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(57) Abstract

A cordless telephone base station (1) for connection to a telecommunications network (7) has means (11) for handling incoming calls
according to the presence or absence of the handsets (3a, 3b) as detected by responses to paging signals transmitted by the base station.




CA 02260140 1999-01-11

WO 98/03002 PCT/GB97/01848 -

10

15

20

25

30

DL ELEPH APPARAT

This invention relates to cordless telephone apparatus, and in particular to
customer premises equipment (CPE) for use in supporting an enhanced service to
the customer. The invention has particular application for a service allowing a
user to use both a cordless or fixed telephone system and a cellular telephone
system interchangeably, efficiently and flexibly, without the need for compiex
procedures.

The essential distinction between a cordless system and a cellular system
is that in general a cordless handset works in conjunction with a specific radio
base station connected to a fixed telecommunications exchange line, whilst a
cellular handset wili communicate with whichever of a number of radio base
stations currently provides the best radio link. Cellular systems require handover
of a handset from one base station to another as the handset and its user move
around the coverage area. Some large scale cordless systems, known as ‘Wireless
PBX’, offer conventional private exchange services and allow use of a handset
with different base stations within a small defined area such as a single building or
campus, but incoming calls are always routed to the same (fixed) exchange line.

If a user has access to both cordless and cellular systems it is preferabie
for the user to use the cordiess system dedicated to him whenever possible, so
that the available capacity of the cellular system can be used by other users, and
because cordless systems are simpler and therefore less expensive to provide. The
cordless system may also offer features not available in the ceilular network.
Cordless and cellular handsets both generally operate using radio communication
but other wireless communication media such as ultrasound or optical signals (e.g.
infrared) are sometimes used, and the term “wireless” as used in this specification
embraces any such communication medium.

it will be seen from the foregoing that cordiess systems have some
features in common with truly “fixed” systems and some in common with fully
“mobile” systems such as cellular systems.

Dual purpose handsets, capable of operating on both cordless and cellular
systems have been developed. Examples are described in GB2225512,
WO083/16534, W093/16348, W023/16549, W093/16560 and WO94/00946 (all
Motorola), EP 0660626 (Nokia), and W095/01070 (Ericsson}. Some of these
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automatically switch between cordless and cellular operation according to which
type of base station can be detected by the mobile unit. However, for incoming
calls the user of such a handset must have two telephone numbers; one for each
system, and the user must arrange that calls made to the number corresponding to
the system on which the user is currently not operating are nevertheless
answered, for example by setting up a call diversion to the other number. A call
diversion is an INstruction  transmitted to the control layer of the
telecommunications system Instructing that all calls to a given number {usualty
that of the line from which the instruction comes) should be switched to a
different specified number. It should be distinguished from call transfer, in which
an individual call already in progress is redirected to another line. The latter service
IS not yet generally available on public switched networks.

It is therefore necessary to identify whether the or each handset is in
wireless communication with its cordless base station, in order to determine
whether to route calls to it by the normat fixed exchange line, or whether to route
calls by the cellular route. In some of the prior art dual mode systems discussed
above, the handset senses when it is out of contact with jts cordless base station,
and initiates call diversion to the cellular number accordingly. However, this is
difficult to achieve because the handset is not able to communicate with the
exchange line to set up the diversion, having just gone out of range. It therefore
requires a cellular call to be made to set up the diversion on the fixed network,
which in turn requires that the fixed exchange has the capability to set up such a
call diversion for calls dialled to one number (the fixed line), on instructions from
another (the cellular phone).

For security, many Call Diversion services can only be set up from the
number from which the calis are to be diverted. For those services which can be
set up remotely (e.g. from the number to which the call§ are to be diverted), the
procedures are more complex, since the number from which the diversion ig to
take place must be identified angd suitabie precautions taken to ensure that
inadvertent or malicious diversion of calls to the other users’ numbers are not set
up.

If the handset is out of contact with both systems (for example because it

is switched off) it may be desirable to have calls diverted to a defauit number. In
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these circumstances it is clearly impossible to initiate the diversion from the
handset,

Moreover, if the handset is one of several associated with the cordless
base station, diversion to the cellular number of calls intended for the fixed
exchange line would prevent the other handsets receiving incoming cails.

