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 nnbiHe devi ce may have a cel |l ul ar
connection with a 10 nearby cellul ar base 'station of a mﬁreless
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Further, the nobile device may be ca e of comrmunicating within a
wirel ess | ocal area network (V\EAN) 15 [0003] Where nultiple wrel ess
connections are available to a nob C@jﬂ a user Wgéfét he b| | e device

may find it [P8RBnveni die Q%qri@psrqrae%dtmqnﬁs & enera Q:% Mfect i ons
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di agr am of a:omomticm exampleoadneRimpedce Mgy baen el elgr CPOOW]OTPN@ @ s
a bl ock n nobi | e
oot 02441 EREBM Lo ST ERA 8 - SURIHT ERo FATRRORReSoride o0
Wi rel ess netagiitionally dB8@%hobiléxdedick snay hbes bndicagnere ehmwictignaebladéishednory
of the nobile device in further detail; 2

with other wireless devices in the immediate vicinity under a communications

protocol 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

andfor 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
[06005] 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;



[0010] FIG5. is a flowhart of a nethod of displaying wireless status
indicators; [0011]] FIG 6 is a flowhart of one step of the nmethod 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 manage connections
display; [0014] FIG 9 is a further exanple screenshot of a manage
connections display; [0015] FIG 10 is a further exanple screenshot of a
manage connections display; 10 [0016] FI 11 is a further exanple
screenshot of a manage_connections display; [0017] FIG 12 is further
exanpl e scrd@Aifbt of RGHhnsF:fewetef ameethard ofdisplaying raelessstads s a
further exa aigaﬁ)%.eenshot of a manage connections 15 display; [0019] FI G
14 is a furthér exanpl e screenshot of a manage connections display; [0020]
FIG 15 is d0e¢henati cFiid. laista fidwomardbf angetegr of theedethodmfdiiGt be  manage
connections display; 2 021] FIG 16 is a.schematic illustratipn qf a
general i zed PB4 of ar’plc’{i%t'é %h%%ﬂﬁ@t@a%ﬁﬂﬁﬁ@ CEALPL 9@%@?05%8?6'852]
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capabi i ti edi$R8Yng the capability to comunicate with other conputer
systenms and (ggysres, .19 iglssrthet ekaepid screehshat drenaiambabe casinecins
mobi | e devi ce. e nobil e device may al so include the capability for voice
communi cat i ¢igplayependi ng on the functionality provided by a nobile device,
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[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



3 player (such as an MP3 player) or a data communication device (with or

wi t hout telephony capabilities). [0024] Certain enbodiments may relate to
a nmet hod of nmanaging wireless connections supported by a nobile device,
conprising: providing a user s selectable icon on a display of the nobile
device; receiving selection input in relation to the icon; and executing a
connections nmanager application in respon to the selection input, the
connecti ons nmanager application being configured to nonitor and control a
Wi rel ess connection status of each of a plurality of wreless
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may conprise ication ication may be a first color
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may be red, WikfeSLEMEGRNNtatus 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.



may be yellow and the third color may be green. 4 [0027] The synbolic

I ndi cation may conprise a synbol graphically overlaid on the color

i ndi cati on. The synbol may be a negative synbol for the "off' connection
status, a neutral synbol for the "on but not connected" connection status
or a positive synbol for the "on and connected” connection status. The 5
negative synbol may be a cross, the neutral synbol nay be a dash and the
positive synbol nmay be a check nmark. [002 The net hod may further conprise

executing a connection_nanager application on the nobile devjce, wherein
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application d@fték@ﬁm/eahels)eéu@@hc&ﬁbﬁ@lcﬂaﬁgélireborsmdt@hl fgtuspifitbe ,respm:btwés
changing the wreless connection status of at ast one of the wreless
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swi t chi ng optlons mhere master swtching option displayed in the
connect i ons [0028lager df icoarhanbeianciowatdipes dsaager pplicatireisonctispiayed on
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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 component.
[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.
[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:



[0031] If at |east one of the wireless comuni cation subsystens is on, the
di spl ayed nmaster switching option is a "turn all connections off' option.
When the "turn all connections off' option is selected, the nethod may
further conprise: 5 storing connection information associated with each

wi rel ess communi cati on subsystemthat is on and connected; and turning off
each wireless comuni cati on subsystemth was on prior to selection of
the "turn all connections off' option. [0032] The nmethod may further
conprise displaying a "restore connections” 5 option as the master,
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connection jeson. 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 connection
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



manager application in response to receiving the output fromthe
user-assigned 30 function key, wherein a nenory storing program code
execut abl e by the processor for executing a connection nanager application
in response to selection of the icon, wherein the connection manager
application is configured to 6 nonitor and control a w reless connection
status of each of the plurality of wreless conmunication subsystens.
[ 0035] Ot her enbodinents may relate to a bil e device conprising: a
processor; a display responsive to the processor and conBrising a user s
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communi cati gegdeIre on ThHaewRéieBs @¥nnEORH Stakacmavijecbes of taffinemt boimdtype may
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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 cellular 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 symboil 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



color may be red, the second color may be yellow and the third col or may be
green. The synbolic indication may conprise a synbol graphically overlaid
on 30 the color indication. The synbol may be a negative synbol for the
"of f' connection status, a neutral synbol for the "on but not connected"
connection status or a positive synbol for the "on and connected”
connection status. The negative synbol nﬁ% be a cross, the neutral synbol
may be a dash and the 7 positive synbol y be a check mark. Each wirel ess

connection type may be a different one of the group consisting of: a
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comuni cati on type 0040] The icon may be a connections
manager applcocaeciion types, whepdinyhe wirctess crainectippistatbsivans 6roffi 9 ¥ a
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usi ng the tvuarelsigrEndhnmritatierigbkiongdieplaponent . The connection manager
application nay be 25 further configured to cooperate wi.th.the user
i nt erfate mﬁaﬁﬁ/@] to diTg]ﬁ igoNirpay Re a connections mapnager application icon delspiayed
in a main application icon list on a home screen of the mobile device. 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
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



application w ndow a user-sel ectable master swi tching option, and wherein
the connection manager application may be further configured to change the
wirel ess connection status of at |east one of the wireless comunication
subsystens in response to selection of the master swi tching option. 30
[0042] The master switching option nmay be one of a plurality of nmaster

swi tching options, and wherein the master switching option displayed in the
connecti ons nanager application w ndow msnf3 depend on the wrel ess
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swi tching opfdyer 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  inresponse 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



[ 0044] The connection manager application may be further configured to 25
cooperate with the user interface nodule to display the connection type
switching option, the description and the synbolic indication for all

wi rel ess connection types together in a portion of the application w ndow.
The master switching option nmay be di splayed at a top portion of the
application wi ndow. The top portion may conprise a synbolic indication
corresponding to the displayed master 30 Swi t chi ng option. [0045] Further
enbodi rents may relate to conputer readable storage storing program
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device may provide a single user interface for managi n% two or nore
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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 mobile 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.



