence of a
recorded message. Preferably, flow proceeds to block 43 where the base
unit operates the answering unit 14 in playback mode to reproduce the
recorded message and sends it to the cordless station over the established

connection. At the end of transmission of the caller's recorded message,
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destination, originating a call to the public switched tel ephone network
using the cellular tel ephone nunber stored in the nenory to establish a
. connection through said networks to the cordless station operating in the
gl obal node, and transmtting a prerecorded announcenent to the cordl ess
station via the established connection 8di cating that a nessage has been
recorded in said tel ephone answering unit. 6 A system as
claimed in claimb5, erein said controller ing)udes ans for operating
the tel ephonéO&’nBWF @tQulﬁlQCiﬂ ttﬁ@mnamga@@ﬂascn{)erdlooP to clear the

connection to the cordless station

Fig. 5 illustrates a programmed sequence of operations to be
performed by the base unit when it is used as a main station (which is
provided with the optional elements of Fig. 2) in a master-slave
relationship with the cordless station and the answering unit 14 can be set
individually in the recording mode by the main and cordless stations. If
the answering unit 14 is set in the recording mode by the cordless station,
for example, it is only the message of the call destined to it can be
recorded and it is only the cordless station that can access the recorded
message. In Fig. 5, call forwarding from the main station to the cordless
station is manually performed. Program execution starts with block 55 to
detect an incoming call from PSTN 6. When a call is received, all tone
ringers are activated (block 56). If the main station goes off hook (block
57); the subscriber loop is closed by connecting to it the speech circuit of
the main station (block 58. If the call is destined to the cordless station 2,
the hold/forward key at the main station is operated to keep the calling
party in a line-hold condition (block 59). If this is the case, flow proceeds
from block 59 to block 60 to check to see if the cordless station has been
set in an automatic answering mode. If the call is destined to the main
station, the hold/forward key is not operated (block 59) and flow
proceeds from block 59 to block 71 to determine when it goes on hook
and flow proceeds to the end of the program.

If the cordless station is determined to be set in the answering
mode (block 60), flow proceeds to block 61 where the main station
produces an alert tone and starts the alert tone counter 15. Flow proceeds
to block 62 to check for an output of the alert tone counter. If there is
none, flow proceeds to block 63 to check for an off-hook condition of the
cordless station.

If the cordless station is inadvertently set in automatic answer
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node to reproduce the recorded nessage and transmtting the reproduced
nmessage to the cordless station via the established connection after
. transm ssion of said prerecorded announcenent. 7. A nethod for
operating a cordl ess tel ephone system conprising a cordl ess station
operable in a | ocal node when the cordlegs station is in a |local area and
in a gl obal node when the cordless station is outside of the |ocal area,
said cordless station being assigned a cellular telephone nunber %fii

(bloc

cel | ul ar nobreds,gheprssnaviHiawleredandean obi heok sgndition will occur
63) and the alert tone is stopped (block 69). The incoming call will be

forwarded from the main station to the cordless station (block 70), and
flow proceeds to block 71. If the cordless station is not set in the
automatic answer mode (block 60), the tone ringer of the cordless station
is operated (block 72) and if the cordless station goes off hook (block 73),
flow proceeds to block 69.

Since the cordless station is assumed to be set in the automatic
answering mode, the alert tone counter 15 produces an output and flow
proceeds from block 62 to block 64 to stop the alert tone. Answering unit
14 is then operated (block 65) and when the caller's message is recorded
(block 66), flow proceeds to block 67 to open the subscriber loop 4 to
clear the connection. Flow proceeds to receipt-of-message notification
and message forwarding routine 68 in the same manner as is performed
by routine 50 of Fig. 4.

