SYSTEM AND METHOD FOR RESOLVI NG CONTENTI ON AMONG APPLI CATI ONS REQUI RI NG
DATA CONNECTI ONS BETWEEN A MOBI LE COMMUNI CATI ONS DEVI CE AND A W RELESS
NETWORK TECHNI CAL FlI ELD OF THE APPLI CATI ON [ 0001] The present disclosure
relates, in general, to conmunications sessions between nobile

communi cations devices and wreless packet data service networks and, in
particular, to a systemand nethod for resolving contention anong
applications operating on a nobile comunications device that require data
connections to a wirel ess packet data service network. -1 BACKGROUND
[0002] It is becom ng commonpl ace to use w rel ess packet data service
networks for effectuating data sessions with nobile comrunications

devi ces. For exaipiid! ADOHTHOD EARAEIQRVENG CRNTERTIRN AMONRed to

provi de ce@REINLGATHONSD REQUIRING (RATRCONNMECTLONS BETWEEN o& MQBXR& endi ng a
corporate enai | APOEMICAEICNS DEVICHAND | HWIRELERS NETWORK |1 ke.
Simlarly, the sanme nobile comruni cations device nay also be used to

provi de other lower priority data services

TECHNICAL FIELD OF THE APPLICATION

[0001] The present disclosure relates, 1in general, to
- communications sessions between mobile communications devices
and wireless packet data service networks and, in particular,
to a system and method for resolving contention among
applications operating on a mobile communications device that
require data connections to a wireless packet data service

network.



such as nessenger applications, web browsing or the like. As many of these
applications require a continually active data connection or constant
connectivity, it has been found that only a |limted nunber of such

- .applications can operate at the same tine on a typical nobile

~ commmuni cati ons device. Accordingly, a need has arisen for a system and
nmet hod for resolving contention anong applications operating on a nobile
comuni cations device that require data connections to a wrel ess packet
data service network. 2 SUVMARY [0003] Disclosed herein are nethods and
systens for resolving contention between applications operable on a nobile
communi cations device that require data connections to a wrel ess packet
data service network. Broadly, theBAERGROEYNE i nvol ves executing a
contenti on nmanager routine on the nobile communications device that is
oper abl e {@0&2] ect Whi th becthéngapphircapilens dur resd |wiceoheket pagkeat a
sessions should release its data session in favor of an application
current| ydatzquestiing avalat@rlsessoan.e{000A4)at inpndaaspeeissidnethothf or

resol ving contention
mcbile communications devices. For example, a mobile
communications device may be used to provide certain high
priority data services such as wirelessly extending a
corporate email account, personal information manager or the
like. Similarly, the same mobile communications device may
alsc be used to provide other lower priority data services
such as messenger applications, web browsing or the like. As
many of these applications require a continually active data
connecticn or constant connectivity, it has been found that
only a limited number of such applications can operate at the
same time on a typical mobile communications device.
Accordingly, a need has arisen for a system and method for
resolving contention among applications operating on a mobile
communications device that require data connections to a

wireless packet data service network.



anong applications operable on a nobile comunications device involves
conducting at |east two data connections between the nobile comunications
device and the wirel ess network, each of the data connections associated
with a connected application operating on the nobile comrunications
device, requesting a data connection for an unconnected application
operable on the nobile communications device, releasing one of the data
connections responsive to the request, the releasing including selecting
one of the connected applications by a contention manager based upon a
conparison of a contenti.on paranmeter associated with each of the connected
applications and releasing the data connection associated with the

sel ected -3 connected application awtMaren establishing the data
connecti on between the nobile conmuni cations device and the wreless

network fpoogde requestidsedncosnect edaappl heahs@8. afd005ystdmoneror
enbodi nent, the | east two data connecti ons between the nobile

conmuni c%émﬂwl&%@a&ﬂ&ﬁb\@w@bﬁsgp NELWRE Knkes&sait e the a MRt ML
nunber of data connections allowed by ? he nobi |l e comuni cati ons device. In

anot her  eshedh 1t ; ot de Rt il@astniwo data conpgehi A hatvessthe o

wireless packet data service network. Broadly, the technique
involves executing a contention manager routine on the mobile
communications device that is operable to select which of the
applications currently conducting data sessions should release
its data sessicn 1in favor of an application currently
requesting a data session.

