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A telephone apparatus, for connection to an exchange line (6) and a plurality of handsets (3a, 3b) is arranged such that the handsets

may each initiate an outward call over

the exchange line (6) by transmission of dialled digits, and the apparatus includes means (31) for

identifying the handset initiating a call, and means (32) for generating additional dialling digits indicative of the handset (3a, 3b) which
initiated the call. This allows the maker of the call to be identified, allowing services such as individual billing, call blocking, etc., to

operate without any special input by the users.
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TELEPHONE APPARATUS

This invention relates to telephone apparatus, in particular for use in a
situation in which several people share the use of a single telephone exchange line,
for example in a household. When several people use the same telephone
exchange line it can be necessary to identify which user made each. call, for
example so that call charges can be attributed to each user fairly.

Some telecommunications service operators have proposed a system in
which a special code (an “Account Code”) has to be entered as additional dialled
digits, either before or after dialling the required number, to allow connection to be
authorised. Different users are allocated different codes. This arrangement finds
use in particular where several different users have access to the same exchange
line, and wish to apportion the costs of the resulting bill. It may also be used to
allow certain classes of call (e.g. added value services or international calis) to be
barred from certain users, since the exchange can be programmed to only permit
those categories of call if the correct account code is transmitted. This system is
clearly open to abuse by users dialling each other’s codes, and also requires that
each user remembers and keeps secret his/her own code.

According to a first aspect of the invention there is provided a telephone
apparatus comprising means for connection to a telecommunications network
exchange line and means for selectively establishing communication with one of a
plurality of associated handsets to enable telecommunication between individual
handsets and the telecommunications network, wherein the handsets may each
initiate an outward call over the exchange line by transmission of dialled digits and
wherein the apparatus includes means for identifying which of its associated
handsets is initiating a call, the apparatus further including means for generating
additional digits for transmission to the telecommunications network, indicative of
the handset which initiated the call.

According to a second aspect of the invention, there is provided a
telephone subscriber apparatus having means for establishing communication with
each of a plurality of handsets, means for receiving and verifying identification
codes associated with each handset, and means for transmitting dialled digits and
other telecommunications signals between any of the handsets and a
telecommunications network, further comprising means for deriving, from the

verification code associated with each handset, an identification sequence of
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digits, and means for transmitting the identification sequence associated with the
handset to the telecommunications network when the handset initiates a call.

According to a third aspect, there is provided 3 method of operating a
telephone system comprising a plurality of handsets connected to an exchange
connection through connections to a single base station; wherein when a handset
establishes an outgoing call attempt, the base station identifies the handset and
generates and transmits a sequence of digits to the exchange connection, and the
telephone system controls the call attempt in response to the received sequence of
digits.

The sequence of digits is of the same format as the digits which a user
would actually have generated by operating his/her keypad, typically a sequence of
DTMF toner. Since the additional digits are generated automatically by the base
station itseif in response to the identification of the handset, the abuses described
above can be prevented because the handset from which the call is made is
identified. The invention may be embodied in a system in which the base station
is connected to the handsets by fixed (wired) links, the physical link on which a
signal is received identifying the handset. However, in a preferred arrangement,
the base station is part of a cordiess telephone system, arranged for wireless
communication with the handsets, and the base station has means for identifying a
verification code transmitted by a handset and generating a corresponding
sequence of digits for transmission to the network.

Some existing cordless telephone systems use verification codes to ensure
that a handset is co-operating with the correct base station. However, these
codes are quite lengthy, as they need to be unique. The invention aliows the base
station to transmit, to the network billing system or other systems, a much shorter
code of just one or two digits, since it is only necessary for it to identify to the
network which of the small number of handsets associated with the exchange line
is in use. This reduces the signalling required to be transmitted. Moreover, the
ability to transiate the cordless handset identification code to another code allows
the “Account Code” to be generated according to any format required by the
telecommunications network system, without modification of either the handset or

the network.
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Two embodiments of the invention will now be described with reference

to the accompanying drawings in which:
Figure 1 shows a cordiess base station for generating a handset identity.
Figure 2 shows a unit for generating a handset identity for wired handsets.

Figure 3 is a flow chart illustrating the operation of the embodiment of

figure 1.

Features of both embodiments may be combined to provide a base station

for use with both types of handset.

in Figure 1 an antenna 2 in communication with cordless units 3a, 3b
provides inputs to a handset identification unit 31 with an associated register 34
and a dialled digit converter 33. The handset identification unit 31 provides an
output to an DTMF digit generator 32. Both the DTMF digit generator 32 and the
dialled digit converter 33 transmit DTMF digits to an exchange line 6. The

apparatus is under the overall control of a controlier 30.