[0048] To aid the reader in understanding the structure of a nobile device
and how it comunicates wth other devices, reference is first made to
FIGS. 1 through 3. 25 [0049] Referring first to FIG 1, a block diagram of
a nobil e device in one exanple inplementation is shown generally as 100.
Mobi | e device 100 conprises a nunber of conponents, the controlling
conponent being m croprocessor 102. M craBrocessor 102 controls the
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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 the same physical base stations. Combined dual-mode
networks include, but are not limited to, Code Division Multiple Access (CDMA) or
25 CDMA2000 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,



enpl oyed i nclude, for exanple, data-centric w rel ess networks,

voi ce-centric wreless netwrks, and dual - node networks that can support
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of 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  aconventional “smart card” used to identify a subscriber of mobile device 100 and
to personalize the mobile device 100, among other things. Without SIM 1286,
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 downloading 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



20 a conventional "smart card" used to identify a subscriber of nobile
device 100 and to personalize the nobile device 100, anong ot her things.
Wthout SIM 126, nobile device 100 is not fully operational for

conmuni cation with network 200. [0056] By inserting SIM 126 into SIM
interface 128, a subscriber can access all subscribed services. Services
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[0059] Additional applications may also be loaded onto mobile device 100
through network 200, auxiliary I/O subsystem 112, serial port 114, short-range
communications subsystem 122, or any other suitable subsystem 124. This
flexibility in application instailation 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 fransactions 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,



comuni cati ons subsystem 122, or any other suitable subsystem 124. This
flexibility in application installation increases the functionality of
nobi | e device 100 20 and may provi de enhanced on-devi ce functions,

comuni cation-rel ated functions, or both. For exanple, secure

communi cation applications nmay enable electronic comrerce functions and

ot her such financial transactions to be pgéforned using nobile device 100.
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detector, or a rol ynam ¢ button pressing capability.
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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 1/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 accomplished 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.



track ball, a joystick or a directional pad, each optionally with a dynamc
button pressing capability. Keyboard 116 is an al phanuneric keyboard

and/ or tel ephone-type keypad. A conposed itemnay be transmtted over
network 200 through comunication subsystem 104. 20 [0063] For voice
comuni cations, the overall operation of nobile device 100 is

substantially simlar, except that the reqa;)ved signals woul d be output to
speaker 118, and signals for transm ssion uld be generated by m crophone
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communi cation functions such as denodul ati on and decoding to be perforned
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conmuni ?S:{gt i @ains applied to communication signals In receiver 150 and fransmi %e¥ 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)



signals, but also provides for receiver and transmtter control. For
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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
[06070] 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



216 and GGSN 218 to the public or private network (Internet) 224 (al so
referred to herein generally as a shared network infrastructure)
represents the data path for GPRS capabl e nobile devices. In a GSM net work
extended with GPRS 15 capabilities, BSC 204 al so contai ns a Packet Contr ol
Unit (PCU) 208 that connects to SGSN 216 to control segnentation, radio
channel allocation and to satisfy packet sw tched requirenents. To track
nobi | e device location and availability Fgr both circuit swi tched and
packet sw tched managenent, HLR 212 is shared between M5C 210 and SGSN
216. Access vaby berveendifferegmodes| &@rigxanmesE pade Mayoroplostadifsrienios | s
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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



212 to VLR 214 for faster access. By noving additional information froma
renote HLR 212 node to VLR 214, the anmount of traffic between these nodes
can be reduced so that voice and data services can be provided with faster
response tinmes and at the sane tinme requiring | ess use of computing
resources. 15 [0072] SGSN 216 and GGSN 218 are el ements added for GPRS
support; nanely packet sw tched data supgc?rt, within GSM SGSN 216 and MsC
210 have simlar responsibilities within wireless network 200 by keepi ng
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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
Bluetooth™, 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 enabied for communication over
three different communication types, namely a cellular connection, a WLAN

h™ connection.

connection and a Bluetoot
30 [0076] Referring now fo 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



in | P packets. This includes tunneling nethods such as IP over IP as in the
case 10 with sone | PSecurity (1Psec) connections used with Virtual Private
Net works (VPN). These tunnels are also referred to as Packet Data Protocol
(PDP) Contexts and there are a limted nunber of these available in the
network 200. To maxim ze use of the PDP Contexts, network 200 will run an
idle timer for each PDP Context to detergpne if there is a |ack of
activity. Wen a nobile device 100 15 is not using its PDP Context, the PDP
Cont ext can be deal ]l ocated and the |P address returned t@\ﬁtrh | P, addr ess
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: 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. 5to 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



initiated by a user of nobile device 100 in order to manage the different
W reless connection types enabled by nobile device 100. Manage connecti ons
application 410 enables a user to readily see the connection status of
each of the wireless 10 connection types supported by nobile device 100 and
to manage those connections. FIGS. 8 to 14 show exanpl e screen shots of
display 110 with a nmanage connections apqgi cations wi ndow 710 di spl ayed.

[ 0078] Manage connections application 410 'al so handles interfacing between

the user interface nodule 420 and the w rel ess conmuni cations 15 franmework
of device 16Oreemei mapie devieritiG drororxanmpley selertianal thenmanagggennections
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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



5 [0081] In an alternative enbodi nent, step 510 invol ves user sel ection of
an icon other than the manage connections icon 705. For exanple, the
manage connections application 410 may be | aunched by user selection of a
wirel ess connection-related icon in the banner area of honme screen 704. As
shown in FIG 7, at a top right corner of hone screen 704, a W-Fi icon
701, as one exanple of a 10 WLAN connectigﬁ, and an "EDGE" icon 702, as one
exanpl e of a technology type of a cellul connection, are shown. W-Fi
icon 701 and EDCE icon 702 may be navigated to by use of atwo-dinensional
navi gati on CORPERLRS arplrtian 41048rPArpCestsaoisRiay foryapldPriEAlBY of the
user while W.-fL.d ) ' : | Si
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causing 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



user interface nodule 420 to generate a suitable display, exanples of which
are shown and described in relation to FIGS. 8 to 14. 5 [0085] Once nmanage
connections application 410 has initially determined the status of each

wi rel ess connection, it creates |listener processes to nonitor and update
the status of each wirel ess connection, at step 540. If the listener
processes indicate that there is a change.in the status of one of the

wirel ess connections, at step 560, then £he changed status is comuni cat ed
by the listener 10 processes to user interface nodule 420 to cause an
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conprises a check of the status of each wireless connection type at step
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from which most functions of mobile device 100 may be accessed, is shown in
FIG. 7. Icons 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.



