1 SYSTEM METHOD AND MOBI LE DEVI CE FOR MANAGEMENT OF W RELESS CONNECTI ONS
[ 0001] The described enbodi nents relate generally to a nobile device 5
configured to display wireless status indicators and systens and net hods
therefor. [0002] Mobile device technol ogy has reached the point where many
nobi |l e devices are capable of conmunicating over nore than one type of

W reless connection. For exanple, a nobile device nmay have a cellular
connection with a 10 nearby cellul ar baséd station of a wireless

t el econmuni cations carrier. Additionally, the nobile device may have one
or nore connect ISYSTEY METHOBJANRD MEBILEEOEWIOEREFORMANAGEMEMT Ofe

I mredi ate vicinity under a co | | such as Bl uetoothTM
Further, the nobile device m%@%ﬁ@%&%%. cating within a
wirel ess | ocal area network (W.AN). 15 [0003] Wiere multiple wireless

connections are available to a nobile device, a user of the nobile device
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with other wireless devices in the immediate vicinity under a communications
protoco! such as Bluetooth™. Further, the mobile device may be capable of
communicating within a wireless local area network (WLAN).

15 [0003] Where multiple wireless connections are available to a mobile
device, a user of the mobile device may find it inconvenient to interface with
and/or manage these connections separately.

[0004] The described embodiments attempt to address or ameliorate one
or more shortcomings of existing user interface aspects of existing mobile device

20 technology, or to at least provide a useful alternative thereto.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] For a better understanding of the described embodiments and to

show more clearly how they may be carried into effect, reference will now be

25 made, by way of example, to the accompanying drawings in which:

[0006] FIG. 1 is a block diagram of a mobile device in one example
implementation;
[0007] FIG. 2 is a block diagram of a communication sub-system
component of the mobile device of FIG. 1;

30 [0008] FIG. 3 is a block diagram of a node of a wireless network;
[0009] FIG. 4 is a block diagram showing a flash memory of the mobile

device in further detail;



2 [0010] FIGS5. is a flowhart of a nmethod of displaying wireless status
I ndicators; [0011]] FIG 6 is a flowhart of one step of the nethod of FIG

5, [0012] FIG 7 is a schematic illustration of an exanple of the nobile
device; 5 [0013] FIG 8 is an exanple screenshot of a nanage connections
display; [0014] FIG 9 is a further exanple screenshot of a manage

connections display; [0015] FIG 10 is g further exanple screenshot of a
manage connections display; 10 [0016] FI’G. 11 is a further exanpl e
screenshot of a manage connections display; [0017] FIG 12 is a further
exanpl e scrpgrgpot of Fis Brisapiowcirarkctta ovethod pEgisplzyiNoolitgdpsFr@IUL3 is a
further exanple screenshot of a nanage connections 15 display; [0019] FIG
14 is a furméiat%?anpl e screenshot of a manage connections display; [0020]
FIG 1515 ﬁ)éflclze”at'FIG.ld %%?&hér?d?t &f ore SRPASTANE ARANSEONFIS. 5;ne  manage
connections™display; 20 [0021] FI'G 16 is a schematic illustration of a
gener al i zed[00d2ih of aFIG.& iser sehamationiustrationoefarcexamele ot dhe BipbilgEevias022]
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p?mmni cati @ilgﬁlaypependi ng on the functionality provided by a nobil e device,
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10 [0016] FIG. 11 is a further example screenshot of a manage connections
display;
[0017] FIG. 12 is a further example screenshot of a manage connections
display; '
[0018] FiG. 13 is a further example screenshot of a manage connections
15 display;
[0019] FIG. 14 is a further example screenshot of a manage connections
display;
[0020] FiG. 15 is a schematic illustration of a generalized form of the

manage connections display; .
20 [0021] FiG. 16 is a schematic illustration of a generalized form of an

alternative manage connections display; and
[0022] FiG. 17 is a flowchart of a method of managing connections of the

mobile device.

25 DESCRIPTION OF PREFERRED EMBODIMENTS
[0023] The described embodiments generally make use of a mobile station.

A mobile station may be a two-way communication device with advanced data
communication capabilities having the capability to communicate with other
computer systems and devices, and is also referred to herein generally as a

30 mobile device. The mobile device may also include the capability for voice
communications. Depending on the functionality provided by a mobile device, it
may be referred to as a data messaging device, a two-way pager, a cellular
telephone with data messaging capabilities, a wireless Internet appliance, a media



may be referred to as a data nessagi ng device, a two-way pager, a cellular
t el ephone with data nessagi ng capabilities, a wreless Internet appliance,
a nedia 3 player (such as an MP3 player) or a data conmunication device
(with or without telephony capabilities). [0024] Certain enbodi nents may
relate to a nethod of managing wirel ess connections supported by a nobile
devi ce, conprising: providing a user 5 selectable icon on a display of the
nobi | e devi ce; receiving selection input3in relation to the icon; and
executing a connections manager application in response to the selection
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15  connections manager application being configured to monitor and control a
wireless connection status of each of a plurality of wireless communication
subsystems of the mobile device.
[0026] Certain further embodiments may relate to a method of providing
visual indication of wireless connection status for a plurality of wireless connection
20 types supported by a mobile device, comprising: determining a wireless
connection status of each of the plurality of wireless connection types, wherein the
wireless connection status is one of "off”, "on but not connected" and "on and
connected"™; and displaying in an application window on a display of the mobile
device a description of each wireless connection type and a symbolic indication of
25 the wireless connection status of each wireless connection type, each symbolic
indication being visually associated with the corresponding description of the
wireless communication type on the display. The symbolic indication may
comprise a color indication. The color indication may be a first color
corresponding to the "off" connection status, a second color corresponding to the
30 "on but not connected" connection status or a third color corresponding to the "on
and connected"” connection status. The first color may be red, the second color

may be yellow and the third color may be green.



corresponding to the "off' connection status, a second col or correspondi ng
to the 30 "on but not connected" connection status or a third col or
corresponding to the "on and connected" connection status. The first col or
may be red, the second color may be yellow and the third col or nay be
green. 4 [0027] The synbolic indication may conprise a synbol graphically
overlaid on the color indication. The synbol nmay be a negative synbol for
the "of f* connection status, a neutral Qynbol for the "on but not
connected"” connection status or a positive synbol for the "on and
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15  in a main application icon list on a home screen of the mobile device.
Alternatively, the icon may be a wireless connection-related icon displayed on a
home screen of the mobile device. The wireless connection-related icon may be
displayed in a banner area of the home screen. The wireless connection-related
icon may be one of a plurality of different wireless connection-related icons

20 displayed in the banner area. The mobile device may comprise a two-dimensional
scrolling component and the wireless connection-related icon may be accessed
using the two-dimensional scrolling componeht.
[0030] The method may further comprise displaying in the connection
manager application window a user-selectable master switching option; and

25  changing the wireless connection status of at least one of the wireless
communication subsystems in response to selection of the master switching
option. The master switching option may be one of a plurality of master switching
options, wherein the master switching option displayed in the connections
manager application window depends on the wireless connection status of each

30 of the wireless communication subsystems. 7
[0031] If at least one of the wireless communication subsystems is on, the
displayed master switching option is a "turn all connections off" option. When the

“turn all connections off" option is selected, the method may further comprise:



option. The master switching option nay be one of a plurality of nmaster
swtching options, wherein the master switching option displayed in the
connections rmanager application w ndow depends on the w rel ess connection
status of each 30 of the wirel ess comruni cati on subsystens. [0031] If at

| east one of the wireless comuni cation subsystens is on, the displayed
naster swtching option is a "turn all cagnnections off"option. Wen the
“turn all connections off" option is sel €cted, the method may further
conprise: 5 storing connection information aSSOCIated wi th each wirel ess
communi cat i storing vosystiominfoarnatisn assacialed witreeactwiraless tcommwgcaﬂlﬁn each
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15 [0033] Each connection type switching option may comprise a toggling
icon. Each connection type switching option may also comprise a toggling
description of the connection type switching option. The connection type switching
option, the description and the symbolic indication for all wireless connect_ion
types may be displayed together in a portion of the connections manager

20 application window. The master switching option may be displayed at a top
portion of the connections manager application window. The top portion may
comprise a symbolic indication corresponding to the displayed master switching
option.
[0034] Further embodiments may relate to a mobile device comprising: a

25 processor; a display responsive to the processor; a plurality of wireless
communication subsystems responsive to the processor; a user-assigned function
key that provides an output to the processor when activated; and a memory
storing program code executable by the processor for executing a connection
manager application in response to receiving the output from the user-assigned

30 function key, wherein a memory storing program code executable by the
processor for executing a connection manager application in response to

selection of the icon, wherein the connection manager application is configured to



