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RADIO TELEPHONE APPARATUS WITH CALL TRANSFER

Field of the Invention

This invention relates to the field of radiotelephones and to the provision of private branch

exchange (PBX) and other functionality in telephones.

Background to the Invention

A private branch exchange (PBX) is widely used to provide telephone communications to
people in organisations of all sizes and types. Such PBXs typically have to use a dedicated
wire cable from a central switch to each person’s desk telephone extension. However to
provide added flexibility and mobility to the extension user, many PBXs also support the use
of cordless phones. The most common type of which is the DECT phone. The problem is that
such phones only allow communication within a limited range of the DECT base station and
prevent the user from using the same phone terminal to roam onto other networks. So, for
example, it would not be possible for the cordless extension phone user to get service outside
of their immediate building. In addition many extension users prefer the ease of use and

comfort of a desktop phone particularly when transferring calls to other extensions.

PCT application publication number WO 2005/004508 describes an apparatus for providing
telephone communications in locations where there are no landlines or where it is
inconvenient to provide landlines, using the cellular GSM network. The apparatus described
in that document comprises a radiotelephone terminal device with a GSM radiotelephone

module, and a telephone apparatus connected thereto via a telephone cord.

In order to overcome the lack of range, inability to roam onto other networks and to reduce
overall communication costs private mobile networks (PMNs) are now being deployed to
replace the use of conventional PBX based networks. Such PMNs typically use a low cost
wireless picocell base station connected to a base station controller (BSC). These systems
provide all the features of a mobile network and provide roaming capability onto public

mobile networks and fixed networks via a high speed landline backhaul link. Users need to
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use only one telephone in order to stay in touch with members of their own organisation or
anyone else on any other network. The phone can now be used anywhere else in the world as

long as roaming capabilities are provided by the local mobile network.

The Burnside P350/P390 desktop mobile phone is an integrated telephone and GSM
radiotelephone module. In connection with the Burnside P350/P390 it has been described that
when a call comes in but is not for the called party, the operator can press “hold” and can dial

the other person’s number and press “hold” again. This operation will affect a call transfer.

One of the most important functions of a PBX is its ability of its extensions to transfer calls to
other parties. Although in general PMNSs are able to support call transfer to other phones, most
mobile phones are incapable of performing such transfers. Even those few that have a call
transfer capability their user interface is so difficult to operate that most normal users abandon

the task.

There is a need for a desktop apparatus that allows an easy-to-use and intuitive call transfer

for even the most naive operator.

Summary of the Invention

In accordance with a first aspect of the invention, a wireless telephone apparatus is provided
comprising: a handset; an on/off-hook switch; a wireless communications module for
establishing first and second cellular telephone calls via a base station; and means for
generating an explicit call transfer command for sending to the base station in response to
activation of the on-hook switch when the first and second wireless calls are established

through the apparatus.

The apparatus preferably comprises a body having a cradle for the handset, wherein the on/off

hook switch operates in response to placing the handset in the cradle.

Preferably call receiving means are provided for receiving a first call from a calling party, call

initiating means are provided for entering a call initiation mode, in response to activation of a
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first predetermined button, for initiating the second call; and transfer means are provided for
putting said first call on hold, initiating said second call, and toggling, in response to

activation of the first predetermined button, between said first and second calls.

The first predetermined button is preferably a redial button. The transfer means may toggle
between the first and second calls by putting either said first or said second call on hold. A
phonebook lookup operation may be enabled when in the call initiation mode. The call

initiation mode and dialling mode may be entered using the same button.

A second predetermined button, e.g. a clear button, may be provided to end an active call and

revert to a call on hold.

In accordance with a further aspect of the invention, a method of effecting a call transfer is
provided. The method comprises establishing first and second cellular telephone calls at a
wireless telephone apparatus, and generating an explicit call transfer command for sending to

a base station in response to activation of an on-hook switch.

Brief Description of the Drawings

Fig. 1 illustrates a wireless communications network which includes the wireless telephone

apparatus of the present invention;

Fig. 2 illustrates a functional block diagram of a wireless telephone apparatus according to the

present invention;

Fig. 3 illustrates a software state diagram showing the processes implemented by the

apparatus in Figure 2;

Fig. 4 illustrates the LCD display of the device in Figure 2 when the device is in an on hook

position;

Fig. 5 illustrates the LCD display of the device in Figure 2 when in an off hook position after

receiving a call from an unknown party;

Fig. 6 illustrates the LCD display of the device in Figure 2 when a call with an unknown

party is on hold and a call is being made to a known party; and
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Fig. 7 illustrates the LCD display of the device in Figure 2 when the device is in an active

call with an unknown party and a call with a known party is on hold.