According to the invention there is provided a cordless telephone base
station comprising means for connection to an exchange connection of a
telecommunications network; wireless communication means for establishing
wireless communication with one or more handsets to enable telephone
communication between the handsets and the telecommunications network:
paging means for transmitting a paging signal to the or each handset: and handset
detection means for detecting a response, transmitted by the handset, to such a
paging signal; characterised in that the base station has call handling means for
generating call diversion instructions and means for transmitting said call diversion
instructions over the exchange connection to cause the network to direct incoming
calls to the said exchange connection or to a predetermined other connection,
specified in the instructions, according to the presence or absence of the handsets
as detected by the paging signal responses.

According to a second aspect of the invention, there is provided a method
of controlling the routing of calls directed over a telecommunications network to a
cordless telephone base station connected thereto and arranged for wireless
communication with one or more cordless handsets, wherein the base station
transmits paging signals to one or more of said handsets, detects the presence or
absence of responses to said paging signals, generates call diversion instructions,
and transmits said call diversion instructions over the exchange connection to
cause the network to direct incoming calls to the said exchange connection or to a
predetermined other connection, specified in the instructions, according to the
detected presence or absence of said paging signals.

The invention makes use of the fact that although the handset is not in
communication with the fixed exchange line when it goes out of range of the base
station, the base station itself is still connected to the network. In normai cordiess
telephone systems, a base station and handset exchange coded paging signals

when a call is initiated by either of them, in order to ensure that the handset is
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properly in communication with the correct base station, and in particular to
prevent accidental or malicious interception of calls by any other user’s handset
which may be nearby. The present invention makes use of this feature, to arrange
for incoming calls to be handled differently according to whether the cordless
handset is present or absent.

Preferably, the paging means is arranged to send paging signals
periodically, and is controlled by the detection means such that if the detection
means detects a response to a first paging signal, but fails to detect a response to
the next paging signal, further paging signals are transmitted by the paging means
at a shorter time interval. The detection means may comprise means for measuring
the strength of the response signal detected, and the paging means being arranged
to transmit paging signals at a rate related to the strength of the response signal.

If the handset is absent, i.e. out of wireless communication with the base
station, incoming calls can, for example, be diverted to a cellular number
associated with the same handset. In systems with more than one handset, the
system may be configured so that calls are diverted only if none of the handsets
are present. Alternatively, if incoming calls intended for different handsets can be
distinguished (e.g. using the Called Number Identity service described elsewhere in
this specification), call diversion may be arranged for those individual handsets
which are absent, with other calls continuing to be received. Other permutations
can be envisaged, for example if Handset A is absent, ring Handset B but not C: if
both A and B are absent, arrange for call diversion.

The call handling means may have signal detection means for detecting
signalling received from the network indicative of the calling party’s identity
and/or preferences; and connection selection means arranged to attempt
communication with one of several handsets capable of wireless communication
with the base station, the handset being selected in response to signais detected
by the signal detection means and handset detection means. The base station may
further comprise caller interface means, the caller interface means comprising
option generation means for generating and transmitting messages inviting the
caller to transmit additional signalling to select one of the available handsets, and
caller response means responsive to such signalling to select such a connection.
The signal detection means may have means for detecting signalling indicative of

the preferences and/or the identity of the calling party and the option generation
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means can be controlled to offer connections (for example to different handsets, or
to an answering machine) in response to signals detected by the signal detection
means indicative of the calling party’s identity and/or preferences. This signal
detection means can be responsive to a ringing cadence or pattern, indicative of a
calling party preference.

The base station may have programming means for programming the
option generation means to select which connections are offered, according to the
called and/or calling numbers detected.

In the form described the invention requires no modification to the existing
telephone network, provided that the Call Diversion service is available. For some
of the preferred features, Calling Line Identity (CLl) or Called Number ldentity {CNI)
are also required.

An embodiment of the invention will now be described with reference to
the accompanying drawings, in which:

Figure 1 shows a customer premises equipment {telephone apparatus), and
associated telephone handsets and exchange lines, according to the invention;

Figure 2 shows a controller and ancillary equipment forming part of the
telephone apparatus of Figure 1;

Figure 3 shows a call processor and ancillary equipment also forming part
of the telephone apparatus of Figure 1.