[ 0034] Further enbodinments may relate to a nobile device conprising: a 25
processor; a display responsive to the processor; a plurality of wireless
comuni cati on subsystens responsive to the processor; a user-assigned
function key that provides an output to the processor when activated; and
a nmenory storing program code executable by the processor for executing a
connection nmanager application in response to receiving the output from

t he user-assigned 30 function key, wher ePn a menory storing program code
execut abl e by the processor for executing a connection nmanager application
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application js configured to 6, nonitor and control a wireless connection
status of eHteless communication SUPSY$MG.r e ess communi cation subsyst ens.
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15  configured to cooperate with the user interface module to cause the display to

display in an application window a description of a wireless connection type of

each wireless communication subsystem and a symbolic indication of the wireless
connection status of each wireless communication subsystem, each symbolic
indication being visually associated with the corresponding description of the
20 wireless communication type on the display.
[0037] Each wireless connection type may be a different one of the group
consisting of: a celiular connection, a wireless local area network connection, a
wireless device connection and a global positioning system connection.
[0038] The symbolic indication may comprise a color indication. The color
25 indication may be a first color corresponding to the "off" connection status, a
second color corresponding to the "on but not connected” connection status or a
third color corresponding to the "on and connected” connection status. The first
color may be red, the second color may be yellow and the third color may be
green. The symbolic indication may comprise a symbol graphically overlaid on
30 the color indication. The symbol may be a negative symbol for the "off"
connection status, a neutral symbol for the "on but not connected" connection
status or a positive symbol for the "on and connected" connection status. The
negative symbol may be a cross, the neutral symbol may be a dash and the



consisting of: a cellular connection, a wreless |ocal area network
connection, a wreless device connection and a gl obal positioning system
connection. [0038] The synbolic indication nay conprise a color indication.
The color 25 indication may be a first color corresponding to the "off"
connection status, a second color corresponding to the "on but not
connected"” connection status or a third color corresponding to the "on and
connect ed" connection status. The first fcolor nay be red, the second col or
may be yellow and the third color may be green. The synbolic indication
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15 [0040] The icon may be a connections manager application icon displayed
in a main application icon list on a home screen of the mobile device. The icon
may be a wireless connection-refated icon displayed on a home screen of the
mobile device. The wireless connection-related icon may be displayed in a
banner area of the home screen. The wireless connection-related icon may be
20 one of a plurality of different wireless connection-related icons displayed in the
banner area.
[0041] The mobile device may comprise a two-dimensional scrolling
component and the wireless connection-related icon is accessed using the two-
dimensional scrolling component. The connection manager application may be
25  further configured to cooperate with the user interface module to display in the
application window a user-selectable master switching option, and wherein the
connection manager application may be further configured to change the wireless
connection status of at least one of the wireless communication subsystems in
response to selection of the master switching option.
30 [0042] The master switching option may be one of a plurality of master
switching options, and wherein the master switching option displayed in the
connections manager application window may depend on the wireless connection

status of each of the wireless communication subsystems. if at least one of the



banner area of the honme screen. The wirel ess connection-related icon may be
20 one of a plurality of different wirel ess connection-related icons

di splayed in the banner area. [0041] The nobil e device nay conprise a

t wo- di nensi onal scrolling conponent and the wrel ess connection-rel ated
icon is accessed using the two- dinensional scrolling conponent. The
connecti on manager application nmay be 25 further configured to cooperate
with the user interface nodule to displa§ in the application wi ndow a
user-sel ectabl e nmaster switching option, and wherein the connection
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connect 5on with an external system based on the connection information. The connection
manager application may be further configured to cooperate with the user
interface module to display a user selectable connection type switching option for
each wireless connection type and to change the wireless connection status of the
wireless communication subsystem corresponding to the wireless connection type
20 in response to selection of the respective connection type switching option. Each
connection type switching option may comprise a toggling icon. Each connection
type switching option may comprise a toggling description of the connection type
switching option.
[0044] The connection manager application may be further configured to
25  cooperate with the user interface module to display the connection type switching
option, the description and the symbolic indication for all wireless connection
types together in a portion of the application window. The master switching
option may be displayed at a top portion of the application window. The top
portion may comprise a symbolic indication corresponding to the displayed master
30 switching option.
[0045] Further embodiments may relate to computer readable storage
storing program instructions which, when executed by a processor of a mobile
device, cause the processor to perform a method comprising the steps: providing



manager application nmay be further configured to cooperate with the user

I nterface nodule to display a user sel ectable connection type sw tching
option for each wireless connection type and to change the wreless
connection status of the wreless communication subsystem corresponding to
the wirel ess connection type 20 in response to selection of the respective
connection type switching option. Each connection type swi tching option
may conprise a toggling icon. Each connedtion type switching option may
conprise a toggling description of the connection type swtching option.
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15 device may provide a single user interface for managing two or more wireless
communication interfaces in the mobile device in a consolidated manner.
Additionally, by using a master switch option provided by the connections
management application, a user may affect the wireless communication interfaces
as a group through a single interaction with the user interface. The user interface

20 may include a three-valued status indicator for each of the wireless

communication interfaces.

[0048] To aid the reader in understanding the structure of a mobile device
and how it communicates with other devices, reference is first made to FIGS. 1
through 3.

25 [0049] Referring first to FIG. 1, a block diagram of a mobile device in one

example implementation is shown generally as 100. Mobile device 100 comprises
a number of components, the controlling component being microprocessor 102.
Microprocessor 102 controls the overall operation of mobiie device 100. In some
embodiments certain communication functions, including data and voice

30 communications, are performed through communication subsystem 104.

Communication subsystem 104 receives messages from and sends messages to

a wireless network 200.



each of a plurality of wireless commnication subsystems of the nobile
device.  [0047] A wireless connections management application in the nmobile
15 device may provide a single user interface for nmanaging two or nore
wirel ess conmunication interfaces in the nobile device in a consolidated
manner. Additionally, by using a master switch option provided by the
connections nanagenent application, a user may affect the wirel ess

comuni cation interfaces as a group thrdUbh a single interaction with the
user interface. The user interface 20 may include a three-valued status
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according to defined protocols specified for GSM/GPRS communications. With
15 newer network profocols, these channels are capable of supporting both circuit
switched voice communications and packet switched data communications.
[0052] Although the wireless. network associated with mobile device 100 is
a GSM/GPRS wireless network in one example implementation of mobile device
100, other wireless networks may also be associated with mobile device 100 in
20 variant implementations. Different types of wireless networks that may be
employed include, for example, data-centric wireless networks, voice-centric
wireless networks, and dual-mode networks that can support both voice and data
communications over thre same physical base stations. Combined dual-mode
networks include, but are not limited to, Code Division Muttiple Access (CDMA) or
25 CDMAZ2000 networks, GSM/GPRS networks (as mentioned above), and third-
generation (3G) networks like EDGE and UMTS. Some older examples of data-
centric networks include the Mobitex™ Radio Network and the DataTAC™ Radio
Network. Examples of older voice-centric data networks include Personal
Communication Systems (PCS) networks like GSM and Time Division Multiple
30 Access (TDMA) systems.
[0053] Microprocessor 102 also interacts with additional subsystems such
as a Random Access Memory (RAM) 106, flash memory 108, display 110,



I ntended to use any other suitable standards that are devel oped in the
future. The wreless link connecting comuni cati on subsystem 104 with
network 200 represents one or nore different Radi o Frequency (RF)

channel s, operating according to defined protocols specified for GSM GPRS
comuni cations. Wth 15 newer network protocols, these channels are capable
of supporting both circuit sw tched voice comunications and packet

swi tched data comunications. [0052] Al'thhough the wirel ess network
associated with nobile device 100 is a GSM GPRS w reless network in one
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15  communication signals over network 200 after required network registration or
activation procedures have been completed. Network access is associated with a
subscriber or user of a mobile device 100. To identify a subscriber, mobile device
100 requires a Subscriber Identity Module or “SIM” card 126 to be inserted in a
SIM interface 128 in order to communicate with a network. SIM 126 is one type of

20 a conventional “smart card” used fo identify a subscriber of mobile device 100 and
to personalize the mobile device 100, among other things. Without SIM 126,
mobile device 100 is not fully operational for communication with network 200.
[0056] By inserting SiM 126 into SIM interface 128, a subscriber can
access all subscribed services. Services could include: web browsing and

25 messaging such as e-mail, voice mail, Short Message Service (SMS), media
transfers (such as music downlioading or streaming), and Multimedia Messaging
Services (MMS). More advanced services may include: point of sale, field service
and sales force automation. SIM 126 includes a processor and memory for
storing information. Once SIM 126 is inserted in SIM interface 128, it is coupled

30 to microprocessor 102. In order to identify the subscriber, SIM 126 contains some
user parameters such as an International Mobile Subscriber Identity (IMSI). An
advantage of using SIM 126 is that a subscriber is not necessarily bound by any
single physical mobile device. SIM 126 may store additional subscriber



by m croprocessor 102 is typically stored in a persistent store such as
flash 10 nenory 108, which may alternatively be a read-only nenory (ROM or
simlar storage elenment (not shown). Those skilled in the art wll
appreciate that the operating system specific device applications, or
parts thereof, may be tenporarily loaded into a volatile store such as RAM
106. [0055] In sone enbodi nents, nobile device 100 nay send and receive 15
comuni cation signals over network 200 af4er required network registration
or activation procedures have been conpleted. Network access is associ ated
with a subsfornagon for A5obiledesicands well, desludiag H3@ebobk (od ealentigr)a
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i ncl udgs a other non-volatile storage) on mobile device 100 during its manufacture.
[0059] Additional applications may also be loaded onto mobile device 100
through network 200, auxiliary /O subsystem 112, serial port 114, short-range
communications subsystem 122, or any other suitable subsystem 124. This
flexibility in application installation increases the functionality of mobile device 100
20 and may provide enhanced on-device functions, communication-related functions,
or both. For example, secure communication applications may enable electronic
commerce functions and other such financial transactions to be performed using
mobile device 100.
[0060] Serial port 114 enables a subscriber to set preferences through an
25 external device or software application and extends the capabilities of mobile
device 100 by providing for information or software downloads to mobile device
100 other than through a wireless communication network. The alternate
download path may, for example, be used to load an encryption key onto mobile
device 100 through a direct and thus reliable and trusted connection to provide
30 secure device communication.
[0061] Short-range communications subsystem 122 provides for wireless
device connections to enable communication between mobile device 100 and
different systems or devices, without the use of network 200. For example,



battery interface 132 for receiving one or nore rechargeable batteries 130.
Battery interface 132 is coupled to a regulator (not shown), which assists
battery 130 in providing power V+ to nobile device 100. Although current
technol ogy nakes use of a battery, future technol ogi es such as mcro fuel
cells may provide 10 the power to nobile device 100. [0058] M croprocessor
102, in addition to its operating system functions, enables execution of
sof t war e applications on nobile device 1. A set of applications that
control basic device operations, including data and voice comunication
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15  may comprise a two-dimensional navigation (or scrolling) component, such as a
track ball, a joystick or a directional pad, each optionally with a dynamic button
pressing capability. Keyboard 116 is an alphanumeric keyboard and/or
telephone-type keypad. A composed item may be transmitted over network 200
through communication subsystem 104.

20 [0063] For voice communications, the overall operation of mobile device
100 is substantially similar, except that the received signals would be output to
speaker 118, and signals for transmission would be generated by microphone
120. Alternative voice or audio I/O subsystems, such as a voice message
recording subsystem, may also be implemented on mobile device 100. Although

25  voice or audio signal output is accompliished primarily through speaker 118,
display 110 may also be used to provide additional information such as the
identity of a calling party, duration of a voice call, or other voice call related
information.