[0004] In one aspect, a method for resolving contentiocn
among applications operable on a mobile communications device
involves conducting at least two data connections between the
mcbile communications device and the wireless network, each of
the data connections associated with a connected applicaticn
operating on the mobile communications device, requesting a
data comnnection for an unconnected application operable on the
mobile communications device, releasing one of the data
connections responsive to the request, the releasing including
selecting one of the connected applications by a contention
manager based upon a comparison of a contention parameter
associated with each o¢f the connected applications and

releasing the data connection associated with the selected

-3-



nobi | e conmuni cati ons device and the wirel ess network repres
maxi mrum nunber of data connections allowed between the nobil
comuni cations device and the wireless network. In a further
each of the applications is an application requiring constan
connectivity. [0006] The nethod may utilize a variety of cont
paraneters to determ ne which of the connected applications

its data connection. For exanple, the contention paraneters

application priority, data traffic, duration of current conn
like. The nethod may utilize a single contention paraneter o
contention paraneters which nmay be anal yzed by the contention

ent the
e
enbodi nent,
¢ ,
ention
shoul d rel ease
may i ncl ude
ection and the
r a group of
manager

ei ther i comneesedr papaliceliocn000i]d | nthant hestasiaching noltid e data

comuni cations device includes a wireless transceiver operab
at | east cernhd¢aini oat hetwaaecthenmdhdatlvwe erpoririien irodt il en < oderid €
and a wireless network wherein each of the data connecti ons

| e to conduct
atnh@nshdevi ce
S associ at ed

w th a conhesless apptiwvcaki bor opeeatreagesnihbeunovohnketeanappleabi0os.

device. A processor is coupled to the wreless transceiver a

nd i s operable

to procespo@sprquesinfone embodiment, the least two data connections

between the mobile communications device and the wireless

network represent the maximum number of data connections

allowed by the mobile communications device. In

another

embodiment, the at least two data connections between the

mobile communications device and the wireless

represent the maximum number of data connections

network

allowed

between the mobile communications device and the wireless

network. In a further embodiment, each of the applications is

an application requiring constant connectivity.

[00086] The method may utilize a wvariety of contention

parameters to determine which of the connected applications

should release 1its data connectiocn. For examp

le, the

contention parameters may include application priority, data

traffic, duration of current connection and the like. The

method may utilize a single contention parameter or a

group of

contention parameters which may be analyzed by the contention

manager either in series or parallel.

[Q007] In another aspect, a mobile communications device

includes a wireless transceiver operable to conduct at least
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a data connection for an unconnected application operable on the nobile
communi cations device, to rel ease one of the data connections associ ated
with one of the connected applications and to establish a data connection
bet ween the nmobile comunications device and the wireless network for the
unconnect ed application. A contention nmanager is operable to select the
connected application to be rel eased based upon a conparison of a
contention paraneter associated with each of the connected applications.
[0008] In a further aspect, a computer program product includes a storage
medi um and conputer instructions stored in the storage nedium The
conputer instructions are executable by a processor of a nobile
conmuni catwo rks tihe vicow efcitdioniss beapersablact nobatductmatinl east oh pwodehat @
connections with a wreless network. Each of the data connections is
associ at ethd wi Wwhraleesneetedrappheeal hosaopesfattinegdanat bennebtliens is
conmuni cati ons device. The conputer instructions resolve contention anong
appl i cat ianscopered| @ioh tde awehideed Sappiiuatcahi aseedine by regei ving
a request for a data connection for an unconnected application operable on
t he mobile communications device. A processor is coupled to the

wireless transceiver and is operable to process a reguest for

a data connection for an unconnected application operable on

the mobilile communications device, to release one of the data

connections associated with one of the connected applications

and to establish a data connection between the mobile

communications device and the wireless network for <the

unceonnected application. A contention manager is operable to

select the connected application to be released based upon a

comparison of a contention parameter associated with each of

the connected applications.

[0008] In & further aspect, a computer program product

includes a storage medium and computer instructions stored in

the storage medium. The computer instructions are executable

by a processor of a mobile communications device that is

operable to conduct at least two data connections with a

wireless network. FEach of the data connections is associated

with a connected application operating on the mobile

communications device. The computer instructions resolve

contention among applications operable on the mobile
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nmobi | e communi cati ons device, selecting one of the connected applications
based upon a conparison of a contention paraneter associated with each of
the connected applications, releasing the data connection associated with
t he sel ected connected application and establishing the data connection

. between the nobile communications device and the wireless network for the
~unconnected application. -6 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0009] For a
nore conpl ete understandi ng of the features and advantages of the present
met hod and nobil e device, reference is now nade to the detailed
description along with the acconpanying figures in which correspondi ng
nunmerals in the different figures refer to corresponding parts and in

whi ch: [ 0&jurH @uit fords depivdice apyexespd BF indelbWorkKgesytr ofyient  daes udi ng
a wrel ess packet data service network wherein an enbodi nent of the
present nesmosktiiyn bEopr aat | aedonhB0tEH Fpr foak dapi 6bsrabbbodn diggr am of
a nobile comunications device according to one enbodi nent of the present

di scl osurggbile communications device, selecting one of the connected
applications based upon a comparison of a contention parameter
associated with each of the connected applications, releasing
the data connection associated with the selected connected
application and establishing the data connection between the

mobile communications device and the wireless network for the

unconnected application.