Fig. 6 illustrates a modified mode of the programmed sequence
performed by the main station, where the main station discriminates
individual calls and automatically forwards them to appropriate
destination stations. Program execution starts with block 80 to detect an
incoming call from PSTN 6. When a call is received, the controller 10
forms a dc-loop on the telephone line and sends an announcement that
the called party is being alerted (block 81). During the time the
announcement is being given, the caller sends specified digits, which are
decoded by the main station and the destination station is identified
(block 82). If the cordless station is identified as the destination, flow
proceeds from block 82 to block 83 to determine whether the cordless
station is set in automatic answer mode. If this is the case, alert tone is
produced and alert tone counter 13 is started to count the alert tone

(block 84). When the predetermined number of alert tones is counted

(block 85) before the occurrence of an off-hook condition (block 8G), the
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a connection with the cellular nobile tel ephone network when the cordl ess
station is operating in the gl obal node, and a tel ephone answering unit for
recording a message in a recording node and reproducing the recorded
nmessage in a playback node, the nmethod conprising the steps of:

storing said cellular telephone nunber -il0 @ nenory; setting the

t el ephone answering unit in the recording node when the cordless station is
operating in,the gl qbal i ving an incoHl ng call ron1a

c
publ i c swi t CHed (PBEdHRORPE %e@x@?l‘kw and the WBSVEHOBIUE HE BaRssatsse
answering urﬂb‘loél?Sé?(fg et BRSAIR mgssage (block 89), which is followed by

the opening of the subscriber loop 4 (block 90).

As in the previous embodiments, receipt-of-message notification
and message forwarding routine 91 is performed following the execution
of block 90.

If the cordless station is not set in the answering mode, flow
proceeds from block 83 to block 92 to operate the cordless tone ringer 27.
If the cordless station goes off hook (block 93), the alert tone is stopped
(block 94) and the cordless station speech circuit 22 is connected to the
telephone line 4 (block 95) to allow conversation to begin. Flow proceeds
to block 96 to detect the end of the conversation. If the main station is
identified as the destination (block 82), flow proceeds to block 97 to
operate the main station tone ringer 17. If the main station goes off hook
(block 98), the alert tone is stopped (block 99) and the main station
speech circuit 20 is connected to the telephone line 4 (block 100) to allow
conversation to begin. Flow proceeds to block 96 to detect the end of the

conversation.
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i ncom ng call; originating a call to the public switched tel ephone

net wor k usi ng -15 -
-11 - This Sheet Has Been Repi

1. An apparatus comprising:

a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, the cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode;

a memory for storing the cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the recorded message in a playback mode;

means for setting the telephone answering unit in the recording
mode; and

a controller connected to a public switched telephone network for
receiving an incoming call therefrom, forwarding the call to the cordless
station when the cordless station is operating in the local mode, operating
the telephone answering unit to record a message of a call if the call is
received during the period the telephone answering unit is set in the
recording mode, originating a call to the public switched telephone
network using the cellular telephone number stored in the memory to
establish a connection through said networks to the cordless station
operating in the global mode, and transmitting a prerecorded
announcement to the cordless station via the established connection
indicating that a message has been recorded in said telephone answering

unit.

2. An apparatus as claimed in claim 1, wherein said controller
includes means for operating the telephone answering unit in the playback

mode to reproduce the recorded message and transmitting the

T This is the repdacement sheet

* [ L ) s . % . Vgt RPN 19-"}‘?\

Yebil)



the cellular tel ephone number stored in the memory to establish a =

connection through said networks to the cordl ess stati ofhi ema enﬁemham
gl obal node; and transmtting a prerecorded announ
cordless station via the established connection |nd|cat|n
has been recorded in said tel ephone ansi&ring unit. od as

claimed in claim7, further conprising the step
reproduced message to the cordless station via the established connection

after transmission of said prerecorded announcement.