Wi rel ess connection status of a wireless connection is determ ned at step
630 to be on but not connected, then at step 640, nmanage connecti ons
application w ndow 710 displays the synbolic indication for "on" for each
connection type to which the status applies. The synbolic indication for
"on" may al so be considered 5 to be a synbolic indication for "on but not
connected”. [0089] If the connection stat S of a wireless connection is
determ ned to be on and connected at steg 630, then at step 650, manage

connecti ons a88| ication wndow 710 is caused to display the synboli %ﬁ;ﬁ
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t hat status 5%&%1 LS, A | 1 I r&sﬁiw%: L0865 =Yo A y al so be
considered to etétglﬁsrgg gloi%%:%ﬁ%’délé:cgtéﬁ)glﬁ or hk:gﬂdlgﬁgo%%mgﬁig‘%s 0090] FIG
7 is an il wennatiiomstEtusof eaempf trge ta@sotfiwinelebs cobnédiahe vl luese wbdless

Mobi | e device 100, has a displ creen 702 and r_j t nents.. such
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which is the screen displayed in displ en nobil e device 100 is

first turneavrdten destriptioortiakisi @02 &IGT Uipkef thasvicilespbonredlion tyee Il ifmy be
accessed, is_ shpwn,in .G . 7. lcons representin li,cati {le
dovi ce- 100 aPESERESy PRgelbiFhInrathfey 1% wEhaF ROpited sBRB LESAARR TR L e
100 can navi7gatia fIG a8YforthanwireRBs 20nhkstiory e, Wpicrexamia, & igsbffy Roackbal |
706, to manage connections icon 705. Once the user has navigated to manage
e

connect i ons d%vhas08) the right sidprbaprlisgtianaviadowaptq asymppliemdieatian F3arag
Connect s s 'tnd SofthsRdy s é‘oﬁhEQWelé};gniéé?fﬁ!é}gmﬂl%ﬁ@ss &efod %@aq of rdve
user sel ects nanage connections’icon 5, nmanage connections application
410 is laungi@d by m croprocessor 102. 25 [0091] Referring nowto FIG 8,

there is sh n exanpl e screen shot  conprjsjin e, connectji.pons
appl i cati onm&hﬁow _71%%@?‘&?%@'%]3@‘_§15€Fr§9[)|91#19’%9§1C{gg}a l% ﬁ‘?»efch_g‘c@]t dul e
420 based afsxlfg)%%ihdﬂcé‘@ré cOMpriB&s BUHIARGichliBR INdTBARARECRBNARIILENS

application Manage connections application wndow 710 is generated by
user interf @osneciiul statZ0obthesdworn application wimgofw oHe Bowhinhalbelongaediiusns

PP OA 00 07 AR TR 5B SR PR 2 T R TRRIBHE e & e
of the screepphtdtion Wirldow 790, indicative of the connection status of the relevant
wireless connection type. Rows 714 and 716 alsc 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,
fabel 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



22 [0092] Manage connections application window 710 conprises a nunber of
sel ectabl e nenu options, as well as synbolic indications of the wireless
connection status of each of three types of w reless connection. These

Wi rel ess connection types are indicated in separate rows 712, 714 and 716
of application 5 window 710. In the exanples illustrated in FIGS. 8 to 14,
row 712 contains a witten description (2gbel 752 in FIG 15) of the

Wi rel ess connection type that is "wirele§s" or cellular in nature, as well
as a witten status description (text field 762 in FIG 15) for that

wirel ess corth@fcaltematlw@,begmmu henuggddo igdicate Hig samespnnestiontyds. HY, on
the right si . -cat,i ' walh: hi Gl 0d}.CAb 2 of 10
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of row 712.[0008P3] Allt blesgl beoiotet ehat npwai 31 rMabdred 716 eebh Glatstd o 14,
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descri pti onggodé] t he WIARASS SomREtIRALIYPIENTSH Kinddow P90 inais oM, 204 and
connected", the row w Il show a nane, technol ogy or |ocation descriptor, as
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FIG 15, each row 712, 714, 25 716 conprises, fromleft to r,'&)ghtl, a check
box, a | abelportion ekapplicatian aiadew A\1PusI4 list T7RGRARTIEAI GrRlpialiey of groupings

Speci fical | first - D; : ' 742,
"hbel 752, S1riHl forpelally Kl EbIest PURACTRIBES TRNA S Rihe R 02
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ec ;o .'wirel ess”; ; and red. Row coppri.ses a che 0x. 744,
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has a check phax 848,14 4abekried steid" dicPlsdtufSHianthetwnone! I sedHdglouping
graphic 726. In the exanple of

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



FIG 8, rows 714 and 716 have fields with simlar states to those of row
712, except that label 754 is "W-Fi" and | abel 756 is "BluetoothT""". It
shoul d be noted 23 that alternative |abels may be used to indicate the
sanme connection type. For exanple, in FIG 14, l|label 752 is "Mbile

Net wor k", rather than "wireless". [0095] It should be noted that rows 712,
714 and 716 each relate to wreless connﬁati on types that can be descri bed
as relating to wireless wide area 5 netwo (WMN), wireless |local area
network (WEAN) and wireless personal area network (WPAN) technol ogies,
respect i vel yaurmehed Py peeesgiectionpl managa gonregtipnisoeen TOS'whilgiem@sdescr i bed

herein are {e I .00 ;

Connect | ons S 20 bn Hi ik, 8610805 04, SFRBGL8 e Reag R cpich i dindow 710
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connect i on tAgeisowln $pFHye?l EDGEheony®eris gpaphdsiredbiollappig esern mavigdtiedow 710.