[0064] Referring now to FIG. 2, a block diagram of the communication

30 subsystem component 104 of FIG. 1 is shown. Communication subsystem 104
comprises a receiver 150, a transmitter 152, one or more embedded or internal
antenna elements 154, 156, Local Oscillators (LOs) 158, and a processing

module such as a Digital Signal Processor (DSP) 160.



comuni cati on woul d i ncl ude standards devel oped by the Infrared Data

Associ ation (IrDA), Bluetooth, and the 802.11 famly of standards devel oped
by 5 IEEE. [0062] In use, a received signal such as a text nessage, an
e-mail nmessage, or web page downl oad will be processed by comuni cation
subsystem 104 and input to m croprocessor 102. M croprocessor 102 w ||
then process the received signal for output to display 110 or
alternatively to auxiliary 1/0O subsystenl40 112. A subscriber may al so
conpose data itens, such as e-mail nessages, for exanple, using keyboard
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15  gains applied to communication signals in receiver 150 and transmitter 152 may

be adaptively controlled through automatic gain control algorithms implemented in
DSP 160.
{0066] The wireless link between mobile device 100 and a network 200
may contain one or more different channels, typically different RF channels, and
20 associated protocols used between mobile device 100 and network 200. A RF
channel is a limited resource that must be conserved, typically due to limits in
overall bandwidth and limited battery power of mobile device 100.
| [0067] When mobile device 100 is fully operational, transmitter 152 is
typically keyed or turned on only when it is sending to network 200 and is
25 otherwise turned off to conserve resources. Similarly, receiver 150 is periodically
turned off to conserve power until it is needed to receive signals or information (if
at all) during designated time periods.
[0068] Referring now to FIG. 3, a block diagram of a node of a wireless
network is shown as 202. In practice, network 200 comprises one or more nodes
30 202. Mobile device 100 communicates with a node 202 within wireless network
200. In the example implementation of FIG. 3, node 202 is configured in
accordance with General Packet Radio Service (GPRS} and Global Systems for
Mobile (GSM) technologies. Node 202 includes a base station controlier (BSC)



14 [0065] The particul ar design of conmmunication subsystem 104 is
dependent upon the network 200 in which nobile device 100 is intended to
operate, thus it should be understood that the design illustrated in FIG 2
serves only as one exanple. Signals received by antenna 154 through
network 200 are 5 input to receiver 150, which may perform such conmon
recei ver functions as signal anplification, frequency down conversion,
filtering, channel selection, and analdfto-digital (A D) conversion. A/D
conversion of a received signal allows nore conplex conmunication
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15  capabilities, BSC 204 also contains a Packet Control Unit (PCU) 208 that
connects to SGSN 216 to control segmentation, radio channel allocation and to
satisfy packet switched requirements. To track mobile device location and
availability for both circuit switched and packet switched management, HLR 212 is
shared between MSC 210 and SGSN 216. Access to VLR 214 is controlled by

20 MSC 210.
[0070] Station 206 is a fixed transceiver station. Station 206 and BSC 204
together form the fixed transceiver equipment. The fixed transceiver equipment
provides wireless network coverage for a particular coverage area commonly
referred to as a “cell’. The fixed transceiver equipment transmits communication

25 signals to and receives communication signals from mobile devices within its cell
via station 206. The fixed transceiver equipment normally performs such
functions as modulation and possibly encoding and/or encryption of signals to be
transmitted to the mobile device in accordance with particular, usually
predetermined, communication protocols and parameters, under control of its

30 controller. The fixed transceiver equipment similarly demodulates and possibly
decodes and decrypts, if necessary, any communication signals received from
mobile device 100 within its cell. Communication protocols and parameters may



200. In the exanple inplenentation of FIG 3, node 202 is configured in
accordance with General Packet Radio Service (GPRS) and d obal Systens for
Mobil e (GSM technol ogi es. Node 202 includes a base station controller
(BSC) 15 204 with an associ ated tower station 206, a Packet Control Unit
(PCU) 208 added for GPRS support in GSM a Mbile Swtching Center (MSC)
210, a Honme Location Register (HLR) 212, a Visitor Location Registry (VLR
214, a Serving GPRS Support Node (SGSN)1©16, a Gateway GPRS Support Node
(GGSN) 218, 5 and a Dynam c Host Configuration Protocol (DHCP) 220. This

l'ist of conpgpeBiveer giffemint Medes. FOrbﬁampleenhetmtde\mayeatpleaﬂﬁﬁerenﬂmonents
of every node 202 within a GSM GPRS net wor but t}{;ﬁ 6 lis
thep rk 200.
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to be 15 [0072] SGSN 216 and GGSN 218 are elements added for GPRS support;

namely packet switched data support, within GSM. SGSN 216 and MSC 210
have similar responsibilities within wireless network 200 by keeping track of the
location of each mobile device 100. SGSN 216 also performs security functions
and access control for data traffic on network 200. GGSN 218 provides

20 internetworking connections with external packet switched networks and connects
to one or more SGSN’s 216 via an Internet Protocol (IP) backbone network
operated within the network 200. During normal operations, a given mobile
device 100 must perform a “GPRS Attach” to acquire an IP address and to access
data services. This requirement is not present in circuit switched voice channels

25 as Integrated Services Digital Network (ISDN) addresses are used for routing
incoming and outgoing calls. Currently, all GPRS capable networks use private,
dynamically assigned IP addresses, thus requiring a DHCP server 220 connected
to the GGSN 218. There are many mechanisms for dynamic IP assignment,
including using a combination of a Remote Authentication Dial-in User Service

30 (RADIUS) server and DHCP server.
[0073] Once the GPRS Attach is complete, a logical connection is
established from a mobile device 100, through PCU 208, and SGSN 216 to an
Access Point Node (APN) within GGSN 218. The APN represents a logical end of



transmtted to the nobile device in accordance with particular, usually
predet er m ned, comruni cation protocols and paraneters, under control of its
30 controller. The fixed transceiver equipnment simlarly denodul ates and
possi bly decodes and decrypts, if necessary, any comruni cation signals
received from nobile device 100 within its cell. Conmmunication protocols
and paraneters may 16 vary between different nodes. For exanple, one node
may enploy a different nodul ation schen®’ and operate at different
frequenci es than other nodes. [0071] For all nobile devices 100 registered
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[0075] For embodiments of mobile device 100 described hereinafter, the

mobile device 100 is equipped and configured for communication over a cellular

connection via communication subsystem 104 and with a local wireless device

20  using short range communications subsystem 122 with a communications

protocol specific to communication with local wireless devices, such as

Biuetooth™, for example. Mobile device 100 may also be configured for

communication in a wireless local area network (WLAN) using a communication

form commonly termed "Wi-Fi". Optionally, mobile device 100 may also be

25  configured for communication in a global positioning system (GPS) context. For

purposes of illustration, aspects of mobile device 100 are described below in

relation to FIGS. 4 to 17 as being configured and enabled for communication over

three different communication types, namely a cellular connection, a WLAN

h™ connection.

connection and a Bluetoot
30 [0076] Referring now to FIG. 4, flash memory 108 is shown in further detail.

As shown in FIG. 4, flash memory 108 comprises executable program code for

implementing a manage connections application 410 and a user interface module

420. The functions of manage connections application 410 and user interface



I ncom ng and outgoing calls. Currently, all GPRS capabl e networks use
private, dynamcally assigned |IP addresses, thus requiring a DHCP server
220 connected to the GGSN 218. There are nmany nechani sns for dynamc |IP
assignment, including using a conbination of a Renote Authentication
Dial-In User Service 30 (RADIUS) server and DHCP server. [0073] Once the
GPRS Attach is conplete, a logical connection is established froma nobile
devi ce 100, through PCU 208, and SGSN 218 to an Access Point Node (APN)

wi thin GGSN 218. The APN represents a logical end of 17 an |IP tunnel that
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communi cati on over a cellular connectign via Co ni catiqn, subsystem 104
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devi ce 1500 framyewbdrkoofaevicent 0Q) unelddihgrcommunication subsystem 104, short range

communications 122 and other communications subsystems, such as may be
provided by other device subsystems 124. In this role, manage connections
application 410 is configured to determine the connection status of each
communication subsystem in mobile device 100. The connection status may thus

20 be determined by manage connections application 410 as one of three statuses:
off: on but not connected; and on and connected. The functions of manage
connections application 410 are described in further detail below with reference to
FIGS. 510 17.
[0079] User interface module 420 communicates with manage connections

25  application 410 in order to generate a suitable visual display to be shown to the
user of mobile device 100 on display 110, including manage connections
application window 710 and connection status indicators (as described below),
based on information received from manage connections application 410. User
interface module 420 also facilitates the receipt and interpretation of user input in