This embodiment aiso incorporates the invention of our co-pending
international application, ciaiming priority from European applications 96305600.7
and 96305370.7 , which has the same filing date as the present application.

Figure 1 shows a customer base station apparatus 1 according to the
invention having a radio antenna 2 for communication using a cordless protocol
with mobile stations 3A, 3B and fixed connections to a fixed telephone instrument
4 and an answering machine 5. The apparatus 1 is connected by means of a
fixed exchange line 6 to a conventional public switched telecommunications
network (PSTN) 7. For incoming calls over the line 6 two separate directory
numbers, referred to hereafter as the “primary number” and the “alternative
number”, are available. The mobile units 3a and 3b may also communicate (as
shown for mobile unit 3a) with a cellular radio system using a cellular protocol

such as GSM (Global System for Mobile Telecommunications) by means of a base
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transceiver site 8 (BTS) and a mobile switching centre (MSC) 9 which is connected
to the fixed switching system 7. Incoming calls can be made to the users of the
equipment 1 by callers such as caller 10 connected to the switched
telecommunications system 7 {or indeed the mobile system 9) in the conventional
way. The handset 3a also has a telephone number in the cellular system, referred
to hereinafter as the “remote number”.

Figure 2 shows in more detail part of the telephone apparatus 1,
specificaily a control unit 11. The control unit 11 has input from a cordless
handset detector 13 and from a manual input unit (here embodied as a keyboard
15).  Although illustrated here as a separate unit, the manual input may be
provided using the keypad of one of the telephones 3a, 3b, 4. The detector 13 in
turn has input from a cordless handset cradle 16 and from the radio antenna 2. A
pager unit 12, for transmitting paging signals to the cordless handsets through the
antenna 2 is also provided. The control unit 11 has two outputs, firstly to a call
divert unit 14 which in turn has an output to the PSTN 7 by way of exchange line
6. The second output from the control unit 11 is to a call processor unit 20 shown
in Figure 3.

Figure 3 shows the call processor unit 20 and various ancillary units which
also form part of the apparatus 1. As weil as the aforementioned input from the
control unit 11, the call processor unit also has a called number identity {(CNI) unit
22 and a calling iine identity (CLI) unit 23, both of which detect incoming signals
from the exchange line connection 6. In the former case, the exchange line 6
feeds a ringing current detector 21, which identifies the presence of ringing current
and passes a signal indicative of the ringing current to the called number identity
unit 22.

The call processor 20 is selectively connectable to the antenna 2,
telephone 4 and answering machine 5 for routing incoming calls, in response to the
various inputs to the call processor.

The cali processor 20 is under control of a clock 24. The call processor
20 is also associated with a response detection unit 25, which returns an input to
the call processor 20. In this embodiment the call processor 20 also has an output

to a call transfer unit 26, which in turn has an output to the exchange line 6.
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The call processor 20 aiso has an output to an option processor 27 which
in turn has an output to a caller prompt generator 28 which itself has an output to
the exchange line 6. A further Input from the exchange line 6 leads to a DTMF
decoder 29 which in turn feeds back to the option processor 27 to provide a
further input to the call processor 20.

The call processor unit 20 also controis an earthing switch 30 which
causes one or other wire of the PSTN connection 6 to be connected to “earth”
(zero) potential, thereby simulating the operation of the “recall” button on a
conventional telephone. As will be described below, this switch may be repiaced
by a generator of a ‘loop disconnect’ signal, or any other signal recognisable as a
“recall” instruction by the PSTN 7.

Telephone network services are being developed which allow several users
to make use of the same exchange line and for the various users of the service to
have personalised services although sharing the same iine. The call handling unit 1
is designed to make use of these services, in many cases operating them
automatically instead of by means of user input, in order to provide additional
services, and in particular to allow call diversion, selective call transfer and other
call handling functions to be performed in response to the nature of incoming calls,
with minimal additional input from the user himself. In particular the system is
designed to allow the user of a dual mode cordless/cellular handset to be reachable
by the same telephone number whether he is within range of his cordless base
station or not, but by the most economical route, without complex inputs by either
the called or calling party. The system also allows the user to handle individual
calls in a manner most appropriate to the nature of the calling and called parties
automatically, without the need for any specialised input from the user once the
system has been configured to the user’s individual requirements.