A first groupi ng, of nu itens c ri ses first.menu it (72 apnd a
Second nen AVEATSPANCTRREARICERY. et 208 dnaatsiiam eah Tt dE MG &
"services stphtst hapk screENROMY - Fi network”. A second grouping of menu
options in list 770 conprises first options item 782, second options item

784 and thi [8099k i ons Faaknefibe exenuip managrecennanipes appliratss widoys 41 Gs
rospect 10el 9e9p 0057 e EFheSETmngRL e ERABh VIR B Eilbanyno vien.

786, if sel eeledptiombf thetdmpnd, appvheathe topvohdopticalion avidddwumch Bleparaater
configuration ,aBpI ications for the respective wreless connection tiy%e,$,
al | owi ng t héWitsgrontignstispigyed &y aprlcatiopyyadanny & BENSeHaveHProsoRRetions”,

W rel ess cor i i t " i S t] Vi

Such user prg]# 'gra g@ggggﬁﬁ%@eﬁﬁmaﬁ %gﬁ\ﬁme?te r{esgésr?Z e??ﬂ%&odr gf\Man%%??e
devi ce 100, cboneetianplatuss dfitbe witedess comimamication pdrsystuhsiof the swested
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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 controf 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 to 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.



30 [0098] Manage connections icon 705 is showmm in FIG 8 and FIGS. 10 to 14
on hone screen 704 as being enphasized relative to other icons in a main
icon |list disposed vertically along the I eft hand side of hone screen 704.
In the exanple shown in FIG 8, nanage connections application w ndow 710
has been 24 | aunched by user selection of nmanage connections icon 705
while it was enphasized on hone screen 7%%. Manage connections application
wi ndow 710 may alternatively be displaye@~on nanage connecti ons

application 410 in response to user selection of EDGE icon 702 (qr another
wi rel ess corfre@xanivls, a &galing deserirtivg apéon, TobRS dom WoRlpss radirOhSiner

area with ha . L % | i-s.cenphasi zed
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a subsi di ar yon@@Onicatitn 80bsyetetrgfor tHogktcarinetior hitseans GFO4SINGIGOBO]f thash of
t he exanpl e manage connecti ons application w ndows 71 10,.shown jn ERGS 8
i on

10 .
to 14 has a ‘WERIP®Y CAMMUWHCHIRNT BLSYRIARS AFF aECHRRERATREVAPPHCR NaYH09Y
of the opt i oﬂjraﬁgfﬁ@&sa%&i@gnu Bf’?'tBFn ﬁ\ﬂ‘?#i'rﬁé‘ | G W ndow 710. The nmster

switch option ayed I'n application wndow 710 is one of "restore
connect i ons'Tp0102ur n Bymboimiadidators 72X, '724rahd' 726 mayl e onamwé ced.omlovrand
dependi ng on the wrel esa. connecti on, st gt uses, ?ff , h(sebvm' rﬁl &3S ected"

comuni cat | SHEEHLRISGPREIRI 11 CRUpF SN 0o Tel QOPHENRR SRR ijﬁgg The
master swit ohn QR QhreRfbdoerdspaetivdly ! Wi BnQitePhatill emBuliiditesymbeliess
communi cation subsystens at the sane tine. Further, as described below in
rel ation to imlicatiag 72he Ifeane 26 whay homprise sympplbmsteastot er in addigea to,

connectjQns t hat. I I eyl S LS " o) 742, 744
and 746l1 recgﬂogm&faﬁcﬁﬁb@&?%%&%, gﬁgkagﬁgrgb%giﬂgl ?% e(regl ée(’\?% of
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hi ghlighting a check box (or the row that contains that check on) %nd
"clicki ng", asresaéer xchi dasgyprd erdeskrontk, sesnestivelyt ﬁ%thﬁ[%ﬂné’g may be

comuni cat i Y/ f.or. ] j .
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[ 00101] , When check boxes 74%, 744 ?nd 746 are "checked", this corresponds
to an "oR" $PAPECisH anKkon aPFCOPBRATESIRISS: ess communi cati on

[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."



subsystem |f any of the check boxes 742, 744 and 746 are bl ank, enpty, or
"unchecked", this corresponds to an "off' state of the correspondi ng

wi rel ess 30 comuni cati on subsystem Although check boxes are descri bed
herein for providing a user selectable connection type switching option,
an alternative toggling user interface conponent that can be selectively
toggl ed between two states may be enploygg to a simlar effect instead of
t he described check boxes. 25 For exanpl a toggling descriptive opti on,
such as "turn wireless radio off' or "turn W-Fi radio off

di spl ayed wBATE6k CorREepUINRY WG 6952 f%@iﬁﬂﬁﬁ%@@*?@ﬁr%%n&t‘%ﬁﬁow& in
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of the avail able w rel ess connection types are off, as descri be gqf:%rther

detail 20 béleunaiiemreaarding{bat eenmaationiy pravddediy therelevant r%\m

connecti ons f-f QLR S, %Wé? |c i ndi cator 732 (col ored red) nmay be
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further exagptign 88088 Prei®Ed IrSthe@Pow &F 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

", n

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



which the wirel ess connection statuses of all avail able connections are on,
while the W-Fi connection shown in row 714 is on and connected to a
wireless carrier via the unlicensed nobile access (UVA) technol ogy.
Accordingly, because for rows 712 and 716 the connection status is on but
not connected, the synbolic 30 indications 722 and 726 are col ored yel | ow.
Because the W-Fi connection of row 714 P on and connected, the synbolic
i ndication 724 is col ored green. [00105] n the exanpl e shown in FIG 9,

because all of the conpections are @n, row of w gow 710, di ﬁﬁays
an option 8?{5@@?“%%%@'@%6%@@98%9 d’f%ﬂ"a QEPOf'@Eﬁ%T‘bﬁ ff@rvrﬁemf%i
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FIG 9, the exarrp own 1n has connecti ons s own as being
on and t her ehar@2thare’ tcalomedaydliogoand bhve msnaftfdl syoyitol,dn tﬁeﬁomobad@sbed in

the top row of application w ndow 710. Addi
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i ndication 832 may al so act as a butt f'or selecting option