30 relation to the images displayed on display 110.
[0080] Referring now to FIG. 5, a method 500 of displaying wireless status
indicators is described. Method 500 begins at step 510, at which a user selects a
"manage connections” icon, such as icon 705 shown in FIGS. 7 to 14 on a home



communi cation in a wreless | ocal area network (WAN) using a comruni cation

formcomonly termed "W-Fi". Optionally, nobile device 100 nay al so be 25
configured for communication in a global positioning system (GPS) context.
For purposes of illustration, aspects of nobile device 100 are descri bed

belowin relation to FIGS. 4 to 17 as being configured and enabled for
communi cation over three different conmmunication types, nanely a cellul ar
connection, a W.AN connection and a Bl ud?oot hTM connection. 30 [ 0076]
Referring nowto FIG 4, flash nmenory 108 is shown in further detail. As
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15 device 100. Alternatively, selection of a Bluetooth™ icon as one example of a
wireless personal area network technology, either in the banner or elsewhere,
may be used to launch the manage connections application 410.
[0082] In a further alternative manner of selecting manage connections
application 410, an assignable key, sometimes called a hot key or a convenience
20 key, may be assigned by the user to be associated with manage connections
application 410. Thus, when the user presses such a key, user interface module
420 interprets the key press as requiring execution of manage connections
application 410.
-[0083] Once the "manage connections” icon is selected or the manage
25 connections application 410 is otherwise selected to be launched by the user,
manage connections application 410 is executed at step 520. In this context,
execution of manage connections application 410 is initiated (or "launched”) by
the particular launching means selected by the user.
[0084] At step 530, the manage connections application 410 queries the
30 wireless framework, including wireless communications subsystems, to determine
the status of each wireless connection enabled by mobile device 100. Manage
connections application 410 then determines the status of each wireless

connection based on the responses it receives from its queries. Manage



20 be determ ned by nmanage connections application 410 as one of three
statuses: off; on but not connected; and on and connected. The functions
of manage connections application 410 are described in further detai

below with reference to FIGS. 5 to 17. [0079] User interface nodule 420
communi cates wi th manage connections 25 application 410 in order to
generate a suitable visual display to be shown to the user of nobile

devi ce 100 on display 110, including mangge connections application w ndow
710 and connection status indicators (as described belom? based on
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15 other dewé:e processes, the microprocessor checks the list of call back functions
upon the occurrence of one or more predetermined events, such as a change in
connection status of a wireless communication subsystem. Upon the occurrence
of one or more such events, microprocessor 102 determines whether any of the
registered call back functions are applicable to the one or more events and makes
20 afunction call, as appropriate. Where an event relates to the change in a
connection status of a wireless communication subsystem, microprocessor 102
passes the changed status and a relevant descriptor, such as a name, technology
type or location associated with the connection, if appropriate, as parameters in
the function call. Such call back functions are supported by functions of an
25  application program interface (API) of the mobile device 100.
[0087] Referring to FIG. 6, substeps of step 550 are described. Step 550
comprises a check of the status of each wireless connection type at step 610 to
determine whether the status of the relevant wireless connection type is "on". If
not, then at step 620, the manage connections application window is caused to
30 display the symbolic indication for "off" for the relevant wireless connection type.
[0088] if the wireless connection status is determined at step 610 to be
"on", then, at step 630, the manage connections application determines whether

the wireless connection is connected to a network or device, as appropriate. If the



may be used to | aunch the manage connections application 410. [0082] In a
further alternative nmanner of sel ecting nmanage connections application
410, an assignable key, sonetines called a hot key or a convenience 20
key, may be assigned by the user to be associated with nanage connections
application 410. Thus, when the user presses such a key, user interface
nodul e 420 interprets the key press as reqU|r|ng execution of manage
connections application 410. [0083] Oncdlthe "manage connections" icon is
sel ected or the nmanage 25 connections application 410 is otherw se

sel ect ed t owhelesaeBahedioRstatie of seNircles® begtectionris determinexbal stepBi30rto410 i s
executed at step 520. In this context, execution of manage ections
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processes i,ndi ca[e thah%{;{here Is a change in the status of one of the
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15  (as part of auxiliary I/O subsystem 112). An exemplary home screen 704, which is
the screen displayed in display 110 when mobile device 100 is first turned on, and
from which most functions of mobile device 100 may be accessed, is shown in
FIG. 7. lcons representing applications of mobile device 100 are displayed in a
main icon list 708. A user of mobile device 100 can navigate through main icon -

20 list 708, for example using trackball 706, to manage connections icon 705. Once
the user has navigated to manage connections icon 705, it is emphasized and a
caption 707 entitled “Manage Connections” is displayed in a lower portion of home
screen 704. If the user selects manage connections icon 705, manage
connections application 410 is launched by microprocessor 102.

25 [0091] Referring now to FIG. 8, there is shown an example screen shot
comprising a manage connections application window 710 generated on display
110 by user interface module 420 based at least in part on instructions from
manage connections application 410. Manage connections application window
710 is generated by user interface module 420 based on instructions from

30 manage connections application 410. An example icon 705 for activating (i.e.
beginning execution of) manage connections application 410 is shown at the left

side of the screen shot in FIG. 8.



connections application 410 with m croprocessor 102 so that, during
execution of 15 other device processes, the m croprocessor checks the |ist
of call back functions wupon the occurrence of one or nore predeterm ned
events, such as a change in connection status of a wi reless conmmunication
subsystem Upon the occurrence of one or nore such events, m croprocessor
102 determ nes whether any of the registered call back functions are
applicable to the one or nore events and24rakes 20 a function call, as
appropriate. Wiere an event relates to the change in a connection status of
a wrel ess [0682]ini catMammbsryfmomnsraippﬁcmimmisdow TH@rcomppesaEssa nhmbenahged

status and a, rel gvant des tor uch a tec oI 0 type or

| ocati on as%%%?taglgdnﬁﬁ“t' Hptc ‘?‘f’ SHT Pﬁc 5@&36'8 Eglﬁﬁﬁamat ers in
the functi ashrfrbtion St Gﬁéécl‘p@ﬁhréé‘ bb%‘?%w@[&s%ﬂ?ﬁ@bﬁ&ﬁi Pheéeifbicags of
an 25 application programinterface Pl) he nobil e device 100. [0087]

Referring teonPediontypesiase épdicaied dn eppamte ecrves dt2cfidand 746 ¢ application
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type is "onsrittdd des mhfel%bearsztrﬁpl@m&',)dfmé RerEe copnBetdn @?& thgtpiki cat i on
wi ndow i s caused to 30 display the synbolic indication for " for the

rel evant wi'Méletess” oo aaliden ipmatyise as Weloasa wrfﬁemrﬁéaw&@sgaetl%ﬁfﬁ@cﬁql%n
status s gf%?eihrﬁ'lgsg 52*0@@%?%1%@%8&}1 lo?ﬂy?%,tmﬂh iREIGIER OFF. ﬁoﬂ??’i@nage

connecti on ppl'i e Wrel ess connection IS

connect ed tais@hagtdmnke ight&fi6 cfeapplication wWidova? €0 al synitrslicaddicatioreV 22 of
connection status of a wreless connection is determ ned at ste $8g30 to be

on but 1Rot B8 fABBEEIPN FAkI Citherwiseless) (qeﬂuléej)ewwﬁﬁ%e?nmw&'ﬁw f%n
wi ndow 710 ﬂ%ipl ays the synbolic indication for "on" for each connection
type to I Ch the status applies. The synbolic indication for "on" nmay
al so be corfe098y ed 5 Althoaghaot vlezelyidisderdalsletiioom FIGS. 8 do 1dueacioof the

det or ni ﬁSl;'qy&%%%gli@rfa@te&%éﬁﬁﬁéééé%Saosréﬁ‘ BSULnIAUNE o T WES885, mmnage
e A of N s OB O T
t hat st&t usowppllideand TT@aSpritmdel symlﬁbllmddlcattmmm?i@and d@brcthedightwideadSo be
consi dered atp%llct:)aetloarlw VSV}HH%SV' Jz"F O,iirq \}é 81[1 the connectlon status of the relevant
wireless connection type. Rows 714 and 716 also contain written descriptions of
the wireless connection types to which they relate (Wi-Fi and Bluetooth™) and
written status descriptions. If the wireless connection type of a row is "on and
20 connected", the row will show a name, technology or location descriptor, as
appropriate to the connection type, in place of an "on" or "off" status description.
[0094] Referring also to FIG. 15, there is shown a generalized form of
manage connections application window 710, of which the screen shots shown in
FIGS. 8 to 14 are specific examples. As shown in FIG. 15, each row 712, 714,
25 716 comprises, from left to right, a check box, a label, a text field and a symbolic
indication graphic. Specifically, the first, or top-most, row 712 comprises a check
box 742, a label 752, a text field 762 and a symbolic indication (S.1.) graphic 722.
In FIG. 8, these fields comprise the following states or contents: unchecked;
"wireless"; "off"; and red. Row 714 comprises a check box 744, label 754, text
30 field 764 and symbolic indication graphic 724. Row 716 has a check box 746,
label 756, text field 766 and symbolic indication graphic 726. In the example of
FIG. 8, rows 714 and 716 have fields with similar states to those of row 712,
except that label 754 is "Wi-Fi" and label 756 is "Bluetooth™". It should be noted



"on and connected.” [0090] FIG 7 is an illustration of an exenplary

depi ction of nobile device 100. Mbile device 100 has a display screen 702
and user input conponents such as keyboard 116, an assi gnabl e conveni ence
key 703 and a trackball 706 15 (as part of auxiliary I/O subsystem 112). An
exenpl ary home screen 704, which is the screen displayed in display 110
when nobile device 100 is first turned on, and fromwhich nost functions
of nobile device 100 may be accessed,is?%homn in FIG 7. lcons
representing applications of nobile device 100 are displayed in a main

i con |ist 708t alfernstive labelsinay bedsedde indiCatedhe sameyeorneactiontpe. nfle®h i con

20 list 708, for ex | e usin ac, .l 706, tp nage connecti,ons icon
705, Once. SXAEMISIR HGs TAaRERT 54 X Mot Aeosk et o er ORS¢ | <
enphasi zed [gpdsp  cani sksuld Bé rited iHRdowdIN20P1 £AREETIE SHth relete @ Spl ayed in
a lower portion of home screen 704. If the user sel ects manage connections

i con 705, mwinslgss connedtionitypes thebcar beidascrbed as relgting te winslessiwide e essor

102. 25009 e ' now. t : IS : n
shot e oA PRIANE Wik deb el et U G R W B8R
display 1lifathgriUEGPPAN)tEEHRAGH 8D dubsediReh apes airelbssls tWi-Fi'mard on

I nstructions from manage connections application 410. Nhn?%e connecti ons

appl i cat i on Blieteei™ 7abelsdessibpd herip Pre ¥RMPIRSPR D deghip Be&Ed on
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705 for ac ng (i eginning e on o manage connect’i ons
appl i cat i or7#l§roupes fisyathet intdreuppdrtportionlof applidationaviedow 10tsa thaFa@seB. 22

[ 0092] Manage connections appl.i cation wi ndow 710 conpri ses a nunber of
sel ect 481 o YRR ARARAINIBONATAICSROUSHPN StatPLSEHHECHESRBNGFIN oss

connect | on (942 byTodiing 8y Aind BbBer pRE cPtnd o BlHIEnIANASS 10N In Eeser

t
W rel ess Ct nnecti on pes are icated in separate rows /12, 714 and 716
of appl i catpostiorbofapplimatida vindew 7N ieadisb7 €8 coliprisingaa eturality of geupgngs 14,
row 712 contai ns ' scriéition | abel 752 i

wireless colmagy \é\glﬁ'té’g‘?e(ﬂ??t SWirelGpg GpRIECTiop tyRes p%p@y%} ﬁnlﬁiﬁ ﬁ{’%efrhgs el |
o2 L L SR SopieaBo iR 19K g founfgel Peflfertgionpressa
15 first menu item 772 and a second menu item 774, which in the examples shown in
FIGS. 8 to 14 are "services status" and "setup Wi-Fi network". A second grouping
of menu options in list 770 comprises first options item 782, second options item
784 and third options item 786, shown in the examples of FIGS. 8 to 14 as
"wireless options”, "Wi-Fi options” and "Bluetooth™ options", respectively.
20 [0097] First, second and third options items 782, 784 and 786, if selected,

will close application window 710 and launch separate configuration applications

for the respective wireless connection types, allowing the user to set preferences
regarding the behavior of the wireless communication subsystems for these
wireless connection types. Such user preferences are accessed by the wireless

25 framework of mobile device 100, for example so that when turning on a particular
wireless communication subsystem, manage connections application 410 can
determine whether to automatically try to establish a connection with an external
device or service provider and, if so, on what basis such a connection should be
established.