The call handling unit 1 described below operates in conjunction with
conventional cordless and/or fixed handsets, and a conventional answering
machine 5. However, if preferred the answering machine functionality may be
incorporated within the call handling unit 1. Further telephone apparatus may be
connected to the exchange line 6 in paraliel with the unit 1. In one possible

arrangement, the call-handling unit 1 replaces the base station of a conventional
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domestic cordless system, connected in parallel with one or more fixed telephones.
In this arrangement the fixed telephones would not be controlled by the unit 1.

The call handling unit 1 is intended to work with existing public switched
telephone networks and cellular radio networks, using network services which
already exist or have been proposed for introduction in the near future. A
telephone network operator would therefore offer the call handling unit 1 and a
suitable package of its existing network services in order to provide all the

necessary functionality. Some of these network services will now be described.

lling Line | i I

A service whereby a signal, indicative of the origin of a call, is transmitted
by the network to the called number. Apparatus suitable for converting these
signals for display of the caller’s identity can be provided, giving the called party
the ability to identity a caller and to choose whether to answer the cali, greet the
caller by name when answering, or (if the apparatus stores the display after the
caller has rung off) to return a call if the called party is unable to answer it at the
time it is made. Systems have been developed which allow the use of “Calling Line
ldentity” (CLI) to determine whether a call is to be answered, and which handset
to ring of several wired to a control unit. An example of such a system is disciosed
in International Patent Specification no. W095/23526 (SNI innovation). However,
this only allows calls to be routed to selected handsets connected to the routing
apparatus, for example to ensure that incoming calls are routed to specified
extensions, for example to avoid disturbance to users of the other extensions. in

rooms which are currently occupied.

mber ldenti |
A service now being introduced by some telecommunications operators in
which more than one different telephone number is served by the same exchange
line. In order to identify to the calied party the number that has been dialled the
exchange arranges that the ringing tone varies in a characteristic way according to
which number has been dialled. This is known as “ringing cadence”. For example,
if the number dialled is the “primary number” the exchange causes ringing current

to be transmitted in a “double ring”, repeated periodically as is conventional in
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telephone systems in for example the United Kingdom, whereas if the “alternative
number” is dialled a single ring, repeated periodically, (as is conventional in the
United States and some European countries) is initiated by the exchange. Other
ring cadence variations may be used; for example patterns of short and long rings,
triple rings, etc. The called party, on hearing the ringing pattern or cadence, will
recognise which number has been dialled and therefore the type of call which is
being made; for example the numbers could be allocated to different members of
the household, or aiternatively they may be a business and domestic {private)

number for the same person.

Call Diversion

A network service in which a user can divert incoming calls to another
number by programming the exchange to reroute the calls, for example by
transmitting DTMF (dual tone multiple frequency) tones by means of keystrokes on
his telephone keypad. When the service is activated, the PSTN routes all incoming

calls to the new number

Call Transfer

In this service an incoming call made to an exchange line is intercepted,
such that the called party can arrange for the calling party to be connected to a
third party, the original connection then being released. This service is commonty
provided in private exchanges (PBX), in order to allow incoming calls to be
transferred from one extension line to another. In general the transfer is effected
by “parking” the incoming caii using an earthing key (usually known as the “recall”
button), and then dialling the new number. Normally this takes place whiist the call
is in progress (i.e. after the call has been answered), but in the present
embodiment the apparatus is arranged to carry out the transfer as soon as the
connection to the called party is made, and before ringing tone is applied to the
handset. Call Transfer is distinct from Call Diversion in that Call Diversion causes
all incoming calls to be intercepted by the exchange and routed directly to the
remote number, without the involvement of the exchange line associated with the
number dialied. Call Diversion involves less signalling overhead, and will operate

even if the line is already in use, but it is less versatile as it does not permit the
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called party to select different treatment for different calls. Call Transfer is not yet
generally available on public switched networks.

The term “routing”, as used in this specification, includes both call transfer
and call diversion. It also embraces the connection of a call by a base station to

one or other of the apparatus associated with it (e.g. an answering machine or a

cordless handset).