In existing cordless telephone systems such as these operating on the
DECT system, individual handsets, e.g. 3a, 3b, are identified to their respective
base stations, and vice versa, by the transmission of paging signals and responses,
in order to ensure that the handset is co-operating with its correct base station,
rather than another one located nearby. In systems with several handsets, each
handset has its own identification code, so that the individual handsets can be
distinguished by the base station. This allows the user of one handset to contact
the user of another handset through the base station. In the present invention, the
identification of a handset by the base station may be used in conjunction with the
account code signal according to the identity of the handset. |In figure 3 the
various steps performed by the units 31, 32, 33 of the base station are indicated.
Steps 61 to 64 are performed by the handset identifier 31, steps 65 and 66 by the
digit generator 32, and steps 67, 68 and 69 by the dialled digit converter.

When a handset is put into an “off hook” condition, {which for a cordless
handset is actualiy performed by operating a switch on the handset), this condition

is detected by the handset and transmitted over the radio interface to antenna 2
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and thus to the handset identifiers identified as 31. When such a signal is received
it is detected by the handset identifier 31 (step 61).

The handset identifier first checks that the handset identifer is one of
those stored in the register 34 (step 62). If it is not, this signifies that the handset
belongs to another base station, as may occur for example, if a number of
domestic users of cordless telephones have base stations within radio range of
each other’s handsets. If this is the case, then the handset identifier 31 disregards
the “off hook” indicator from the handset (step 63} and takes no further action. If
the handset is recognised then the handset identifier 31 selects the account code
corresponding to the handset identifier indicated to it. These account codes are
stored in the register 34, with one account code corresponding to each handset
identity stored in the register.

The selected account code is then transmitted to a DTMF digit generator
32, which generates DTMF tones corresponding to the account code number it
receives {(step 65). These DTMF tones are then transmitted over the exchange
connection 6 to the PSTN 7 (step 66). The dialled digit converter 33, controlled
by the controlier 30, then detects the digits dialled at the handset, 3a which are
transmitted by conventional cordless telephony techniques over the air interface to
the antenna 2. If the handset identifier has not recognised the base station’s
identity as one of those stored in the register 34, then the controller 30 prevents
operation of the dialled digit converter 33. Provided that the dialled digit converter
33 is not so prevented, the digits are detected (step 67) and converted to DTMF
tones (step 68) for transmission as DTMF tones over the exchange connection 6 to
the PSTN 7 (step 69). The operation of the dialled digit converter 33 is suspended
until the digits transmitted by the DTMF digit generator 32 have been transmitted.
This may require the digits transmitted over the air interface from handset 3a to be
stored in a buffer in the converter 33 until required.

in an alternative arrangement, not shown, the account code is transmitted
after the dialled digits. In this case the steps 67, 68, 69 take place between steps
62 and 64 as shown in figure 3. Nevertheiess the dialled digits are not transmitted
by the dialled digit converter 33 until the handset identity has been verified in step
62.

It will be appreciated that much of the above operation already occurs in a

conventional cordless base station. Only the steps 64, 65 and 66, generating the
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account code according to the handset identity, as verified by reference to the
register 34, have been added. As both the handsets and the network are
unmodified, the interaction between them and the base station can take place
without modification of either interface.  This ensures that all calls made by one
handset’s user are attributed to his or her own allocated account code, provided
that the handset itself is not available for use by others (e.g. because it requires a

code number tc use it, or is kept in a secure place not availablie to the other users).

The handset identity code for a cordless system is necessarily complex,
since its principal purpose is to avoid inadvertent connection to any base station
other than its own. In contrast, the account code need oply be sufficient to
distinguish between users of the same exchange line, and is uniikely to require
more than one or two keystrokes. The base station is therefore arranged to
convert the long handset identity transmitted over the cordless telephone air
interface into a shorter Account Code, in the form of a short sequence of DTMF
tones.