30 [0098] Manage connections icon 705 is shown in FIG. 8 and FIGS. 10 to 14
on home screen 704 as being emphasized relative to other icons in a main icon
list disposed vertically along the left hand side of home screen 704. in the

example shown in FIG. 8, manage connections application window 710 has been



al so has, on the right side of application wi ndow 710 a synbolic indication
722 of 10 the connection status of the "wireless"” (cellular) wreless
connection type of row 712. [0093] Although not clearly discernable from
FIGS. 8 to 14, each of the synbolic indicators conprises a color

I ndication indicative of the wireless connection status of the row on
application window 710 to which it belongs. Thus, 15 rows 714 and 716 al so
have synmbolic indications 724 and 726 on¢4he right side of application

wi ndow 710, indicative of the connection status of the relevant wreless

connecti on ayAchedRoyasdrigkbladtibn/dftmahsge conmictitionsviddrt 06 woeities ons of the
wi rel ess connection types to which t\%ﬁg relate (\W-Fi apd Bl uetgot h,T&éb and
written sta@mphaeized PRtogIRSCREN 7R WarAgs<o et ABRIgaHoa wWipdaw /dy i s
on and 20 gagnfehtivel idispiydl oh MaRRcoBdtiohs @ppRtatisn £10 ihocal i on
descriptor, as appropriate to the connection type, in place of an "on" or
"of f' st at usspesse tophserseledtion df EDRE écori HiQR GrsanatherrwiGlessconmrationi s shown
a generalized formof nm qnnegiiong, application w pdow 7 whi ch
ha sor den B1RSPS DcAdiacait HETek oo ¢ 02 i tof BRoper iePiwilh B e Poon
FIG 15, ea&@sﬁ&%mﬂe.@fboé\@ 648 702 W birpPasizEt FoNdwihE user haabatiorr check
box, a label, a text field and a synbolic indication graphic.

Speci f i cal |3way frenfthesnain@ppliogtiorvicon lisbvdd toa suhpidiang icon lisheprthe bx 742, a
| abel 752, a teﬁ1 field 76 ?nd a synbolic indication (S.1.) graphic 722.
In FIG 8, U8 PF@%%G%@ ise the following states or contents:

unchecked; [tobnbj el esFach ¢ the exaftblé athnagewonhéctiompapsieation Meddwd P10 744,
| abel 754, text” 30 field 764 and synbolic indicatiogn graphic 724. Row 716

has a dReckshown MFGGS. |&loel4 asa raster swichjoplian. With ay asevrmpeany|as watiesn
graphic 726

simlar st aqeéslgﬁpﬁ&?eﬂﬁ@%t%(‘g&ﬁ 9“%% t%(?@ﬁ%@téa@ggr@gﬁﬁg frb\?l"g%%ﬁg
| abel 756 igwitdhl d{ﬂm@ibﬁih&ed irf agpliwation bandow GdOZ@oEe Mt'restdrelrcnam:awtmdls%bellz
bl 752 i Hmiianaerbenmeit-and SUMRAl CoRMPOtATBEcdenendibaaie Ytelessl o be
oL et SRchap et ing MrAaRlca R Raten ShSAERS GTAReSEpRA pes
wirel eqs | ogisdless eanmsdtionrtipds\ The naasevdwitdhesptiqrecarobelused éaturn on or off
multiple wireless communication subsystems at the same time. Further, as
described below in relation to FIG. 17, the master switch option may be used to
restore connections that were previously established.
[00100] Check boxes 742, 744 and 746 are shown in FIGS. 8 to 15 and
20  provide a further level of switching control in addition to the displayed master
switch option. By highlighting a check box (or the row that contains that check
box) and "clicking”, the user can toggle the on/off state of the wireless
communication subsystem for the relevant wireless connection type. Thus, check
boxes 742, 744 and 746 provide user selectable control functions to manage the
25  wireless connections of mobile device 100, as desired.
[00101] When check boxes 742, 744 and 746 are "checked", this
corresponds to an "on" state of the corresponding wireless communication
subsystem. If any of the check boxes 742, 744 and 746 are blank, empty, or
"unchecked", this corresponds fo an "off" state of the corresponding wireless
30 communication subsystem. Although check boxes are described herein for
providing a user selectable connection type switching option, an alternative
toggling user interface component that can be selectively toggled between two

states may be employed to a similar effect instead of the described check boxes.



network (WPAN) technol ogies, respectively. The "wireless", "W-Fi " and

"Bl uet oot hT""" | abel s descri bed herein are exanpl es of such general
technol ogi es. [0096] Manage connections applicati on wi ndow 710 has rows
712, 714 and 716 grouped together in an upper portion of application

wi ndow 710 so that a user 10 can easily ascertain the wirel ess connection
status of each wireless connection type by |ooking only at the upper
portion of the application window 710. |#5a |lower portion of application
wi ndow 710 is a list 770 conprising a plurality of groupings of nmenu itens

related to Fbﬁe,ygrﬁgbggSiog&jlihQQié*sbﬂﬁti\Ia/w&)rdisslplh apdtirn witchessupdieroffparr t i on of
application w ndow 710. frrst g_roupi ng of nu itens .comr ilses a 15 first
menu it em 7 tameYWi-Fa radie effimayrhe diselayes wharnercorespPRRIBI RIS shown i n
FIGS. 8 to 14 are."servi " ’ G Lokl hWWikiilarhy isteeesad
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[00103] Also shown in FIG. 8 is a "restore connections” selectable menu
item as the top row of application window 710. The "restore connections" option
730 is only shown in application window 710 when all of the connection statuses
of the available wireless connection types are off, as described in further detail

20 below with reference to FIG. 17. To indicate that all wireless connections are off,
a group symbolic indicator 732 (colored red) may be provided in the "restore
connections” row on the right side of application window 710 above and aligned
with symbolic indications 722, 724 and 726. Group symbolic indicator 732 may
also act as a button for selecting the "restore connections” option 730.

25 [00104] Referring now to FIG. 9, a further example screen shot is shown, in
which the wireless connection statuses of all available connections are on, while
the Wi-Fi connection shown in row 714 is on and connected to a wireless carrier
via the unlicensed mobile access (UMA) technology. Accordingly, because for
rows 712 and 716 the connection status is on but not connected, the symbolic

30 indications 722 and 726 are colored yellow. Because the Wi-Fi connection of row
714 is on and connected, the symbolic indication 724 is colored green.

[00105] In the example shown in FIG. 9, because all of the connections are

on, the top row of window 710 displays an option 830 to "turn all connections off."



may alternatively be displayed on manage connections application 410 in
response to user selection of EDGE icon 702 (or another w rel ess connection
5 related icon adjacent EDGE icon 702) in the banner area with hone screen
704. As shown in FIG 9, EDGE icon 702 is enphasized follow ng user
navigation away fromthe main application icon list 708 to a subsidiary
ilcon list on the top right of hone screen 704. [0099] Each of the exanple
manage connections application w ndows 74® 10 shown in FIGS. 8 to 14 has a
master switch option, with an acconpanying witten description of the

opti on, sh05m196] t he Referrirfg mupttm EiEi 60, afurthenexampleTsereaashet is shamine in
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option 830 is provided in the fop row of application window 710. Additionally, a
group symbolic indication 832 (colored green) of the on and connected status is
shown on the right hand side of the row of option 830. The group symbolic
indication 832 may also act as a button for selecting option 830.

20 [00108] Referring now to FIG. 11, a further example screen shot is shown, in
which alternative symbolic indications 1022, 1024 and 1026 are shown. The
example of FIG. 11 is otherwise similar to the example shown in FIG. 8. Symbolic
indications 1022, 1024 and 1026 are colored red to indicate an off state of the
relevant wireless connection types shown in rows 712, 714 and 716, respectively.