3. An apparatus comprising:

a main station having a hold/forward key arranged to be manually
operated when a call is received;

a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode;

a memory for storing said cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the recorded message in a playback mode;

means for setting the telephone answering unit in the recording
mode; and

a controller connected to a public switched telephone network for
receiving an incoming call therefrom, forwarding the call from said main
station to said cordless station when said hold/forward key is operated
and said cordless station is operating in the local mode, operating the
telephone answering unit to record a message of a call if the call is
received during the period the telephone answering unit is set in the
recording mode, originating a call to the public switched telephone
network using the cellular telephone number stored in the memory to
establish a connection through said networks to the cordless station
operating in the global mode, and transmitting a prerecorded
announcement to the cordless station via the established connection
indicating that a message has been recorded in said telephone answering

unit.
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of operating the tel ephone answering unit in the playback node to reproduce
the recorded nessage and transmtting the reproducednmessage to the —-
cordl ess station via the established connection aft efrpiardefiRER6AREGec

announcenent is transmtted. 9. Anmethod for o dl ess
t el ephone system conprising a nmain statil®a having a hol gmﬂﬂﬂﬂﬂuﬁgl
arranged to be manual |y operated when a call is received,

station operable in a | ocal node when the cordless station is in a |ocal
area and in a gl obal

4.  An apparatus as claimed in claim 2, wherein said controller

includes means for operating the telephone answering unit in the playback
mode to reproduce the recorded message and transmitting the
reproduced message to the cordless station via the established connection

after transmission of said prerecorded announcement.

5. An apparatus comprising:

a main station;

a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode;

a memory for storing said cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the recorded message in a playback mode;

means for setting the telephone answering unit in the recording
mode; and
i a controller connected to a public switched telephone network for
receiving an incoming call therefrom, producing an announcement upon
receipt of the incoming call and identifying one of said main station and
said cordless station as a destination depending on digits received during
the period said announcement is produced, forwarding the call to said
cordless station when said cordless station is identified as the destination
and said cordless station is operating in the local mode, operating the
telephone answering unit to record a message of a call if the call is
received during the period the telephone answering unit is set in the

recording mode and if the cordless station is identified as said
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mode when the cordless station is outside of the |ocal area, said cordless
station being assigned a cellular tel ephone nunber of a ldbiEShestHa placec
t el ephone network for establishing a connection with the ce M ]I "

t el ephone network when the cordless station is operating in

nmode, and a tel ephone answering unit ferd4recording a nessage in a recording
node and reproduci ng the recorded nessage in a playback node, the nethod

I Si . fo. . ' i, d [ 1,ul | eph nb '
compr1 S0 LISSEBS. Oinacing o sikon DL S LR SRS e i1 @
recelving an,fg ehe D 'relEﬁHé‘hé‘nB%ércstéé@dt e ﬁﬁh@&?foﬂbeestablish a

connection through said networks to the cordless station operating in the

global mode, and transmitting a prerecorded announcement to the
cordless station via the established connection indicating that a message

has been recorded in said telephone answering unit.

6. An apparatus as claimed in claim S, wherein said controller
includes means for operating the telephone answering unit in the playback
mode to reproduce the recorded message and transmitting the
reproduced message to the cordless station via the established connection

after transmission of said prerecorded announcement.

7. A method for operating a cordless telephone system
comprising a cordless station operable in a local mode when the cordless
station is in a local area and in a gloi)al mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode, and a telephone answering unit for
recording a message in a recording mode and reproducing the recorded
message in a playback mode, the method comprising the steps of:

storing said cellular telephone number in 2 memory;

setting the telephone answering unit in the recording mode when
the cordless station is operating in the global mode;

receiving an incoming call from a public switched telephone
network;

operating the telephone answering unit to record a message of said
incoming call;

originating a call to the public switched telephone network using
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net wor Kk; operating the tel ephone answering unit to record a nessage
of the incom ng call when said hold/forward key is operated;

- 15 -

the cellular telephone number stored in the memory to establish a
connection through said networks to the cordless station operating in the
global mode; and

transmitting a prerecorded announcement to the cordless station
via the established connection indicating that a message has been recorded

in said telephone answering unit.

8. A method as claimed in claim 7, further comprising the step
of operating the telephone answering unit in the playback mode to
reproduce the recorded message and transmirtting the reproduced
message to the cordless station via the established connection after said

prerecorded announcement is transmitted.