Detailed Description

Referring to Fig. 1, a desktop mobile phone 100 is shown comprising a body or housing 101
having a receiver cradle 102 and a receiver connected to the body 101 via a cord 104
(although the cord can be replaced with a Bluetooth or other wireless connection). The cradle
102 has an on/off hook switch 105. The body 101 has an on/off hook light 106, a display 107
and a keypad having at least a redial button 108 and a clear button 109. An antenna 110 is
connected. The antenna communicates with a base station 120, which is in communication
with a mobile switching centre 122, connected to a telephone network 123. A calling party
(party A) 124 is shown connected to the network 123. Also shown is a mobile phone 130
(belonging to party C). The on/off hook switch 105 comprises a button (preferably on the

cradle but alternatively on the handset) or may comprise a proximity switch.

Details of the desktop mobile phone 100 are shown in Fig. 2. In addition to the elements
already shown in Fig. 1, the apparatus comprises a GSM radio telephone module 200 having a
subscriber identity module (SIM) 202 connected thereto, as well as a microcontroller 210
connected to the display 107 and the keypad with keys 108 and 109. Audio circuitry 212 is
connected between the handset 103 and the GSM module 200.

Operation of the apparatus will be described with reference to the state diagram of Fig. 3.
This diagram shows elements of a computer program operating on microcontroller 210. The
program comprises an incoming call process 300, a first call connection process 310, a call
initiation process 320, a call dialling process 330, a second call connection process 340,
further call connection processes 350 and 360 and an explicit call transfer process 370.
Operation will be described with reference to a calling party A calling from telephone

apparatus 124 to called party B at apparatus 100.

Referring to Fig. 3, an incoming call from calling party A initiates the incoming call process

300 and, when the operator of the apparatus 100 lifts the handset, the off hook switch 105
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causes the process to proceed to process 310, at which point party B is connected to party A..
Party A’s caller identification (ID), if sent, is shown on screen 107. Activating the off-hook
switch (by picking up the handset or pressing a hands free key) causes the call lamp 106 to
illuminate. At this point, party B can talk to party A and, for example, can tell party A that
the call will be transferred to party C.

To call party C, party B presses the redial button 108. A redial button is present on most
ordinary desktop telephones. This causes the process to proceed to call initiation process 320.
At this point, various processes can be activated, including a phonebook lookup and an
ordinary dialling process, to allow party B to dial the mobile telephone number of party C.
When party C’s number has been identified (and, for example, appears in display 107), party
B again presses the redial button 108, causing the process to proceed to process 330. At this
point, GSM module 200 initiates an outbound call to party C. In the meantime, party A is
connected and is on hold. Note that GSM module 200 has the ability to handle at least two

simultancous mobile telephone calls.

If party C fails to answer, party B can press the clear button 109 and this will cause the
process to return to process 310, at which point only the connection to party A remains.
Similarly, if party C is engaged, party B can press the clear button to return to process 310.

(Alternatively or in addition, it can be arranged that the redial button 108 causes process 330
to return to process 310 in one or both cases of an engaged or non-answering called party.)
Note the convenience of the clear button 109 to revert to the “on hold” party. This avoids

confusion on the part of the operator.

While in process 330, when party C’s phone is ringing, party C’s caller ID (or name, if stored
in the phonebook of apparatus 100) as well as party A’s caller ID are both shown on the
screen 107. This will be described further in relation to Figs. 6 and 7.

If party C answers, the process proceeds to process 340, at which point party B is connected
to party C, with party A on hold. An audio connection proceeds between handset 103 through
audio circuitry 212 and GSM module 200 to base station 120, MSC 122 and back through
base station 120 to mobile telephone 130.



10

15

20

25

30

6

From process 340, the operator (party B) can press the clear button 109 to hang up party C
and revert to process 310, at which party B is merely connected to party A. Alternatively, by
pressing redial button 108, party B can toggle to process 350 at which party B is connected by
audio to party A, with party C on hold. Party B can toggle between parties A and C by
repeatedly pressing the redial button 108. Note again the ergonomic simplicity of the
arrangement. The same button (redial button 108) has been used to proceed from processes
310 to 320 to 330 and (after an automatic step to process 340) the same button is used to
toggle between parties A and C.

The button used need not explicitly be the redial button. An alternative dedicated button may
be used for this purpose, but it is advantageous that it is the same button for each of these
steps. From step 340 (or indeed from step 350 — not shown), activation of the on hook switch

105 causes the process to proceed to process 370.