25  in addition to the red coloration, each symbolic indication 1022, 1024 and 1026
comprises a negative symbol, shown in FIG. 11 as a cross or "X", overlaid on the
color indication. Such symbols may serve to augment the visual information
provided to the user by the symbolic indications 1022, 1024 and 1026 and may
also serve to remove any color-related ambiguity that may be associated with the

30 color indication alone. For example, for those suffering from color-blindness, the
difference between a red color indication and a green color indication may not be
apparent. The addition of a negative, neutral or positive symbol to the symbolic
indication 1022, 1024 and 1026 may serve to resolve any such ambiguity. In an



25 For exanple, a toggling descriptive option, such as "turn wreless
radio off' or "turn W-Fi radio off" may be di spl ayed when the

correspondi ng wirel ess comruni cation subsystens for those connection types
are on. Simlarly, if those wreless comunication subsystens are off, the
descriptive option may toggle to 5 "turn wireless radio on" or "turn W-Fi
radi o on". [00102] Synbolic indicators 71%'% 724 and 726 may be one of red,
yell ow and green, corresponding to a cofhection state of "off', "on but
not connected" and "on and connected"”, respectively. In an alternative
enbodi nment , altgrnative embpdigherithe negathve, nmtrag eidpasiiivengymbelipay seplagaths s
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"restore connections” option 730. 25 [00104] erring nowto FIG 9, a
further examgraidandencaelhoindicationokecause the V\élkFltqwnamcm ekrowe fivhisc®f on

t at f | abl. t t
Shown i n 1 oSt LA et oo ficd dloaion 1 B4 8 cPlbrefaen’ ' o
unl i censed sMPhaSaeerRe YR, ih e FthPeia checlonttirkt Pverlakibon tisat dofur 1 ows
712 and 716 the connectlon status is on but not connected, the synmbolic 30

i ndi catflbondndigatiamd 726 are col ored yel |l ow. Because the W-Fi connection of
row [00110] Referring now to FIG. 13, a further example screen shot is shown, in

which the wireless, Wi-Fi and Bluetooth ™ connections of rows 712, 714 and 716,
respectively, are all on and connected. Accordingly, symbolic indications 1022,
1024 and 1026 are colored green and have check marks overlaid on the green

20 color indications. Apart from the augmentation of the color indication with the
positive symbol of a check mark in symbolic indications 1022, 1024 and 1026, the
example shown in FIG. 13 is otherwise similar to that shown and described in
relation to FIG. 10.
[00111] Referring now to FIG. 14, a further example screen shot is shown, in

25  which all wireless communication subsystems are off. In this example, one or
more of the wireless communication subsystems is off because of having been
switched off by the user, using one or more of check boxes 742, 744 and 746.
Because of the intentional turning off of one or more of the wireless
communication subsystems by the user, the connection information for any

30 connections that were established with external devices or networks is cleared
from RAM 106 or flash memory 108, either only in respect of the wireless
communication subsystem that was turned off by the user, or in respect of all such

wireless communication subsystems. Accordingly, where there is no stored



714 is on and connected, the synbolic indication 724 is colored green.
[00105] In the exanple shown in FIG 9, because all of the connections are
on, the top row of wi ndow 710 di splays an option 830 to "turn al
connections off." 26 [00106] Referring nowto FIG 10, a further exanple
screen shot is shown, in which all wireless connection types are on and
connected. Accordingly, synbolic indications 722, 724 and 726 are al

col ored green. Further, each of rows 7128 714 and 716 conprises a witten
description of the technol ogy, |ocation and/or 5 name of the connection
types that commectioinforetatioadbedny thine wireless conactionttypes, deicbraspsitiom of t he
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descri bed as arbucks hotspot™. For row 716, the connection type is
"Bl uet oot h AiMthexnid the exbmphaskowh in RKG.dkyibhecause Bll whthehwitelesse devi ce 100
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exanpl e scr | ' ald i I ' kbl YH cations
1022, 1024 a}g’@Cé@@@@%ﬁﬁm@”ﬁa&%&@nﬁyS’Pe’&f%ﬁ' 11 its ot hérw se simil ar
to the exargiaenpliéoiwvhioh iBliGst@tedSnBIB.i16. i ndi cations 1022, 1024 and 1026
are colored red to indicate an off state of the relevant w rel ggﬁ

In

connect i on [P9$E3] sholiG: A6 shawsaalierngivg Mapage ORLRE s pRjica
205" Conpor DOV GRS Wit SIS 1), BRI EATe 198 e
over| aitg orag, heanagel @mnestibrsaapplicatiSn windgwiydi0s exesptder a ecarcangementtoft he
visual inf %g?ttein%lmto different groupings. For example, instead of rows 712, 714 and 716
being grouped together towards the top of the application window, they are
located in distinct and separate groupings 1602, 1604 and 1606, respectively.
Each such grouping 1602, 1604 and 1606 comprises a respective one of rows
20 712, 714 and 716 and the corresponding one of the first, second and third options
items 782, 784 and 786, to which the wireless connection type of the row relates.
[00114] As shown in FIG. 16, the top grouping 1602 in application window
1610 comprises row 712 positioned above and grouped with first options item
782, which in the examples shown in FIGS. 8 to 14 is "wireless options" or may be
25 alternatively labeled "mobile network options". Second grouping 1604 is located
in the middle of application window 1610, below the first grouping 1602. Second
grouping 1604 comprises the second row 714 positioned above and adjacent to
second options item 784, which in the examples is "Wi-Fi options". Second
grouping 1604 also comprises second menu item 774, which relates fo the
30 wireless connection type of row 714 and, in the examples, is "set up Wi-Fi
network". Third grouping 1606 is located toward the bottom of application window
1610, below second grouping 1604. Third grouping 1606 comprises the third row



provided to the user by the synbolic indications 1022, 1024 and 1026 and
may al so serve to renpbve any color-related anbiguity that may be
associated with the 30 color indication alone. For exanple, for those
suffering fromcol or-blindness, the difference between a red col or

I ndication and a green color indication my not be apparent. The addition
of a negative, neutral or positive synbol to the synbolic indication 1022,
1024 and 1026 may serve to resolve any sfth anbiguity. In an 27

alternative enbodi ment the negative, neutral or positive synbol may repl ace
the color 718lhbatd amd adidcort tothidd aptivheitarnl Z86, whichoin thg exaiples slibwais on

of the <connection _status. In addition, the on/off state of check boxes
742, 744 ané”W@QOﬁﬂﬁ@pBEn%sed as a supplenentary synbolic indication of the

connect i on a@% eygcr 26%&@%1 nGFIEFIG e, A¥t 18 shbfen dlAowkihat 6f A néthedn a

further ex I'n whi ch the connection statuses are the sane
as those de137f(}flm‘dnana@h@all&:pnne&tmrmoftmaimlesm1@04 hikeonetheesd0®22, 1024

d 102 ht hand d f 16,
o 02 2 ol A elPs bRt rifacel bRk lncdlin R Ao 20,
fashion. |nnpasge E%@otroh@%ﬁﬁﬁ@tfo‘hewmbﬂl 'ﬁﬁﬁnﬂ@ﬂbé@@ﬁﬂa\&%ﬂ@i Gispidy 110.

connections are on but not connected, the synmbolic indications 1022 and
1026 are cohenoedingly, biensdi@5andel & thaw P%ﬂfCrﬁlﬂ%‘BIthe iSAMen@anpenas fleRSdash,

s on” and HShAE el opoP b pb . e FBUTH ih ETRBLE 1AnRRASbESanhatpHe,
col ored gregplicatish Waow PIG eftharestionda |“restdretda>ﬁnéotﬂcmsdfopaon Taokartrk,

overlaid on that color 15 indication. { 00110] Referrl nowt % ﬁ’m a
f ur t heflOex Atannestiersorhertians143bana t&mampeﬂefétm @%‘99

Bl uet oot h T connections of rows 712, 714 and 716, respectively, are all
on and cond@ ed. Accor di ngly, synbol I ¢ indications 1022, 1024 and 1026

are col or eqog1 ¢6n anmﬂmfm¢mqhanag¢<sonnmtioasdapmncaﬁm 4t@daterminasl or

i ndi cati ons. Aﬁart fromthe aug tion of thec H)Héldmlcatlon with the

posi tive syWithepa!l goRRSERNEEFE Offn iy PryaredheR@t s 183229€ 024 and
025, b GHASEHES AMRsich Bk 10 OISR 8 D it s itorg oy anc
f ur t he 5ex aopinectiaris? eptioh @30i & teadtumn alliconnections on" option 1430. if
connection information for a particular wireless connection type has been stored
based on a previous connection, then the connection may be restored. In such a
case, the "restore connections” option 730 is displayed. Otherwise, the "turn all
connections on" option 1430 is displayed. Unchecking a check box to turn off a
20 wireless communication subsystem also has the effect of clearing any connection
information previously stored in relation to the relevant wireless connection type,
which will mean that the "restore connections” option 730 cannot be displayed.
[00117] If, at step 1725, option 730 or 1430 is selected, then manage
connections application 410 accesses previously saved connection information in
25 order to determine the connections to be restored, if such restoration is possible.
If no previously saved connection information is available, then new connections
may sought to be established or the restoration request may fail.
[00118] if previously saved connection information is available at step 1730,
then at step 1735, manage connections application 410 attempts to restore the
30 previously saved states, if possible. Because of the change of connection status
effected at step 1735, the “"turn all connections off" option 830 is subsequently

displayed on manage connections application window 710 at step 1740.



25 which all wreless communi cation subsystens are off. In this exanple,
one or nore of the wreless comunication subsystens is off because of
havi ng been switched off by the user, using one or nore of check boxes
742, 744 and 746. Because of the intentional turning off of one or nore of
the wirel ess comunication subsystens by the user, the connection

I nformation for any 30 connections that were establlshed w th external
devices or networks is cleared from RAMAO06 or flash menory 108, either
only in respect of the wireless comunication subsystemthat was turned
of f by the popang]or iIfi dtespett1Niallalonnecidns averralt effs themnahsiep d740/the
subsystems. Accordingly, where there is no s

i nf or mati on tlf“(ﬁﬁ'h‘l‘f@nl'@ﬁ ipmEolf ‘P@loé's%:‘l(b@ﬂéﬁtlﬁy %B@% 83§0nne§t§|qp§m?¥?é’ case
W th the examphes has thﬁht aﬁ[%onﬁéctlér[le?]reﬁbgeﬁw or?Ql“%‘ﬁthI‘l}F n‘i’fhe &Rdri on