9. A method for operating a cordless telephone system
comprising a main station having a hold/forward key arranged to be
manually operated when a call is received, a cordless station operable in a
local mode when the cordless station is in a local area and in a global
mode when the cordless station is outside of the local area, said cordless
station being assigned a cellular telephone number of a cellular mobile
telephone network for establishing a connection with the cellular mobile
telephone network when the cordless station is operating in the global
mode, and a telephone answering unit for recording 2 nﬁessage ina
recording mode and reproducing the recorded message in a playback
mode, the method comprising the steps of:

storing said cellular telephone number in a memory;

setting the telephone answering unit in the recording mode;

receiving an incoming call from a public switched telephone
network; i

operating the telephone answering unit to record a message of the
incoming call when said hold/forward key is operated;

R

s is the replacement sheet

3 0 SEP w96

Date:



- 16 - originating a call to the public sw tched tel ephone network
using the cellular tel ephone nunber stored in the nenory to establish a
connection through said networks to the cordless station operating in the
gl obal node; and transmtting a prerecorded announcenent to the
cordl ess station via the established congection indicating that a nessage
has been recorded in said tel ephone answering unit.

originating a call to the public switched telephone network using
the cellular telephone number stored in the memory to establish a |
connection through said networks to the cordless station operating in the
global mode; and

transmitting a prerecorded announcement to the cordless station
via the established connection indicating that a message has been recorded

in said telephone answering unit.

10. A method as claimed in claim 9, further comprising the
step of operating the telephone answering unir in the playback mode to
reproduce the recorded message and transmitting the reproduced
message to the cordless station via the established connection after said

prerecorded announcement is transmitted.

11. A method for operating a cordless telephone system
comprising a main station, a cordless station operable in a local mode
when the cordless station is in a local area and in a global mode when the
cordless station is outside of the local area, said cordless station being
assigned a cellular telephone number of a cellular mobile telephone
network for establishing a connection with the cellular mobile telephone
network when the cordless station is operating in the global mode, and a
telephone answering unit for recording a message in a recording mode
and reproducing the recorded message in a playback mode, the method
comprising the steps of:

storing said cellular telephone number in a memory;

setting the telephone answering unit in the recording mode; and

receiving an incoming call from a public switched telephone
network;

sending an announcement to the public switched telephone

network and identifying one of said main station and said cordless station

I T e e e
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10. A nethod as clainmed in claim9, further conprising the step of
operating the tel ephone answering unit in the playback nbode to reproduce
the recorded nessage and transnmitting the reproduced nessage to the
cordl ess station via the established connection after said prerecorded
announcenent is transmtted. -IA- A nethod for operating a
cordl ess tel ephone system conprising a main station, a cordless station

operabl e i nasaalcf%(s:te}lnagggedcpending on digits received during the period said

announcement is sent;

operating the telephone answering unit to record a message of said
incoming call when said cordless station is identified as said destination;

originating a call to the public switched telephone network using
the cellular telephone number stored in the memory to establish a
connection through said networks to the cordless station operating in the
global mode; and

transmitting a prerecorded announcement to the cordless station
via the established connection indicating that a message has been recorded

in said telephone answering unit.

12. A method as claimed in claim 11, further comprising the
step of operating the telephone answering unit in the playback mode to
reproduce the recorded message and transmitting the reproduced
message to the cordless station via the established connection after said

prerecorded announcement is transmitted.