The detailed operation of the system will now be described. The
generation by the control unit 11 of call handling settings to be used by the
processor 20 will be described first. A user input 15 (illustrated as a keyboard)
allows the user to programme the call processor 20 to handle different types of
call in different ways according to a number of criteria which the user may wish to
apply. For example the user may wish to distinguish between incoming calls made
on the “primary” number and those made on the “alternative” number {which the
call processor 20 can distinguish by the different ringing cadences as will be
described), or by the identity of the caller making the call (using CLI). The user may
wish to select that the only calls to be routed to the cellular telephone number
when the mobile station 3a is not within range of the cordless base station
apparatus 1 are those directed to the primary number and originating from certain
selected directory numbers. This would ensure that only business calls from
certain selected callers would reach him: less urgent calls, and calls intended for
other users or other handsets, being handled by the base station e.g. by being
routed to an answering machine 5. Routing to directory numbers other than the
user’'s own cellular telephone number is also possible. The user input 15 may be
used to programme the controller on a real-time basis when the user takes his
handset out of, or back into, range of the base station 1. However it may aiso be
programmed in advance, either to operate on a regular time of day/day of week
basis (for instance routing business calls to the answering machine outside
business hours, or maybe according to a predetermined schedule depending on the
known future schedule of the user. The user input 15 may also be used to
configure that certain categories of call (for instance a specific CLI) is not to be
answered at all. This would be useful for example as an automatic screening of

nuisance calls from a known source.
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The table below shows an exemplary pattern of call handling which may
be programmed into the call processor 20 by means of the control unit 11 and user
input 15. For illustrative purposes, the “primary number” may be considered to be
the user’s business number and “alternative number” the user’s private number,
but they may be used in any other way that the user requires, for exampie to

identify calls to different household members.

CNi—> PRIMARY NUMBER ALTERNATIVE NUMBER
CLI

\

Category 1 Follow handset 3a Any handset on base
Category 2 Handset 3a if on base Handset 3b if on base
Category 3 No answer No answer

Default Answering machine Any handset on base

Four categories of calling line identity are identified in Table 1, identified as
“category 17, “category 2", “category 3" and “Default”. “Defauit” is used for any
Calling Line Identity not specifically identified under any of the other categories.

Category 1 CLls may be for example business associates whom the user
of the primary number wishes to be able to reach him using his cellular telephone
3a even if he is away from base. in this case the call processor 20 will be
programmed such that if the handset 3a is not detected by the detector 13, as will
be described below, the call is transferred by way of the PSTN and the mobile
network 8 and 9 to access the user handset 3a on the remote number by means of
the celiular network. However, the associates may also wish to contact the
location rather than the person and they may do this by dialling the “alternative
number” instead of the “primary number”.

For Calling Line Identities in Category 2, the primary number and
alternative number are used in this example to contact different members of the
household etc, by ringing different handsets.

Category 3 is, for example, the Calling Line Identity of a known nuisance
caller to whom none of the users wish to answer any calls. In existing systems, a

user could use a Calling Line Identity display to determine whether to lift the
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receiver, but the telephone would nevertheless ring. The called party has to check
the CLI dispiay before answering the call, and an answering machine, if fitted,
would nevertheless answer the call if the user does not pick it up. However, even
the mere knowledge that a nuisance caller is attempting to call can be very
distressing to the victims of such calls. In the described embodiment the system
would not route the call to any handset (or other device such as the answering
machine 5), and would simply present the caller with ringing tone, without the
called party even being aware of it.

Finally, there is a default condition for Calling Line Iidentities not falling into
any of the specified categories, and here again the default condition may be routed
differently according to whether the “primary number” or “aiternative number” is
dialled.

The settings set by the control unit 11 may include a hierarchy of
conditions for use in turn, in the event that the preferred condition shown in Table
1 is not answered. In each case the hierarchy should eventually finish at either
the answering machine or “no answer”. It should also be recognised that Tabie 1
shows the settings at a particular time. The controller may be set to programme
the call processor to vary the settings according to a predetermined schedule
which may be a diary system or a regular “time of day” schedule. For example all
calls may be routed to the answering machine during the night.

The control unit 11 has a second input from a handset detector 13. This
allows the controller to set the call processor 20 to answer calis or divert them to
the ceilular number according to whether the dual mode handset 3a is within range
of the cordless base station antenna 2.