[0012] Figure 3 depicts a software architectural view of a nobile

communi cati ons device according to one enbodi nent of the present

di scl osure; [0013] Figure 4 depicts additional details of an exenplary _

" wirel ess packet data service network operable with a nobile communications’
device in accordance with an enbodi nrent of the present disclosure; and
[0014] Figure 5 depicts a flowhart of an enbodinent for resolving
contention between applications operable on a nobile -7 comrunications
device that require data connections to a wreless packet data service
network. 8 DETAILED DESCRI PTI ON OF THE DRAW NGS [ 0015] Wil e various
enbodi nents of a nobile comunications device operating within a network

system are di scussed i BRIdet dFESAralpowoN ©0OFS ITewl ¢RI Taggr eci at ed that the
present disclosure provides nmany applicable inventive concepts which can

be enbodi pEh09] a wimler variety ebmppeticl itdeaeXldSngThe Sheciditures
enbodi nents di scussed herein are nerely illustrative of specific ways to
use the nphil @deamuRlceat benstKleVigt@sent method and mobile device,
reference is now made to the detailed description along with
the accompanying figures in which corresponding numerals in
the different figures refer to corresponding parts and in
which:
[C010] Figure 1 depicts an exemplary network environment
including a wireless packet data service network wherein an
embodiment of the present method may be practiced;
[0011] Figure 2 depicts a block diagram of a mobile
communications device according to one embodiment of the
present disclosure;
[0012] Figure 3 depicts a software architectural view of a
mobile communications device according to one embodiment of
the present disclosure;
[0013] Figure 4 depicts additional details of an exemplary
wireless packet data service network operable with a mobile
communications device in accordance with an embodiment of the
present disclosure; and

[0014] Figure 5 depicts a flowchart of an embodiment for

resolving contention between applications operable on a mobile



Wi thin the network system and do not delimt the scope of the present

di scl osure. [0016] Referring now to the drawi ngs, and nore particularly to
figure 1, depicted therein is an exenplary network environnment 10 .
including a wirel ess packet ‘data service netwirk 12 wherein an enbodi nent
of the present nethod may be practiced. An enterprise network 14 for
serving a plurality of corporate users, which nmay be a packet-sw tched
network, can include one or nore geographic sites and be organized as a

| ocal area network (LAN), a wide area network (WAN), a netropolitan area
network (MAN) or the |like. A nunmber of application servers 16-1 through
16- N di sposed as part of the enterprise network 14 are operable to provide
or effectaahtudiciosbnef ddititdnakhand exdner nal daervi €esnsdehons Iat eanet
access, corporate data access, information nanagenent and the -9 like as
wel | as ceftaiaseopitnetal iytopeeabl ecdakawsekyi ces such as email, video
mai |, nmessagi ng, cal endaring, scheduling and the |ike. Accordingly, a

di verse array of personal information appliances 18 such as desktop
conputers, laptop conputers, palnop conputers or the like nay be operably



networked to one or nore of the application servers 16-i, i = 1, 2,...,N,
Wth respect to the services supported in the enterprise network 14.
- [0017] Additionally, a renote services server 20 may be interfaced with
‘the enterprise netviork 14 for enabling a corporate user to access or
effectuate any of the services froma renote |ocation using a suitable
nobi | e conmuni cati ons device (MCD) 22. A secure conmunication link with
end-to-end encryption nay be established that is nediated through an
external IP network, i.e., a public packet-sw tched network such as the
Internet 24, as well as the wirel ess packet data service network 12
operable with MCD 22 via suitable wireless network infrastructure that
i ncl udes a base st at i DETZOLEDNDESORT PTDOMI OENTHE apRAWSKES rel ay network 28
may be di sposed between the Internet 24 and the infrastructure of wreless

packet daf@oEEY Vi Caielaaid ildis Bbwald mehtexafpl eobhVle 2dmiyickeidns
dat a- enabl ed handhel d devi ce capable of receiving and -10 sending