IR e



when the cordless station is in a local area and in a gl obal node when the
cordless station is outside of the |ocal area, said cordless station being
assigned a cellular tel ephone nunber of a cellular nobile tel ephone network
for establishing a connection with the cellular nobile tel ephone network
when the cordless station is operating in18he gl obal node, and a t el ephone
answering unit for recording a nessage in a recordi ng node and reproduci ng
the recorded nessage in a playback node, the nmethod conprising the steps

of : storing said cellular telephone nunber in a nmenory;

setting the tel ephone answering unit in the recordi ng node; and

APPARATUS AND METHOD FOR MESSAGE RECORDING AND RECEIPT-OF-
MESSAGE NOTIFICATION TO CORDLESS STATION OPERATING AS CELLULAR
TELEPHONE

ABSTRACT

A cordléss station is operable in a local mode when in a local area and in a global
mode when outside of the local area. The cordless station (2) is assigned a telephone number
of a cellular mobile telephone network (CMTN) for establishing a connection there_with when
in the global mode. A memory (16) is provided for storing the telephone number. A
controller (10) is connected to a public switched telephone network (PSTN) to receive an
incoming call forwarded to the station (2) when it is operating in local mode, and operates a
telephone answering unit (14) to record a message if the station (2) is in the global mode. !
When a message is recorded, the controller (10) originates a call to the PSTN using the stored
number to connect through the PSTN and CMTN networks (6, 8) to the station (2) in the

global mode. A prerecorded announcement is then sent to the station (2) indicating that a

message has been recorded in the telephone answering unit (16).

Fig. 4.
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recei vi ng an incoming call froma public swtched tel ephone network;
sendi ng an announcenent to the public switched tel ephone network and
kdentifying one of said main station and said cordless station
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- 17‘1 as a destination depending on digits received during the period

sai d announcenent is sent; operating the tel ephone answering unit
:to record a nessage of said incomng call when said cordless station is
identified as said destination; oripghnating a call to the public

swi tched tel ephone network using the cellular tel ephone nunber stored in
the menory to establish a connecti r oggh said to the cordl ess
station operating in the CFIGI' 4 @1@

OPERATE ANSWERING UNIT IN PLAYBACK
MODE AND SEND REPRODUCED MESSAGE
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gl obal node; and transmtting a prerecorded announcenent to the
cordless station via the established connection indicating that a nmessage
. has been recorded in said tel ephone answering unit. 12. A

met hod as clainmed in claim1l, further congysing the step of operating the
t el ephone answering unit in the playback node to reproduce the recorded
nmessage and transmtting the reproduced nessage to the cordless station via

t he establi shethlﬂrle(Si on after said
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.prerecorded announcenent is transmtted.
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ABST T OF THE DISCL

A cordless station is operable in a local mode when it is in a local
area and in a global mode when it is outside of the local area. The
cordless station is assigned a telephone number of a cellular mobile
telephone network (CMTN) for establishing a connection therewith when
it is operating in the global mode. A memory is provided for storing the
cellular telephone number. A controller is connected to a public switched
telephone network (PSTN) to receive an incoming call and forwards it to
the cordless station when the latter is operating in the local mode, and
operates a telephone answering unit to record a message of the call if the
cordless station is operating in the global mode. When a message is
recorded, the controller originates a call to the PSTN using the telephone
number stored in the memory to establish a connection through the
PSTN and CMTN networks to the cordless station operating in the
global mode. A prerecorded announcement is then sent to the cordless
station via the established connection indicating that a message has been
recorded in the telephone answering unit. Preferably, the controller then
operates the telephone answering unit to reproduce the recorded message

and transmits it to the cordless station.

Fig. 1
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Whar is claimed is: S
| | e etd
1. A cordless telephone system.domprising: o
2 cordless station operable in a local mode when the cordless
station is in a local area and in 2 global mode when the cordless station is
outside of the local area, the cordless station being assigned a cellular
telephone number of a cellular mobile telephone nerwork for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode;
a memory for storing the cellular telephone number; |
a telephone answering unirt for recording a message in a recording
mode and reproducing the recorded message in a playback mode;
means for setting the relephone answering unit in the recording
mode; and
a conuroller connected to a public switched relephone nerwork for
receiving an incoming call therefrom, forwarding the call to the cordless
station when the cordless station is operating in the local mode, operating
the telephone answering unit to record a message of a call if the call is
received during the period the telephone answering unit is set in the
recording mode, originating a call to the public switched relephone
nerwork using the cellular telephone number stored in the memory 1o
establish a connection through said networks to the cordless station
operating in the global mode, and transmitting a prerecorded
announcement 1o the cordless station via the established connection
indicaring that a message has been recorded in said telephone answering

unit.