1430 is dispfaye master at the 't | ocati on
wi ndow 710.thatoné bemore of tHeecanreatiors szhmmlf; at Stes1748, omimra&&biSaﬁelefﬁedx he

wreless 5 t bs ol
74  ana Sr>ehgndt g | 1l the patvarqteRintprativn of ARy TERESsnnePlod [ 003127 A
gener al | 220y % Bicdhs fﬁ%&la%e%?aﬂg%hhea@daeem@tfbp@xam@qmnaeue isRAMCT | bed

above with rence speci fic exanpl es of the qleneral I zed
formare sh‘t@moaﬂmhmemméﬂ&qhmcmll&tdmmcq 0| 8absenuantlysat sigp1d5%0alkl G 15

| | ustrat |
hppl T cat 1 orPalGEbanN 2 casea tiEmPosSe stnralE iieiq 4B RF08 WERBAER, o0
exanpl e of pliLlkal 6F the bHéﬁd@bﬁébﬁdbcﬁbﬁstétﬁs effeetbd Ay $tbf51356, tiedsstare all

al ternative nanage connections agﬁ ication w ndow 1610 that has al nost
i dent i d8 czarnestions’, option 738ris stbsequentlydispiayediiymangge SONRAGHMS

connections catio | cept for a rearrangenent of the itens
into di ffer@?ﬁga{’%b’m@g‘%ﬁg%wg?ﬁ%ﬁ I nstead of rows 712, 714 and 716

bei ng grougag1pgpet hanetover7de |§lpérfoﬁﬂedfprmtil@aapbylmatamcmnmvmsthey are
| ocated in distinct and separate groupings 1602, 1604 an

respecti veI«':}DpIICEh@m%QLoﬂW@Uth’ﬁ W?P@G@@S Vﬁﬂﬁbﬁsqdﬂteifé‘% ERfHHE |4§g§° geceive
respective o t g one of the
first, seco P?érﬁﬁ}]t aﬁ' %9%% %ﬁééﬂ%g%ﬁ{%ﬂ%@%‘%ﬁé}g% 'ﬂﬁﬁg%g‘%t 0 V\Plgch t he
wirel egs caipptiekiiomnwingosy Eiot Farthery manageesonnections application 410 interfaces

with the wireless framework of mobile device 100 in order to effect the turning on

or off or establishment of connections of the different wireless connection types

J

enabled by mobile device 100.
[00121] Although certain graphical user interface examples are shown in
20 FIGS. 7 to 14 and described in relation thereto, it should be understood that
certain graphical re-arrangements or modifications of the graphical elements
shown in the example screen shots are possible without departing from the spirit
and scope of the described embodiments. In particular, the orders of the rows or
groupings of rows and options shown in manage connections application window
25 710 may be rearranged, for example as shown in application window 1610 in FIG.
16, described above. Similarly, the order of presentation of graphical elements
within a row may be rearranged to provide an alternative presentation of the same
types of information.
[00122] While the above description provides examples of the embodiments,
30 it will be appreciated that some features and/or functions of the described
embodiments are susceptible to modification without departing from the spirit and
principles of operation of the described embodiments. Accordingly, what has



[00114] As shown in FIG 16, the top grouping 1602 in application w ndow
1610 conprises row 712 positioned above and grouped with first options item
782, which in the exanples shown in FIGS. 8 to 14 is "wirel ess options" or
may be 25 alternatively |abeled "nobile network options”. Second grouping
1604 is located in the mddle of application window 1610, bel ow the first
groupi ng 1602. Second grouping 1604 conprises the second row 714
posi ti oned above and adjacent to secondbptions item 784, which in the
exanples is "W-Fi options". Second grouping 1604 al so conprises second
menu it em Hidbn ddticeibed abave hiak dekhéntdfded te beshustrative of theninvgplioroénd ow 714
and, in the exanples, is "set up W-Fi  network”. Third grouping 1606 is

| ocat ed t ov@dlimiiBgbot t om of application wi ndow 1610, bel ow second
groupi ng 1604. Third grouping 1606 conprises the third row 29 716 above
and adjacent to third options item 786, which in the exanples shown is

"Bl uet oot hTM options”. [00115] Referring nowto FIG 17, there is shown a
flowmchart of a nethod 1700 of managi ng all connections of nobile device
100. Like method 500, 5 nethod 1700 relies on the nmanage connecti ons
application being active and a nanage connections application wi ndow 710
nmust be di splayed on display 110. Accordingly, steps 1705 and 1710 are
performed in the same manner as steps 510 and 520 descri bed above. As
shown in FIGS. 8 to 14, manage connections application wi ndow 710 either
shows a "restore connections" option 730, a "turn 10 all connections on"
option 1430 or a "turn all connections off"option 830 in the top row
[00116] At step 1715, nmnage connections application 410 determ nes

whet her all connections are off. If they are, then at step 1720, manage
connections application wndow 710 is displayed so as to show the "restore
15 connections” option 730 or the "turn all connections on" option 1430. |f
connection information for a particular wrel ess connection type has been
stored based on a previous connection, then the connection nay be
restored. In such a case, the "restore connections” option 730 is

di spl ayed. Otherwise, the "turn all connections on" option 1430 is

di spl ayed. Unchecking a check box to turn off a



20 wirel ess conmuni cati on subsystem al so has the effect of clearing any
connection information previously stored in relation to the rel evant

wi rel ess connection type, which will nmean that the "restore connections”
option 730 cannot be displayed. [00117] If, at step 1725, option 730 or
1430 is sel ected, then manage connect PONs application 410 accesses

previ ously saved connection information in 25 order to determ ne the

connections to be restored, if such restoration is possible. If no
previ ously saved connection information is avail able, then new connections
may sought to be established or the restoration request may fail. [00118]

I f previogdhimsaved connection information is available at step 1730, then
at step 1735, nmnage connections application 410 attenpts to restore the
30 previously saved states, if possible. Because of the change of
connection status effected at step 1735, the "turn all connections off"

option 83Q is sybsequently displayed on manage. connectipons, application

wi ndow 710 at sltibﬁ“%g%).OfSWanFQB‘ﬂléﬂ"eﬁs,s 9?”%%3‘8“§7S_Ll§?p°§%ds%r£éﬁ??'i‘?ns are
not off, then at step 1740, the ™"turn all connections off"option 830 is
di spl ayed.dewjse; 6AMPESINgeSithes: di spl ayed only in the event that all
connections are presently on or, optionally, in the even that one or nore
of the connecti pnevidiegon usef-selattablee coh7d® a displaynofdBe ebiekdevwicedand t hen
at step 1750, the connection information of all wreless connections

subsyst engegdlaihgaetectibnangutdnneiRabad tie Raveds for exanple in a table, in
RAM 106 or flash nenory 108 of nobile device 100. Subsequently, at step

1755, all CO”“%’F&\}i&Hg aalgdfncﬁﬁrg-%g igﬁébl’@%{é@%‘n fHROREHHE ABSicBPRAG cation 410 to

be turned off. "BecauSe nge of “connection status effected by step
1355, the "rest 11 10 nn i ons” ti 730 1S S en i spl ayed
i N manage conne%g(gglﬂgjg épctﬂﬂ?’(?gﬁ@ﬁ%%\ﬂﬁ‘W@%\Eva‘?%C%t{O%sPelﬁ?sﬁ%ggltl? %bébﬁ_’%t hod
1700 is performed principally by nmanage conpections application 410,
al t hough isﬁT%CBSBeF&Jésowtﬁﬁ é% tipAt oF rd¥ W@dﬁ%‘ﬁw%@’ﬂ @i k@ r
input and generate the appropriate display in manage connections 15
appl i cat i canaeeiivs mEnagenramicationm iy configetacoite rappitarcand arondrod a
interfaces with the wireless franework of nobile device 100 in order to
ef fect t hevitaless egnoectioor stdtlis @f esdhallf i s piematityobf edrehesst icomsnuiication
different wirel ess connection types
subsystems of the mobile device, wherein the executing comprises displaying a
connections manager application window on the display; displaying in the
connection manager application window a user-selectable master switching
option;
characterized in that it further comprises the steps of:
changing the wireless connection status of all of the wireless
communication subsystems of the plurality of wireless communications
subsystems in response to selection of the master swiiching option;
wherein the master switching option is one of a plurality of master
switching options, and wherein the master switching option displayed in the

connections manager application window depends on the wireless connection

status of each of the wireless communication subsystems.



enabl ed by nobil e device 100. [00121] Although certain graphical user
interface exanples are shown in 20 FIGS. 7 to 14 and described in relation
thereto, it should be understood that certain graphical re-arrangenents or
nodi fications of the graphical elenments_ shown in the exanple screen shots
are possi ble w thout departing from t hé3 spirit and scope of the described
enbodi nents. In particular, the orders of the rows or groupings of rows
and options shown in nmanage connections application wi ndow 25 710 may be
rearranged. for Txametiodst shpWn, frtlernddragdtidiag dWptalang b6didualrindit&ion 16,
descri bed above. Sinilarly, t he order of presentation of graphical elenents
Wi thin a rgvs Ryl ﬁﬁé&ﬂﬂ\egtéh[fl’s Wfoé/éc‘i’meoﬁ% Bty 3 Whelases@mhatiian of
the sane types o ormati on 00 Whi | e the above description

provi des qg@&gles of the enbodlnents 30 it will be appreciated that sone
features andsor functions of the descrlbed enbodi nents are susceptible to
nodi fi cation wi thout departing fromthe spirit and principles of operation
of the described enbodi nents. Accordingly, what has 31 been described
above has been intended to be illustrative of the invention and
non-1imitidhg. 3Fhecnagthed of climetdolyriber earagiisiad vielenaring chnukiseleshs
supported by a nobile device, conprising either: providing a

user - sel eciomipketiore statas of edck pif dlye plurblity ofobirdlessl ewnoectimmatypes.cehsiairy
selection input in relation to the icon; or providing a function-assignable
key on t hehantirdlesslevhaestionN stalxe flbh Bbf 2ofFOMBACHUONS CFHIRERId"adR] 'éat i on
in response to either the selection input or the activation of only the
function- | BRlcfedeey, the connections manager application being
configured to nonitor and control a wireless connection status of each of
a plurality of wireless comunication subsystens of the nobile device,
wherein the executing conprises di splaying a connections nanager

application wi ndow on the displ ag di splaying.in th (F
4, The method of claim 3, further comprising displaying in an application

window on the display a description of each wireless connection type and a
symbolic indication of the wireless connection status of each wireless
connection type, each symbolic indication being visually associated with the

corresponding description of the wireless communication type on the display.

5. The method of claim 4, wherein the symbolic indication comprises a

color indication.

6. The method of claim 5, wherein the color indication is one of: a first
color corresponding 1o the "off" connection status, a second color corresponding
to the "on but not connected” connection status and a third color corresponding

to the "on and connected” connection status.