In Figure 2 each telephone handset 53a, 53b is connected by a wired
connection 50a, 50b to a base unit 54. The connections 50a, 50b may be
lockable to prevent unauthorised interchanging of these connections. Each
connection has an associated DTMF digit generator 52a, 52b which generates a
predetermined “account code” sequence of digits when a call is initiated from the
respective handset, for example by recognition of an “off-hook” condition. In this
arrangement each handset 53a, 53b has its own associated account code
generator 52a, 52b which is permanently connected to a socket 50a, 50b,
dedicated to that handset. Each generator 52a, 52b is thus merely required to
store a single stored sequence of DTMF digits. This sequence is transmitted to the
PSTN 7 over an exchange link 6 in response to a predetermined condition. For
example, if the network requires the account code before the dialled number, the
sequence is transmitted on recognition of dial tone on the exchange line 6. If the
network requires the dialled number before the account code, the code is
transmitted on receipt of a signal from the exchange line 6 or from the respective
handset 53a, 53b that the dialled number is complete. The exchange line 6 may
be arranged to transmit a cue requesting an account code when the sequence of
dialled digits is recognised as a valid number. Alternatively, the handset user may

be required to operate a special “send” key to identify the end of the sequence of
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digits he has dialled himself, which automatically causes the account code to be
transmitted.

A base station may be configured for connection to one or more cordless
handsets and also to one or more fixed handsets, by combining the features of the

5 two embodiments described herein.
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CLAIMS

1. A telephone apparatus comprising means for connection to a
telecommunications network exchange line and means for selectively establishing
communication with one of a plurality of associated handsets to enable
telecommunication between individual handsets and the telecommunications
network, wherein the handsets may each initiate an outward call over the
exchange line by transmission of dialled digits and wherein the apparatus includes
means for identifying which of its associated handsets is initiating a call, the
apparatus further including means for generating additional digits for transmission
to the telecommunications network, indicative of the handset which initiated the

call.

2. A telephone subscriber apparatus having means for establishing
communication with each of a plurality of handsets, means for receiving and
verifying identification codes associated with each handset, and means for
transmitting diailed digits and other telecommunications signals between any of
the handsets and a telecommunications network, further comprising means for
deriving, from the verification code associated with each handset, an identification
sequence of digits, and means for transmitting the identification sequence
associated with the handset to the telecommunications network when the handset

initiates a call.

3. Apparatus according to claim 1 or claim 2 wherein the apparatus is the
base station of a cordless telephone system arranged for wireless communication
with the handsets, and wherein the base station has means for identifying a
verification code transmitted by a handset and generating a corresponding

sequence of dialled digits for transmission to the network.

4, Apparatus according to claim 3, wherein the sequence of dialled digits is

shorter than the verification code.
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5. Apparatus according to claim 2 comprising a plurality of connection
means, each for connecting a telephone handset thereto, and comprising means
for identifying when a call is being initiated from a handset connected to one of
said connection means, and means for generating, and transmitting to the
telecommunications system, an identification sequence corresponding to the said

connection means.

6. Apparatus according to claim 5 comprising means for recognition of an
off-hook condition of a handset connected to one of the connection means, and
means for transmitting the corresponding identification code to the network in

response to such condition.

7. Apparatus according to claim 5, comprising means for recognition of the
completion of a sequence of dialled digits and transmitting the corresponding

identification code to the network in response to such completion.

8. A method of operating a telephone system comprising a piurality of
handsets selectively connectable to an exchange connection through connections
to a single base station; wherein when a handset establishes an outgoing call
attempt, the base station identifies the handset, the base station then transmits a
sequence of digits to the exchange connection, and the telephone system controls

the call attempt in response to the transmitted sequence of digits.

9. A method according to claim 8 wherein the base station is the base
station of a cordless telephone system, arranged for wireless communication with
the handsets, and wherein the base station identifies a verification code
transmitted by a handset and generates a corresponding sequence of dialled digits

for transmission to the network.

10. A method according to claim 9 wherein the sequence of dialled digits is

shorter than the verification code.
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11. A method according to claim 8, wherein the base station has a plurality of
connection means, each for connecting a telephone handset thereto and
comprising the steps of identifying when a call is being initiated from a handset
connected to one of said connection means, and the steps of generating, and
transmitting to the telecommunications system, an identification sequence

corresponding to the said connection means.

12. A method according to claim 11, comprising the steps of recognition of an
off-hook condition of a handset connected to one of the connection means, and
transmitting the corresponding identification code is the network in response to

such a condition.

13. A method according to claim 17, comprising the steps of recognition of
the completion of a sequence of dialled digits and transmitting the corresponding

identification code in response to such compiletion.

14. Telephone apparatus substantially as described with reference to the
drawings.
15. A method of operating a telephone system substantially described with

reference to the drawings.
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