At process 370, an explicit call transfer command (see GSM Technical Specification 02.91) is
generated by microcontroller 210 and sent through GSM module 200 over a control channel
to the base station 120 and ultimately to the mobile switching centre 122. The mobile
switching centre recognises this command and acts upon it to cause an automatic call transfer
from party B to party C, so that the GSM connection between base station 120 and apparatus
100 is terminated, leaving party A connected direct to party C. This arrangement has the
benefit of causing the call transfer in the network and freeing up B’s terminal. Indeed, not
only is the connection between A and B freed up, but also the connection between B and C.
Instead of two connections, no connections are necessary, removing the cost burden from

party B.

If, from step 350, the clear button 109 is pressed, the process proceeds to step 360, at which

party A is disconnected and the connection continues between parties B and C.

Note that the use of “clear” ceases either an active or ringing call to revert to the call on hold.
If party A is on hold and party B is calling party C and party C is busy, the active call fails
and only party A’s caller ID is shown on the screen as being on hold. In these circumstances

the clear button will cause the process to return to step 310.
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Fig 4. shows the display 107 of apparatus 100 in the “on hook” condition, waiting for an

incoming call. All that is shown is the date and time and signal strength.

Fig. 5 shows the display after party A (having the telephone number 01234 56789) has dialled
and party B has lifted the receiver to accept the call. The display shows the telephone number
of party A.

Fig. 6 shows the display after process 320 has selected the telephone number for “David
home” (party C) and party B has pressed the redial button 108. It can be shown that party A
is on hold (two vertical bars provide an icon 600 that show that party A is on hold). A second

icon 601 represents the handset “or hook™ and shows that the call to party C is active.

Fig 7. shows the display after toggling between processes 340 and 350 using the redial button
108. It is shown that party C is now on hold by icon 600 and that the call with party A is

active by icon 601, the icons having switched places from that shown in Fig 6.

Other modifications of detail can be made by one skilled in the art without departing from the
scope of the invention as defined in the appended claims. For example, the elements of Fig. 2
described as housed within the body 101 may instead all be housed within the handset 103 in
the manner of a mobile phone or a cordless phone. In this arrangement, the “off-hook’ switch
is a button that has two functions. Its first function is to hang up any ongoing call when there
is just one party connected — e.g. from process 310 of Fig. 3. Its second function is to cause
an explicit call transfer command to be sent to the MSC 122 when there are two ongoing
calls, as in processes 340 and 350. (It may have other functions, such as “power-down” when
pressed for more than a certain number of seconds and “power-up” when in an off mode.) In
this arrangement, there may nevertheless be a body 101 with a cradle 102, but the body 101
may comprise little more than a power source for recharging a battery in the handset. In this
arrangement, the on-hook switch may also operate in response to placing the handset in the

cradle or simply upon pressing of the switch.
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1. A wireless telephone apparatus comprising:

a handset;

an on/off-hook switch;

a wireless communications module for establishing first and second cellular telephone
calls via a base station; and

means for generating an explicit call transfer command for sending to the base station
in response to activation of the on-hook switch when the first and second wireless calls are

established through the apparatus.

2. The apparatus of claim 1, further comprising a body having a cradle for the handset,

wherein the on/off hook switch operates in response to placing the handset in the cradle.

3. The apparatus of claim 1, 2 or 3, further comprising:

call receiving means for receiving a first call from a calling party;

call initiating means for entering a call initiation mode, in response to activation of a
first predetermined button, for initiating a second call; and

transfer means for putting the first call on hold, initiating the second call, and toggling,

in response to activation of the first predetermined button, between the first and second calls.

4, The apparatus of claim 3, wherein the first predetermined button is a redial button.

5. The apparatus of claim 3 or 4, wherein the transfer means toggles between the first

and second calls by putting either the first or the second call on hold.

6. The apparatus of any one of claims 3 to 5, further comprising means for enabling a

phonebook lookup operation when in the call initiation mode.

7. The apparatus of any one of claims 3 to 6, wherein the call initiation mode and a

dialling mode are entered using the first predetermined button.
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8. The apparatus of any one of the preceding claims, further comprising display means
for displaying first and second icons adjacent information relating to the first and second calls

respectively, the first and second icons being adapted to switch when toggling between calls.

9. The apparatus of claim 8, further comprising selection means for selecting information

displayed on the display means.

10.  The apparatus of claim § or 9, wherein the transfer means is adapted to initiate a call

to a second party whose information is displayed on the display means.

11.  The apparatus of any one of claims 3 to 10, further comprising a second predetermined

button which ends an active call and reverts to a call on hold.

12.  The apparatus of claim 11, wherein the second predetermined button is a clear button.

13. A method of effecting a call transfer comprising:

establishing first and second cellular telephone calls at a wireless telephone apparatus,
and

generating an explicit call transfer command for sending to a base station in response

to activation of an on-hook switch.

14. A communication apparatus as substantially herein before described with reference to

the accompanying drawings in Figures 1 to 7.
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