A paging system is used to determine whether the handsets 3a, 3b are
within wireless communication range of the cordless base station antenna 2. This
is an adaptation of the known cordless paging systems which operate when a call
attempt is being made to or from the handset. In this modified arrangement the
pager 12 causes an interrogation signal to be sent periodically, whether or not a
call attempt is being made, which the handset will respond to in the normal way if
it is in within range. The detector 13 determines whether the signal from the
pager 12 has been responded to, and if the handset is newly absent, or newly

present it initiates or cancels call diversions accordingly. In order to avoid frequent
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resetting of the call diversion system on and off, which may occur if the handset
3a is close to the limits of range of the base station 2, the call routing function
may be arranged to be initiated by the control unit 11 only if a predetermined
number of consecutive pagings, for example three, achieve the same response.

The paging rate may be increased if a change is detected, to allow such
consecutive pagings to take place over a shorter timescale than would otherwise
be the case, this identifying a change more quickly. The paging rate may aiso be
varied according to the detected signal level, so that if a handset is close to the
limits of the range, and this likely to make a transition, that transition is identified
more readily.

The detector 13 may have a second mode of operation, in which it can
detect the presence of the handset 3a in a cradle 16. If the base station has more
than one associated handset the detector 13 can be arranged to identify which
handsets are present. The cradle 16 may be arranged to identify each individual
handset. The cradle 16 may also serve as a battery charger for the handset 3a,
and one possible way in which the recognition of the handset may be achieved is
by providing a different configuration of electrical connections on each handset 3a,
3b, compatible with different terminals on the cradle 16, such that the cradle can
detect which of its terminals are connected to the handset 3a or 3b, and therefore
which handset is in the cradle 16.

There may be more than one cradle 16, to allow several handsets to be
stored, or their batteries charged, simuitaneously. Each handset may have its own
dedicated cradie, so that occupancy of a given cradle indicates the presence of its
respective handset. Alternatively, each cradle may be able to accommodate any
handset, and have means as described above for identifying the handset currently
occupying it.

It is, of course, possible to arrange that the handset continues to be
paged by the wireless system whilst it is in the cradle. Alternatively the cradie may
be arranged to detect whether it is occupied, the handset being paged when it is
first put into the cradle and, once it responds, its presence in the cradle being then
inferred as long as the cradle remains occupied. Paging would be resumed when

the cradle is vacated.
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The controller 11 compiles its instructions to the call processor according
to both the manual input from the input device 15 and the output of the detector
13. If all calis intended for the “primary number” are to be diverted to the cellular
number when the cordless handset is not detected, the controller 11 sets up a call
divert using a call divert unit 14 to transmit the necessary DTMF signals to instruct
the exchange in the PSTN 7 that calls to the “primary number” of the relevant
handset are to be diverted to the “remote number”, which is the cellular directory
number associated with the handset 3a. Calls intended for the “aiternative
number” remain undiverted.

This arrangement allows automatic diversion to the remote number of all
calls made to the “primary number” of the handset 3a whenever the handset 33 is
out of range of the base station 2, and the cancellation of such diversions when
the handset comes within range of the base station 2, without any need for
manual input by the user. Indeed the user need not be aware whether he is within
or outside range of the base station 2.

The user input 15 may be used to programme that calls are only to be
diverted by the controller 11 at certain times, by programming the controller 11 to
override the indication from the detector at other times.

Further features may be added if a Call Transfer feature is available. If it
is desired that calls to a specified primary number (e.g. having a predetermined
CNI) are to be selectively routed to the remote number, for example only if they
have a specified category of CLI, and/or only if they are not answered by the
handset 3b, the controller does not direct the call divert unit 14 to set up a call
divert for all incoming calls. Instead, incoming calls are handied individually by the
call processor 20, which can transfer incoming calls to other exchange lines if
required. In this case it is only necessary to page the handsets when an tncoming
call attempt is made.

The operation of the call processor unit 20 and its peripherals will now be
described.