2. A system as claimed in claim 1, wherein said controller
includes means for operating the telephone answering unit in the playback

mode to reproduce the recorded message and transmitting che
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reproduced message to the cordless station via the established connection

after transmission of said prerecorded announcement.

3.. A cordless telephone system. comprising:

a main station having 2 hold/forward key arranged to be manually
operated when a call is received;

a cordless sration operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless starion being assigned a cellular
telephone number of 2 cellular mobile relephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operaring in the global mode;

a memory for storing said cellular telephone number;

a telephone answering unir for recording 2 message in 2 recording
mode and reproducing the recorded message in a playback mode;

means for setting the telephone answering unit in the recording
mode; and

a controller connected to a public switched telephone network for
receiving an incoming call therefrom, forwarding the call from said main
station to said cordless station when said hold/forward key is operated
and said cordless station is operating in the local mode, operating the
telephone answering unir to record a message of a call if the call is
received during the period the telephone answering unit is set in the
recording mode, originating a call to the public switched telephone
nerwork using the cellular telephone number stored in the memory to
establish a connection through said networks to the cordless station
operating in the global mode, and transmitting a prcrccorded.
announcement to the cordless station via the estzblished connection

indicating that a message has been recorded in said telephone answering

e
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4, A system 25 claimed in ¢laim 2, wherein said controller
includes means for operating the telephone answering unir in the playback
mode to reproduce the recorded message and transmitting the
reproduced message to the cordless station via the established connection

after transmission of said prerecorded announcement.

5. A cordless telephone system comprising:

a main station;

a cordless station operable in a local mode when the cordless
station is in a local area and in a global mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile telephone nerwork for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode; '

2 memory for storing said cellular telephone number;

a telephone answering unit for recording a message in a recording
mode and reproducing the recorded message in 2 playback mode;

means for setting the telephone answering unit in the recording
mode; and _

a controller connecred to 2 public switched telephone nerwork for
receiving an incoming call therefrom, producing an announcement upon
receipt of cthe incoming call and identifying one of said main station znd
. said cordless station as a destination depending on digits received during
the period said announcement is produced, forwarding the call to said
cordless station when said cordless station is identified as the destination
and said cordless station is operating in the local mode, operating the
telephone answering unit 1o record a message of a call if the call is
received during the period the telephone answering unit is set in the

recording mode and if the cordless station is identified as said
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destination, originating a call to the public switched telephone network
using the cellular telephone number stored in the memory to establish a
connection through said nerworks to the cordless station operarting in the
global mode, and transmitting a prerecorded announcement to the
cordless station via the established connection indicating that a message

has been recorded in said telephone answering unit.

6. A system ‘as claimed in claim 5, wherein said controller
includes means for operéting the telephone answering unit in the playback
mode to reproduce the recorded message and transmitting the
reproduced message to the cordless station via the established connection

after transmission of said prerecorded announcement.

7. A method for operarting a cordless telephone system
comprising a cordless station operable in a local mode when the cordless
station is in a local arez and in a global mode when the cordless station is
outside of the local area, said cordless station being assigned a cellular
telephone number of a cellular mobile telephone network for establishing
a connection with the cellular mobile telephone network when the cordless
station is operating in the global mode, and a telephone answering unir for
recording a message in a recording mode and reproducing the recorded
message in a playback mode, the method comprising the steps of:

storing said cellular telephone number in 2 memory;

setting the telephone answering unir in the recording mode when
the cordless station is operating in the global mode;

receiving an incoming call from a public switched telephone
network;

operating the telephone answering unir to record a message of said
incoming call; |

originating a call to che public switched telephone network using
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