[ 00108] Ref @endihag apesitige By@bol.1in the farm héa chrakparksevesiaid ohdhat eolghown,

in i:l al. t(ﬁrqatl ve synbolic indications 1022, 1024 and 1026 are shown.
The | & 11 is otherwise simlar tothe exanple shown in FIG

gf f S>S' ?g?lal g gogﬂ?pat | Raged o @2 416N 43 19 Artireeohsie edra@dshot is sHboat i an

which the wireless, Wi-Fi and Bluetooth ™ connections of rows 712, 714 and 7186,
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



rel evant wirel ess connection types shown in rows 712, 714 and 716,
respectively. 25 In addition to the red col oration, each synbolic

i ndi cation 1022, 1024 and 1026 conprises a negative synbol, shown in FIG
11 as a cross or "x", overlaid on the color indication. Such synbols may
serve to augnent the visual information provided to the user by the
synbolic indications 1022, 1024 and 1026 ggd may al so serve to renove any
color-related anmbiguity that nmay be associfdated with the 30 col or indication
al one. For exanple, for those suffering from color-blindness, the

di fference Ionnesiominfenatinroforianyicl die virelass conmestian dmass spaipgdt sh nay
not be apparent. ..T .10 t " i fdn\Le 4 to
the synbol | SeePiic i bl Fhodlny R Y el Bonfeq RS KBkl |
anbi guity. ligdapladed ad trey matierswstcharitiventt théeometmichtien wieddw &t Oor
positive synbol may replace the colaor .indication al[]éj e u&gd as the sole
form of synthoirtheri Rdhe &xaspleshewa in EdGEndd berauseallel theWIERISSS i on, the

on/ o shal &cAimElRalioRSXESystéds BB {hRbolPindieatéhsth 228 704 and 736 are

suppl enmentary sy ication of the connection status. [ 00109
Ref erri ng nal red, 8yrebolicg|lytihdiceting trehoffustede f urt her exanpl e screen shot, in

whi ch the c ion statuses _are the_sane as those depicted in F ,

except that ?Egﬁﬁil ic i&lﬂ?@%’ﬁ?'éﬁg?‘irﬁﬁf MEHSEC LR E6 %ggp!&ag!WdEHa(gﬁ ﬁﬁe
right handshdscifed SMsve/Wah réftfemitdio/RIG. TREREShEYIAL ¥xalpléddi wat e the
connection statuses in asynbol -augnented fashion. | nd]_ﬁartl cul ar, because

t he wirel esgenedlzedBpuetase showi arshaesaribedsnaeletion 1ol GHod tedinddihéa, t he

Symbol | 100" FHE" n BTy ENEE qnBRbrtl i LSy e REmE W Rffhaiplg orfiBHio R
the W-Fi cempaciticmwiidowomd ldtdraati lagodtscoiestitming erapbb#ibleeahnol ogy) ,

synbolic indication 1024 is col ored %reen and has a positive synbol, in
the form of exagipde R whiah isdlkstraded inhl@htl col or 15 indication. [00110]

Refer 11 ng Nyl G (A8 18 INSE SRXATRLE SESRRNGNciRsSINGand  whi ch

the wirel es Fi a rn connectio of rows 712, 714 and 716,
respect i vel windgwe 1810 that basl atoostédérmtibal Aonntitaging payorosd incthiersdineawiayns

1022, 1024 and 1026 are C?| or ed gqra?en and haye. check ﬁ)ar ks overl ai dto? t he
green 209 colddr MARGOEFANGRSTIONS aPpliGation WIRECW GHR MXSEPLIPT G eRHENEEIME ©

kot one RS TLIG GARL, Por xRS Rk XSt 914 and 716
being grouped together towards the top of the application window, they are
located in distinct and separate groupings 1602, 1604 and 1608, 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 to 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



exanple shown in FIG 13 is otherwse simlar to that shown and descri bed
in relation to FIG 10. [00111] Referring nowto FIG 14, a further
exanpl e screen shot is shown, in 25 which all wrel ess conmunication
subsystens are off. In this exanple, one or nore of the wireless

comuni cati on subsystens is off because of having been swtched off by the
user, using one or nore of check boxes 74% 744 and 746. Because of the
intentional turning off of one or nore of ?he Wi rel ess comunication

subsystens by the user, the connection information for any 30 connections
that were estiébrbareandiagiacent torihid apiipnedienyr SRewilishka the expRRIGSS WD IR

RAM 106 or fbﬂf& SE AT tig)ﬁg., either only in respect of the wireless
comuni cati on su%syste at was turned off by the user, or in respect of

all such wifoell €5 corRefeingad how ts ISy 37 etire AT siosvilin Bflowychsinesfea trietned i s no

stored 28 caonnection information for any of the wrel ess conn ion types,
such as is tH&0 Fg8anaging ac"tf@r@ﬁﬁﬁ?ﬂ‘seog eidﬁvlﬁﬁdoolﬁ:'i?ﬁ"éetﬂf’a%’?oal I
connecti ans L i ; i i : i i i at
Chetop 51 rehoBRtRItelESRn (hE iR Y Sindtiion3 aneain Sub e A &),
because al | roénadgeconneditions dpptioatomvietovoiiie misstHectisplayed ohfdisplag 110.

nbol i ¢ indj cati, 722, 1 1l red nbol i cal | y_indicati
Ther ot t st aecord0as FeRs T AN 1280 eBb RedPrmafi B SRE s heras SEPE: | oo
wi ndow 710 5§19 &essph Rrdcabay ah¥id hasehewiiser 155, [ 6 14 mansys peshddtions

exanpl es of the generalized formare shown and described in relation to
FI GS. 8 to Bppliggicrewirciow &0 eher shews at'sestorreceanadtionsapplicly 688, dftuime

| yout o 01 &l PREAEnS B SR 0 BER' A sRAGHS S oot BROM Weipm
FIG 16. [0Qd43] FIG 16 shows an alternative nanage connecti ons

application_ w ndow 1610 that has al nost identical content E)Gi)@ and perforns
in the sane [@@)16l15 adM stepddds comnasticonseaimns errliceionidREeHINCEx cept
for a rearr o et i ffar i . xanpl e,
nstead of huanoy! EiRich R o Pt ! Bt AUBHTZR; LEREGE TTE top of
t he appl i catcoanegtiordoapplidatiyn aviedow ddétisdlisplaykd 0 mstto shdwstbpdregtiere

and 16088 coriphneEions Bkt BRatsh 4 giinections of 6ph 14801 100 1604
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.