7. The method of claim 6, wherein the first color is red, the second color is

yellow and the third color is green.



connecti on manager application w ndow a user-sel ectable master sw tching
option; characterized in that it further conprises the steps of: changing
the wirel ess connection status of all of the wireless conmunication
subsystens of the plurality of wireless communications subsystens in
response to selection of the nmaster smﬁﬂching option; wherein the master
switching option is one of a plurality of master sw tching options, and
wherein the master switching option displayed in the connections nanager
application wi ndow depends on the wirel ess connection status of each of
the wirel ess communi cation subsystens. 33 2. The nethod of claim1,
further cgIprisimhs M 4y ne bf Umb BbCAWIRReinthe Byt RdicaameCt T on

status of each of a plurality of wreless connection types. 3. The nethod

cach of e SRR oRpARITERIE PR U ThER Gl S e i ol pas

connection status is one of "off', "on but not connected" and "on and
connected". 4. The nethod of claim3, further conprising displaying in an
application w ndow on the display a description of each wireless

connect i orf-t ype Thiedmathoshefiydaint 8i whetain item synbehis alier @ff adwegative syibeh
status of each wireless connection type, each synbolic indication being
visual |y destie affdconinektiomstatosr a espinat spgbdekethet"oonrbubfnat wennectet®ss
comuni cation type on the display. 5. The nmethod of claim4, wherein the
symbol i ¢ idahinestibr® Btk @SBRH SLPoSitive 8YMbol fstitRél"bRmindbconeetd®tdbemetfiors! ai m
5, wherein the color indication is one of: a first color corresponding to
the "of f' sqgtng_ecti on status, a second col or corresponding to the "on but
not connect eélj' connection status and a third color corresponding to the
"on and connected" connection status. 7. The nethod of claim6, wherein the
first color is red, the second color is yellow and the third color is

gr een.

10. The method of claim 9, wherein the negative symbol is a cross, the

neutral symbol is a dash and the positive symbol is a check mark.

11. The method of any one of claims 2 to 10, further comprising
establishing a monitoring process on the mobile device for each wireless
connection type to determine the occurrence of a change in connection status
of the respective wireless connection type; and for each wireless connection
type, repeating the displaying of the visual indication in response to

determination that a change in connection status has occurred.

12. The method of any one of claims 2 to 11, wherein each wireless
connection type is a different one of the group comprising: a cellular connection,
a wireless local area network connection, a wireless device connection and a

global positioning system connection.

13. The method of any one of claims 1 to 12, wherein the user selectable



34 8. The nethod of any one of clains 5 to 7, wherein the synbolic

i ndication conprises a synbol graphically overlaid on the col or

i ndication. 9. The nmethod of claim8, wherein the synbol is one of: a
negative synbol for the "off' connection status, a neutral synbol for the
"on but not connected" connection stafds and a positive synmbol for the "on
and connected"” connection status. 10. The nethod of claim9, wherein the
negative synbol is a cross, the neutral synmbol is a dash and the positive
synmbol i s jeorshiechroviidd. ahtl. tHdhacomtibod ednrattionsemahageniapplidation i€on
further conprising establishing a monitoring process on the nobile device
for each w Opﬁéféds in &%H?ﬁ%?ﬁ@éhtfo\ﬁﬁ@oﬁ st § Wn'f@séﬂé@n%%’é hisHiie qdvice. change

i n connectlon status e respective wreless connection type; and for
each wirel ess connection type, repeating the displaying of the visual
indication in response to determnation that a change i n connection status

i el oss BonnedieoMEHHRLOL €8 oBFHf TR b ‘o WHECB st SFPEIRGT o

cellular connection, a wireless |local area network connection, a wreless
devi ce corpdrevidadand the gm@b@amﬂmlwoﬁpnge@m@lﬁteenﬁ%ﬂlwy%%onme

nmet hod of any one of clains 1 to 12, wherein the user selectable 35 icon
i S provi débraadctden afcba mabile daviceect i ons manager application icon

di splayed in a main application icon Iist on a home screen of the nobile
device. 14. The nethod of any one of clainms 1 to 13, wherein user

sel ectable icon is provided and the icon is a wireless connection- related

i con di splﬁed %eamemoﬁaéﬁﬁﬂo\%héﬂﬁn'mé’mr%l Vidifhechon- r&]@?eﬁbhggl o

claim 14 erein the wreless cohnection-related icon Is ye
banner are ne _scree t hod of claim 15, \/\herel n the
W rel ess cﬁﬂﬂ@&?q’ Hhag’ér‘a? L@rea le%??o"b%gggﬁ My plurality of different
wi rel ess connection-related icons displayed in the banner area.

16. The method of claim 15, wherein the wireless connection-related icon is

one of a plurality of different wireless connection-related icons displayed in the

banner area.

17. The method of claim 16, wherein the mobile device comprises a
two-dimensional scrolling component and the wireless connection-related icon

is accessed using the two-dimensional scrolling component.

18. The method of any one of claims 1 to 17, wherein if at least one of the
wireless communication subsystems is on, the displayed master switching

option is a "turn all connections off" option.

19. The method of claim 18, wherein, when the "turn all connections off"
option is selected, the method further comprises:

storing connection information associated with each wireless



17. The method of claim 16, wherein the nobile device conprises a

t wo- di nensi onal scrolling conponent and the wireless connection-rel ated
icon is accessed using the two-dinmensional scrolling conmponent. 18. The
met hod of any one of clainms 1 to 17, wherein if at |east one of the

wirel ess communi cation subsystens is oRA% the displayed master switching
option is a "turn all connections off"option. 19. The nethod of claim 18,
wherein, when the "turn all connections off' option is selected, the

met hod f urdoh@huRieBtion S85$ystéarthatis oPaas Ebdiedtad airtat | on associated with
each wirel ess 36 comunication subsystemthat is on and connected; and

turning off eaC'Puﬁ{*fgr{?fbﬁ%%cﬁW&§%&%w%§§%§%tﬂﬁ%ﬁ‘oﬁﬁggfté0

sel ection of the n all connections o he net of claim
19, further,c rieSin i splayving. a "r.ester connections” option as the
mast er sw%FFFﬁ%ﬁﬁ Oéztﬂ‘ia‘ %ngf %ﬁ’g@ég%%go@stoftqﬁg@oﬁm ning off. 21. The method of
claim 20, wherein, when the "restore connections” option is selected, the
met hod further conprises: accessing the stored connection information; and
turning on each_w rel ess comunication subsystem for which connection

i nf or mat i &9. was Theomeethad doktdampt 1t giurthess camprisingadispimet idnrestore  an
external system based on the connection information. 22. The nethod of any
one of cl aiomaedtidres" Aiptiohuad e neaster witclgng faptiomainhresponsd és <he doméreg | on
type, displaying a user-sel ectable connection type swtching option; and
changi ng td#e W rel ess connection status of the wirel ess conmmunication
subsystem corresponding to the wirel ess connection type in response to

sel ection of the respective connection type switching option. 23. The
met hod of claim 22, wherein each connection type switching option

gg(r:rﬁr Iczﬁf] tit ggq{k{?%e%%%ndf c%éllm Eg,ewﬁg}eri]r%dwf?én lea’irgst%?e E:)(r)nr%:(-l\c?'liorr?:-‘,'zgﬁ)tic‘f‘r’%1 erein
is selected, the method further comprises:
accessing the stored connection information; and
turing on each wireless communication subsystem for which

connection information was stored and attempting to establish a connection with

an external system based on the connection information.

22. The method of any one of claims 1 to 21, further comprising, for each
wireless connection type, displaying a user-selectable connection type
switching option; and changing the wireless connection status of the wireless
communication subsystem corresponding to the wireless connection type in

response to selection of the respective connection type switching option.

23. The method of claim 22, wherein each connection type switching option

comprises a toggling icon.

24, The method of claim 22 or claim 23, wherein each connection type



switching option conprises a toggling description of the connection type
switching option. 25. The nethod of any one of clains 22 to 24, wherein the
connection type swtching option, the description and the synbolic
indication for all wireless connection_types are displayed together in a
portion of the connections manager apé?ication wi ndow. 26. The net hod of
any one of clains | to 25, wherein the master switching optionis

di spl ayed at a top portion of the connections manager application w ndow.

27. The needirgf optishmeatprisber 81 todglieg t dPs@iptivhobf chepEbfsctidns Yyl i C

i ndi cation corresponding to the displayed master swi tching option. 28. The
met hod of wpiehRfoiorc! @aims 1 to 27, wherein the displayed master
switching option i's one of a "turn all connections off' option, a "restore
connections” option and a "turn all connections on" option. 29. A nobile
device conprising: a processor; a display responsive to the processor and

conprisin user-sel ectable icon _a.,uJser-assigned function key that
rou des. 28 out i PETOMES eSS F oimd 2584 S eratha dangechon dibe

W rel ess communi cati on subsystens responsive to the 38 processor; and a
nmenory st GWiteHiner egtem theddessddtionabnd the swabpliodndieion fir albwvdtalessg a
connection manager application in response to selection of the icon or in
response toconaetiiorattypaes odreonligplayes] ftogethieoninassippniidl eofk &g asumeeetiond he
connecti on manager application is configured to cause the processor to

perform trhgndwirbppliedtictwireey.of clains 1 to 28. 30. Conputer readable
storage nedium storing programinstructions which, when executed by a

processor of a nobile device, cause the processor to performthe method of
any one of clainms | to 28.

26. The method of any one of claims 1 to 25, wherein the master switching
option is displayed at a top portion of the connections manager application

window.

27. The method of claim 26, wherein the top portion comprises a symbolic

indication corresponding to the displayed master switching option.

28. The method of any one of claims 1 to 27, wherein the displayed master
switching option is one of a "turn all connections off' option, a "restore

connections” option and a "turn all connections on" option.

29. A mobile device comprising:

a processor,

a display responsive to the processor and comprising a user-selectable
icon, or a user-assigned function key that provides an output to the processor
when activated,;

a plurality of wireless communication subsystems responsive to the
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processor; and

a memory storing program code executable by the processor for
executing a connection manager application in response to selection of the icon
or in response to activation of only the function-assignable key, wherein the
connection manager application is configured to cause the processor to perform

the method of any one of claims 1 {o 28.

30. Computer readable storage medium storing program instructions which,
when executed by a processor of a mobile device, cause the processor to

perform the method of any one of claims 1 to 28.