The call processor unit 20 is configured by the control unit 11 to handle
different types of incoming calis in different ways according to a number of inputs
made at the time that the incoming call is made. These inputs are:

1) the time, as indicated by a clock 24,
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2) the called number (i.e. primary or alternative) as determined by the
called number indicator 22,

3) the calling line as indicated by the Calling Line Identifier 23,

The called number is identified by means of a ringing current detector 21,
which detects the pulses of ringing current, and the pattern of this ringing current
is transferred to the called number identifier 22 to determine which ringing cadence
is being sent from the PSTN exchange 7, and therefore which of the directory
numbers associated with the exchange line 6 has been dialled. In the present
example, with two possible numbers, the called number identifier merely needs to
identify whether the cadence is that dedicated to one of the numbers {e.g. the
“primary number”); any other cadence must, by default, be that for the other
number. The original purpose of providing different ringing sequences is to allow
users to recognise which number has been diailed, and therefore to answer the call
appropriately, and therefore in practice ringing sequences are selected which can
be readily distinguished by human beings. However, provided that the ringing
current detector 21 and called number identifier 22 can distinguish them, more
subtle differences in ringing cadence may be used in the system of the invention.

The call processor 20 acts upon the various Inputs, according to its
programming, to route the call only to certain of the equipments 3a, 3b, 4 and 5
equipments. if no response is received from the selected equipment 3a, 3b, 4, 5,
this fact is detected by a response detector 25. The response detector 25 counts
the number of pulses of ringing current received, and if a predetermined number of
pulses is reached instructs the call processor 20 to move to the next condition in
the hierarchy.

In an optional initial step, if Call Transfer is available and selected, the call
is transferred by means of the call transfer unit 26. The call transfer unit 26
transmits a message via the line 6 to the PSTN 7 instructing it to transfer the call
to the remote number, for example the cellular number associated with the handset
3a. On receiving an incoming call the call processor 20 first earths the connection
6 from the PSTN 7, using the earthing switch 30, which performs the same
function as the ‘R’ or “recall” button on a conventional telephone in order to ‘park’
the call in the PSTN 7. In the event that the call is not to be answered at all, the
connection simply remains “parked”, until the cailler hangs up. it will be

appreciated that other signals, such as a “loop disconnect”, may be recognisable
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by the PSTN as a “recall” signal, and the earthing switch 30 may be replaced by a
generator of any such signal recognisable by the PSTN with which the equipment
is to work.

An additional feature of the call processor unit will now be described. This
feature allows the caller 10, as well as the called party, to have a say in how the
cail is answered. From some or all Categories of call, when the call processor unit
20 detects an incoming call having a specified CLI and CNI, and in accordance
with the time of day, it answers the cali (i.e. it goes “off-hook”), and instructs an
option generator 27 to transmit a prompt to the caller 10. This prompt is a voice-
generated “menu” offering the caller 10 certain options. These options are
selected by the call processor unit 20 in accordance with the programming from
the control unit 11. For example the options can be selected according to the
individual call’'s CLI and CNI, the time of day and the presence or absence of the
handsets 3a, 3b. The options generated by the option generator 27 are processed
into a voice message by a caller prompt unit 28 for transmission over the PSTN 7
to the caller. The voice message invites the caller 10 to transmit a selection using
voice commands or DTMF tones. The selection is received back from the calier 10
by way of the PSTN exchange 7 and exchange line 6 and is decoded by a DTMF
decoder 29 to identify which of the offered options has been selected. The option
selected is input into the call processor unit 20 from where the selected handset
3a, 3b, fixed telephone 4, or answering machine 5 is activated. In the event that
the selected handset is not answered the response detector 25 causes the call
processor unit 20 to either default to another condition as already described, or to
return to the option generator 27 to offer a revised list of options, omitting the
option which failed.

By setting up call diversion in the network when possible, instead of using
the call transfer unit 26, such diverted calls can be connected more quickly, and
without the need for the involvement of the user’s call handling unit 1 or the
exchange connection 6 for each call. In particular, it allows such calls to be
diverted even if the exchange connection 6 is in use.