20 712, 714 and 716 and the correspondi ng one of the first, second and
third options itens 782, 784 and 786, to which the w rel ess connection
type of the rowrelates. [00114] As shown in FIG 16, the top grouping
1602 in application window 1610 conprises row 712 positioned above and
grouped with first options item 782, which in the exanples shown in FIGS.
8 to 14 is "wireless options" or may be 2% alternatively | abel ed "nobile
net wor k options". Second grouping 1604 is Pocated in the mddl e of

appl i cation w ndow 1610, below the first grouping 1602. Second ?r oupi ng
1604 conpri 488119k sedbra stem1 714 abepnnastiens et ahdhanjaistar 1740, 98cond

o oupi ng Lo Bl siRb s bR ERs bkplalles? PO 83 mavFe@iPlovsd, 5

Wi rel ess corgmgin b dupe tiedt dlicownhakétianslard pradseatiexamal eptionally; Betheugval - Fi
network"”. Third grouping 1606 is |ocated toward t he bottom of @p | i atign
wi ndow 1610hatyneer 5¥¢e s the eepierdiongds onTHi & starolith @riiesd dgp‘%&f%fé% t he
third row 2 o ' i ' ere =Py ionahi ch in
the. exang) od S o oRS  Facgfie BERARAIn it Gy Ep L o ot 0
FIG 17, theaubsystesimtvat ard bownkdardnnette isetaved, fot 28@nyfle imadghlaginadRAM

ti f il e devi 0Q. Li. t hqd .5 5 met hod, 1700 [
the manage CORHECTBHBCaH | CRASOBE H5 Se 1T Pe SHRSRaUoHn 23S EoAREE T bne.
appl i cati on JWhRdeys sl rdeinis o inaiPlaai e dnPBcibsPhylickliBn 418cedidiurgby off.
steps 1705 and 1710 ar eﬁgerfor ned in"the sane manner as Ste%?f,ghﬂo and 520

descri bed atbacauspofiineahange Bf G3naticn stalusraffesied bystrictd eapstereatll on

connoot 1 Bns CERASBTIE o1 Rad B S FBeRRTER L BRRveAT b o Bh®a30 T

the top rowppli@ickblviiows ¥ €P al ¢y, 1TEMage connections application 410
determ nes whether all connections are off. If they are, then at step

1720, managd00tdhnect iNMaodpbIG0iamesiormedadincmalyi y mpsaoareangeiats to show
the "restor %pﬁ?cé‘tﬂﬂ‘ﬂg% ! Eﬂﬂ%ﬁlgﬂm b%%%%s?\gitﬁ Dger ﬁ'\‘t’éﬁhq@ oBARNESH (P RsceRit

option 1430. connection r©nfor ra particular wreless
connecti on wgpeiras abdajersratedte dpasepriate dspiagii manhagermoecectons t hen t he

opti on 180 PEPFIEYHOT Her GBS dmahageANERFions Eppiication 410 ihi8Haces

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
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



connections on" option 1430 is displayed. Unchecking a check box to turn
off a 20 wirel ess comuni 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 nean that the "restore connections”
option 730 cannot be displayed. [00117] If, at step 1725, option 730 or
1430 is sel ected, then nmanage connection§1application 410 accesses

previ ously saved connection information it'25 order to determ ne the
connections to be restored, if such restoration is possible. [If no

previ ousl y dweadiessiihedtaboveinasdrans intendes s |ifu§tretlvet plherpyeiond i ons
may sought Hﬁnpﬁnﬁﬁbabl'Shed or the restoration request may fail. [00118]

| f previously saved¥tonnection information is available at step 1730, then
at step 1735, manage 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 830 is subsequently displayed on nanage connections application

wi ndow 710 at step 1740. 30 [00119] If, at step 1715, all connections are
not off, then at step 1740, the ™"turn all connections off' option 830 is
di spl ayed. Option 830 nay be displayed only in the event that al
connections are presently on or, optionally, in the even that one or nore
of the connections is on. If, at step 1745, option 830 is selected, 5 then
at step 1750, the connection information of all wreless connections
subsystens that are on and connected is saved, for exanple in a table, in
RAM 106 or flash nenory 108 of nobile device 100. Subsequently, at step
1755, all connections are caused by nmanage connections application 410 to
be turned off. Because of the change of connection status effected by step
1355, the "restore all 10 connections” option 730 is subsequently displayed
i n manage connections application window 710 at step 1720. [00120] Met hod
1700 is perfornmed principally by nanage connections application 410,

al though it cooperates with user interface nodule 420 to receive user

i nput and generate the appropriate display in nanage connections 15
application wi ndow 710. Further, manage connections application 410
interfaces wth the wireless framework of nobile device 100 in order to
effect the turning on or off or establishnment of connections of the
different wireless connection types



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 possible wthout departing fromthe spirit and scope of the described
enbodi nents. In particular, the orders of ,tthe rows or groupings of rows
and options shown in nmanage connections asglication wi ndow 25 710 may be
rearranged, for exanple as shown in application window 1610 in FIG 16,
descri bed afehénssim larly, the order of presentation of graphical elenents

the sams  types. df 19iaY RERRo R BSERSGRReBAR ARntlr anbals fevec

provi des exdnpOgsoaipridhey.enbodi nents, 30 it will be appreciated that sone

features and/or functions of the described epnbodinents are suFCWtiglﬂe to
modi fi cation wit HEQYIdHEAMEEHEEIEFRRIR KONSEONi (02nd5)aN Agishlas(TH) Gb&het i on

of the descry i ts. Accordingly, what has 31 been described
above hag bede]ﬁﬁ%n?%ﬁgée]g tg’be illustrative of the invention and

non-1imting. 32 reGhisings510) sélestivmogpudin nelatign taths iceh ¢861,cHlh §O5),carsd

ted b bi |l e,.deyl 100) ,.. i Si ng: i di -sel ect abl
ST TR P T R T T e
recei ving (3A0kerRtiBAIMAR, iINREnrcRtibRE Atdryer pbheatichom 1 ng/EhfiglP&d to

0708
and executing (520) a connections manager application (410) in response to
the sel ecti dnonitgyuand eardrad erviceles® aenneetitgestalispdf eaah ofra plralty wéiwigless

ol uran ey BiriRPehBb G Od, 48 AR TRERER RSB RS2, 5r i e
nmobi | e device (100). 2. The nethod of claim11, wherein the executing (520)

conprises displaying a connections mar]ager application w ndow (719(1, 1610)
on the display (TT®metwdof gaig fevhstriBihe Bxpating>28) sPmPsisep Fisiaying a

conpri sing ¢, ZRLAYIIEmERA0,r Bpplication window (710, 1610) on the display (110),

15 3. The method of claim 1 or claim 2, further comprising displaying (550) a
visual indication of a wireless connection status of each of a plurality of wireless

connection types.

