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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 communicarion with a cellular mobile
telephone network
Description of the Related A
Known cordless telephone systems include a main scation 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 nor operated,
the cordless station operates in a local mode in which it escablishes an
intercom channel to che base uait to communicate with the public
swirched relephone network. When chis 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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location to gain access 0 a message recorded in the telephone answering
SUMMARY OF THE INVENTTON

It is therefore an object of the presear invention to provide an
apparatus and method for recording a massage 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
answering unit in the playback mode to reproduce the recorded message
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and transmits the reproduced message to the cordless starion via the
- established connecrion after the prerccorded announcemenc 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 station 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
The present invention will be dscnbed in furcher detail with
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reference to the accompanying drawings, in which:

Fig. 1 is a schematic blockdugram of a cordless telephone system
' 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 operate in the global mode, it is
assigned 1 telephone number of the cellular network 8. |

In Fig. 2, the base unitincludesaconuollu 10 and 2 line inrerface
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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 a
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
set in the recording mode to count the number of alert tones (hence, ting-
back tones to the caller) and produces an output when the alert tone is
repeared 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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speech circuit 20 of 2 handser,
~ 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. |
Ifthesysmmisnotinrhcau:omaticanswermode. the decision at
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block 31 is ncgative 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 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,
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flow proceeds to block 44 o open the subscriber loop 4 to cleas the
‘connection to the cordless station

Fig. 5 illusrrates 2 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 at 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 tone 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 NockGSmcheckforano&'hookcondmonofthe |

cordless starion,
If the cordless station is inadvervently set in automatic answef
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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
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alert tane 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 black 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 block 96 to derect the end of the conversarion. 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 muain station 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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What is claimed is:

1. An appatatus comprising:
| 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 relephone 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

unit.

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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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 cordless starion operable in a local mod.e 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 aumber of a cellular mobile telephone nerwork for establishing
a connecrion with the ceflular mobile telephone nerwark 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
aetwotk using the cellular telephone pumber stored in the memory to
- 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
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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 unir for recording a message in a recording
mode and reproducing the recorded message in 2 playback mode;
means for serting the celephone answenng unit in the recording
mode; and |

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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destination, originaring a call to the public switched telephone network
using the cellular relephone number stored in the memory to establish a
connection through said networks to the cordless station operating in the
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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 unir for
recording a 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 whcn
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; |

originaring a call to the public switched tcléphonc network using
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the cellular 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

-15-

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
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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 mode; 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 of:
storing said cellular relephone numbcr 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 xdenufymg one of said main station and said cordless station
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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
global mode; and

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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