Other variations on this embodiment are aiso possible within the scope of

the claims. For example, if the scheduling feature is not required, the clock 24 can
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be dispensed with. In this case, all call handling would be processed according to

manual inputs and the detection {or otherwise) of handsets.
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CLAIMS
1. A cordless telephone base station comprising means for connection to an

exchange connection of a telecommunications network; wireless communication
means for establishing wireless communication with one or more handsets to
enable telephone communication between the handsets and the
telecommunications network; paging means for transmitting a paging signat to the
or each handset; and handset detection means for detecting a response,
transmitted by the handset, to such a paging signal; characterised in that the base
station has call handling means for generating call diversion instructions and means
for transmitting said call diversion instructions over the exchange connection to
cause the network to direct incoming calls to the said exchange connection or to a
predetermined other connection, specified in the instructions, according to the
presence or absence of the handsets as detected by the paging signal responses.

2. A cordless telephone base station according to claim 1, wherein the
paging means is arranged to send paging signals periodically, and is controiled by
the detection means such that if the detection means detects a response to a first
paging signal, but fails to detect a response to the next paging signal, further

paging signals are transmitted by the paging means at a shorter time interval.

3. A cordless base station according to claim 1 or ctaim 2 the detection
means comprising means for measuring the strength of the response signal
detected, and the paging means being arranged to transmit paging signals at a rate

related to the strength of the response signat.

4, A cordiess telephone base station according to any preceding claim,
wherein the wireless communication means is arranged to establish wireless
communication with more than one handset; the call handiing means having signal
detection means for detecting signalling received from the network indicative of
the calling party’s identity and/or preferences, and connection selection means
arranged to attempt communication with one of the handsets, selected in response

to signals detected by the signal detection means and handset detection means.
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5. A cordless telephone base station according to claim 4, further comprising
caller interface means, the caller interface means comprising option generation
means for generating and transmitting messages inviting a calling party to transmit
additional signalling to select one of the available handsets, and caller response

means responsive to such signalling to select such a connection.

6. A cordless telephone base station according to claim 5 wherein the signal
detection means has means for detecting signailing indicative of the preferences
and/or the identity of the calling party and wherein the option generation means is
controlled to offer connections in response to signals detected by the signal

detection means indicative of the calling party’s identity and/or preferences.

7. A cordless telephone base station according to claim 6, having
programming means for programming the option generation means to select which

connections are offered, according to the called and/or calling numbers detected.

8. A cordless telephone base station according to any of claims 4 to 7,
wherein the signal detection means is responsive to a ringing cadence or pattern,

indicative of a calling party preference.

9. A cordless telephone base station according to any of claims 4 to 8,

wherein one of the connections offered is to an answering machine.

10. A method of controlling the routing of calls directed over a
telecommunications network to a cordless telephone base station connected
thereto and arranged for wireless communication with one or more cordless
handsets, wherein the base station transmits paging signals to one or more of said
handsets, detects the presence or absence of responses to said paging signals,
generates call diversion instructions, and transmits said call diversion instructions
over the exchange connection to cause the network to direct incoming calls to the
said exchange connection or to a predetermined other connection, specified in the

instructions, according to the detected presence or absence of said paging signals.
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11. A method according to claim 10, wherein paging signais are sent
periodically, and if a response to a first paging signal is detected, but no response

to the next paging signal is detected, further paging signals are transmitted at a

shorter time interval.

12. A method according to claim 10 or 11, wherein the strength of the
response signal is detected, and paging signals are transmitted at a rate related to

the strength of the response signal.

13. A method according to claim 10, 11 or 12, wherein incoming cails are
routed to individual handsets in response to signalling received from the network,

and the presence or absence of said handsets.

14. A method according to claim 13, wherein the signalling is characteristic of

the identity of the calling party and/or of preferences selected by the calling party.

15. A method according to claim 14, wherein the signalling is characteristic of

the telephone number dialled by the calling party.

16. A method as claimed in claim 13, 14 or 15 wherein handset selection is
selected according to signalling initiated by the calling party in response to options
offered by the base station, the options to be offered being selected according to
the detected presence or absence of the handsets and/or the signailing received

from the network.

17. A method according to claim 13, 14, 15 or 16 wherein the calls may be

routed to an answering machine or service.

18. A method according to claim 13, 14, 15, 16 or 17 wherein the calls may

be routed to another of the handsets.
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19. A telephone apparatus substantially as described with reference to the
drawings.
20. A method of controlling the routing of calls, substantially as described

5 with reference to the drawings.
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