4. The method of claim 3, further comprising determining (530) a wireless
20  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".

5. The method of claim 4, further comprising displaying in an application

25  window (710, 1610) on the display (110) a description (752, 754, 756) of each
wireless connection type and a symbolic indication (722, 724, 726) of the wireless
connection status of each wireless connection type, each symbolic indication
(722, 724, 726) being visually associated with the corresponding description (752,
754, 756) of the wireless communication type on the display (110).

30
6. The method of claim 5, wherein the symbolic indication (722, 724, 726)

comprises a color indication.



visual indication of a wireless connection status of each of a plurality of
W reless connection types. 4. The nmethod of claim 3, further conprising
determ ning (530) a wireless 20 connection status of each of the plurality
of wireless connection types, wherein the wreless connection status is
one of "off', "on but not connected" and "on and connected". 5. The nethod
of claim4, further conprising displaying,i,n an application 25 w ndow
(710, 1610) on the display (110) a descriabion (752, 754, 756) of each

w rel ess connection type and a synbolic indication (722, 724, 726) of the
Wi rel ess cohnectThenmethadief ¢aine&cwhareisitbe solosimmieatiasistayseof: adirht @jdbol i ¢

i ndi cation 722, 124, .1 W DRI vi sual S j ' :
correspondi ift ”{?gE(Q,Pi%IBPi%ﬁg% ,g&f?f?'gsé%ugfgg%%gﬁvﬁ??@ eégrr%gmdrhn%é? |thoen
type on the "ghapit avt Eddifdcte@Ocdhnebiennstiedindfa tHial ¢oldr covespainding i the
synbolic indication (722, 724, 726) conprises a color indication. 33 7.

The nethod oPn@di sareectise cennectn stes. i ndication is one of: a first

col or cgrresponding to the "of f" connection status, a second col or
corresponding to the "on but not connected"” connection status and a third
col or correspondiTig methdteof dlaim ndheoringad Skt cotrie cdd,dhe seavnd coBrés The
met hod of claim 7, wherej tE)e,first color is red, the second color is

yel | ow and tméowmwddth@dﬁtﬁacp Fg¥ 889EN-9. The nethod of any one of clains 6
to 8, wherein the synbolic indication 10 (722, 724, 726) conprises a

synbol graphically overlaid on the color indication. 10. The nethod of
claim9, whé ein Ttheemsihmsbdf arsy one obtlaims Belgal,iwhereimihiel syinapolictiRgicaten -

connect 181 34220 A e eRY PRyl Rl Reho iy FRIBRE e,

connection 15 status. 11. The nethod of claim 10, wherein the negative
synbol is a cross, the neutral synbol is a dash and the positjve s ntf?l i's
a check mar k0. 20 The methwdeh e 8f wheieiaibe symbprhismnesot @ qqgatw@rs[yﬁé}o or

conpri si ng 38 a(%"i 30'”n%%tion status, a neutral symbot for the "on but not connected”
connection status and a positive symbol for the "on and connected" connection
15  status.

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

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

20 12. The method of any one of claims 3 to 11, further comprising establishing
(540) a monitoring process on the mobile device for each wireless connection
type to determine (560) the occurrence of a change in connection status of the
respective wireless connection type; and for each wireless connection type,
repeating the displaying (550) of the visual indication in response to determination

25  (560) that a change in connection status has occurred.

13.  The method of any one of claims 3 to 12, 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

30  positioning system connection.



(540) a nonitoring process on the nobile device for each wireless
connection type to determ ne (560) the occurrence of a change in
connection status of the respective wireless connection type; and for each
wi rel ess connection type, repeating the displaying (550) of the visual
indication in response to determ nation 25 (560) that a change in
connection status has occurred. 13. The ngthod of any one of clains 3 to
12, wherein each wirel ess connection typ 4is a different one of the group
conprising: a cellular connection, a wireless |ocal area network

connecti on, 1d.wi ridleesethisidianyconaef clabmsdne 3, gyhsiain Be ipo3is # 6ANTRCINNSt em

tion. 34 14. The nethod ) f ' . . . i
Ccon 15 o cORARSY AR Caiaben QBaT PenEn T eomBl FReicaRet ey HARIFOS 408,
appl i cati on Hoped skic®h (F02Pdf ®e robheaeviser(eem).( 704) of the nobile device
(100). 5 15. The nethod of any one of clains 1 to 14, wherein the icon is a

W reless connection-related icon (701, 702) displayed on a hone screen
(704) of cth nobd,| e ' |1 ; b D

wirel essscoﬁlnséct ﬁo”r?— rp%ﬁ%éc{og(gf ?%g%n%%fmggd@g% W@érﬁ!mﬁlﬁpg%ﬁ@%%ﬁeﬁsﬁner
area of the doanectai-esatedlizon The! N atispifyed anm Hdine wieezai (Fadhof tha el ess
connection-related icon (701, 702) is one of a plurality of different
wirel ess corpeRits @NVi¢@l ated i cons (701, 702) displayed in the banner area.
15 18. The nethod of claim 17, wherein the nobile device conprises atwo-

di mensi onal scrolling conponent (706) and the wirel ess connection-rel ated
icon (701, 1802) Tire metrexseficlaish 1§, whereinthel mnetesisorrainestipoirelatey ceptdRént

(706). 1 he ,nme hog.of any one of .clains 2 to 13, further conprising
(1720, %840)9702&%%"88 YhE 'R A Qﬁ{é”e&?ﬁﬂ%{?{ ﬁﬁh%ﬁa‘o’&?e%ppl i cati on wi ndow (710,
1610) auser- selectable master switching option (730, 830, 1430); and
changing the wirel ess connection status of at |east one of the wrel 2%5?1

9

comuni cat i dif- suddesmetiod of Q'é'@bdﬁs‘é’hﬁfﬁi@@P%Mrﬁlﬁﬁsﬁoﬁﬂ%ﬁﬁﬁé’?@e@ﬁpf‘
25 option (ét%gg;g%rg%glég)g%{al@oof A& TR WAL b Pel e [ RS (7O, FESt er

switching o
displayed in the banner area.

15
18.  The method of claim 17, wherein the mobile device comprises a two-

dimensional scrolling component (706) and the wireless connection-related icon

(701, 702) is accessed using the two-dimensional scrolling component (706).

20 19. The method of any one of claims 2 to 13, further comprising (1720, 1740)
displaying in the connection manager application window (710, 1610) a user-
selectable master switching option (730, 830, 1430); and

changing the wireless connection status of at least one of the wireless
communication subsystems in response to selection of the master switching

25  option (730, 830, 1430).

20. The method of claim 19, wherein the master switching option (730, 830,
1430) is one of a plurality of master switching options (730, 830, 1430), and
wherein the master switching option displayed in the connections manager

30 application window (710, 1610) depends on the wireless connection status of

each of the wireless communication subsystems.



1430) is one of a plurality of master sw tching options (730, 830, 1430),
and wherein the master switching option displayed in the connections
manager 30 application w ndow (710, 1610) depends on the wrel ess
connection status of each of the wirel ess communication subsystens. 35
21. The nmethod of claim20, wherein if at |east one of the wreless
communi cati on subsystens is on, the displ géed master switching optionis a
“turn all connections off' option (830). 22. The nmethod of claim 21,
wherein, when the "turn all connections off' option is selected, the

net hod furt B cds medwd et drim@0( whsmin dorideastiane eitherigglesh associ at ed

e o TS b e S L EPe BB S P Rue g RRER ety
prior to selsgicddrorctbng b optism(&dd). connections of f' option (830). 23. The

met hod of claim 22, further conprising displaying a "restore connections”
option (730) as the master switching option in response to the turning off

(1755). 35 24 T%ﬁ%g@%8’?ciﬁln‘?‘?%@gré’?ﬁ%ﬁéﬁ"tfh%‘@%fhuéf?%oﬁﬁééﬂd?fs?off" option

connecti ons™ option IS sele the net rther conprises:
accessi ng ( 1986ectdike ths¢ oretdod durttesrtdoomprisglsor mat i on; and turning on (1735)
each wireless communi catjon subsystem.for which 20 connection information
was stored and aft¥s ﬁair#é-’%t)é"o@ﬁfgtﬂﬂrl @iﬁpra‘%@ﬁ'r@ﬁqclﬁﬁe%“f“ﬁ" ea&% WEEEFRal
syst em basedoMmtiiBatON 8865 RELKBH hAA coRRectEiean@t hod of any one of
clainse 5 to 13 and 19 to 24, further conprising, _’for each wirel ess
connection type, tdirgng affi(hg5a) eactr wireless capnirauricatien sLbayatgpehabwaswint chi ng

option 42, 744, 746).. apd changi t he wirel : ion status of the
wirel esi comﬁf%ﬁ?'%#%ngﬁﬂg?ﬂg%@g?%%%%w&sr?ft%%)t@ﬁggg\nﬁieI ess connection
type in response to selection of the respective connection type swtching

option (742, 744 7462. 30 26. The nethod of claim 25, wherein each
connection 2pe JieBRINGS optipiom 22cBimer segpsisingygispiyincanrestore

connections" option (730) as the master switching option in response to the
turning off (1755).
15
24.  The method of claim 23, wherein, when the "restore connections” option
(730) is selected, the method further comprises:
accessing (1730) the stored connection information; and
turning on (1735) each wireless communication subsystem for which
20  connection information was stored and attempting to establish a connection with

an external system based on the connection information.

25.  The method of any one of claims 5 to 13 and 19 to 24, further comprising,
for each wireless connection type, displaying a user-selectable connection type

25  switching option (742, 744, 746); 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
(742, 744, 746).

30 26. The method of claim 25, wherein each connection type switching option

comprises a toggling icon.



36 27. The nethod of claim25 or claim 26, wherein each connection type
swi tching option conprises a toggling description of the connection type
switching option. 5 28. The nmethod of any one of clains 25 to 27, wherein
the connection type switching option (742, 744, 746), the description
(752, 754, 756) and the synmbolic indication (722, 724, 726) for all

W rel ess connection types are displayed tgget her in a portion of the
connecti ons nanager application wi ndow. 18¥29. The method of any one of
claims 19 to 28, wherein the master switching option (730, 830, 1430) is
di spl ayed at27a tdfhmmﬂth%obtﬂam%mmimm%msh%@ﬁagé@h caprm:crt@@ttv@ﬁ W ndow.

15 i nai cati oRChes RS CeppPect gt A RrBohh 3 BARIRdER GG HMR S

option. 3lgpfioApbil e device (100) conprising: a processor (102); a display
(110) responsive to the processor (102) and conprising a user- 20
sel ectable icon (701, 702, 705); a plurality of wireless conmunication

S10sSioh g Amekish of & FLORGBE ¥Ruhe 2516 2 9ARIERI e Lobhogfinperemory

(106, 10 oring program co execut rocessor

executi ng as@.@tﬂhf?@ta:mmrn(ﬁm&geMﬁMﬁ)l &&idmr{pﬁﬂaﬁ)(?ﬁﬁ 784 ptity andahgSymbolic
selection of the ic wherein the connection, na

appl i cation ’nf('gf"i'('ﬁn 7@2033141 Z)%@)ef@rlag W!‘é‘h%%s ePRNGHtigRdYRESS @ 616'9?'%/88339?@?&1
the method @f AaiGN6f trgc&{r?écgggig;%f%% aéglli&w% ow eadabl e storage

nedlun1stor|ng program i nstructi I ch, when executed by a
processor (102) of a nobile device (100), cause the processor (102) to

per for mI(B he 2|§et h%e meﬁw% aenyocgneC O?ICEgFmS 15%32% wherein the master switching
option (730, 830, 1430) is displayed at a top portion of the connections manager

application window.

30. The method of claim 29, wherein the top portion comprises a symbolic

15  indication (732, 832) corresponding to the displayed master switching option.

31. A mobile device (100) comprising:
a processor (102);
a display (110) responsive to the processor (102) and comprising a user-
20  selectable icon (701, 702, 705),
a plurality of wireless communication subsystems (104, 122, 124}
responsive to the processor (102); and
a memory (106, 108) storing program code executable by the processor
(102) for executing a connection manager application (410) in response to
25  selection of the icon (701, 702, 705), wherein the connection manager application
(410) is configured to cause the processor (102) to perform the method of any one

of claims 1 to 30.

32.  Computer readabie storage medium storing program instructions (410,
30  420) which, when executed by a processor (102) of a mobile device (100), cause
the processor (102) to perform the method of any one of claims 1 to 30.