Messages, qaeedr ePsirAg i ngNLErfiRG Ng Wl L POyt en apRl iEdisserygrs and

the like. [0018] For purposes of the present disclosure, the wreless
detail Dbelow, 1t should be appreciated that the present
disclosure provides many applicable inventive concepts which
can be embodied in a wide variety of specific contexts. The
specific embodiments discussed herein are merely illustrative
of specific ways to wuse the mobile communications device
within the network system, and do not delimit the scope of the
present disclosure.
[0016] Referring now to the drawings, and more particularly
to figure 1, depicted therein is an exemplary network
envircnment 10 including a wireless packet data service
network 12 wherein an embodimeni of the present method may be
practiced. An enterprise network 14 for serving a plurality
of corporate users, which may be a packet-switched network,
can include one or more geographic sites and be organized as
a local area network (LAN), a wide area network (WAN), a
metropolitan area network (MAN) or the 1like. A number of
application servers 16-1 through 16-N disposed as part of the
enterprise network 14 are operable to provide or effectuate a
host of internal and external services such as Internet.

access, corperate data access, information management and the

-9



packet data service network 12 may be inplenented in any known or

her et of ore unknown nobil e comruni cati ons technol ogi es and network
protocols, as long as a packet-switched data service is available therein
for transhimitting packetized information. For instance, the wirel ess packet
data service network 12 may be conprised of a General Packet Radi o Service
(GPRS) network that provides a packet radi o access for nobile devices
using the cellular infrastructure of a dobal Systemfor Mbbile

Comuni cations (GSM -based carrier network. In other inplenentations, the
wi rel ess packet data service network 12 nmay conprise an Enhanced Data
Rates for GSM Evol ution (EDGE) network, an Integrated Digital Enhanced

Net wor k (1DEN) asaweade a i ¥é st oHn MibhitpheaAcgesHGPNR) defawskrvices
Uni versal Mobile Tel econmuni cations System (UMIS) network, or any 3rd

Cener at i ogn¢BQ@s retaor K.viAk Milali IRemseedghene rbekawartihg, eshedubengs of
the present disclosure for resolving contention between applications

oper abl e gndatmebi I ekeOMUALeat- BRG] ydevi calithalss eqguiae dat apeppprgli ons

to a wireless packet data service network will be described regardl ess of

any partithfefmatd 68l 8661 08hwREK 1isMeMEHAtd®skt od lcomputers, laptop
computers, palmtop computers or the like may be operably
networked to one or more of the application servers 16-i, 1 =
1, 2,...,N, with respect to the services supported in the
enterprise network 14.
[0017] Additionally, a remote services server 20 may be
interfaced with the enterprise network 14 for enabling a
corporate user to access or effectuate any of the services
from a remcte location using a suitable mobile communications
device (MCD) 22. A secure communication link with end-to-end
encryption may be established that is mediated through an
external TIP network, i.e., a public packet-switched network
such as the Internet 24, as well as the wireless packet data
service network 12 operable with MCD 22 via suitable wireless
network infrastructure that includes a base station 26. In
one embodiment, a trusted relay network 28 may be disposed
between the Internet 24 and the infrastructure of wireless
packet data service network 12. By way of example, MCD 22 may

be a data-enabled handheld device capable of receiving and

_lO_



[0019] Figure 2 depicts a block diagram of a nobile conmunications device
that supports continually operable data service and that is generally
designated 30. It will be recognized by those skilled in the art upon
reference hereto that although an enbodi nent of MCD 30 nmay conprise an
arrangenment simlar to one shown in figure 2, there can be any nunber of
variations and nodifications, in hardware, software or firmvare, wth
respect to the various nodul es depicted. Accordingly, the arrangenent of
figure 2 should be taken as illustrative rather than [imting with respect
to the enbodinents of the present disclosure. A mcroprocessor 32
providing for the overall control of MCD. 30 is operably coupled to a

communi cadéodsgbsysbamedd wirchorogsudgs anteecaciey G andcérpasatéter 38
as well as associated conponents such as one or nore |ocal oscillator (LO

nmodul es A6 Bneh 8l ¢ oseset g aRduteesucheas a digital signal processor
(DSP) 42. As will be apparent to those skilled in the field of

comuni cato@®} t herpardu Gl s destel ©feddgt ORI GAId ORhePdbtBe34 NMBY
be dependent upon the comuni cations network w th which the nobil e device

isz : gt ended £ O QRAr AR r JiQQ2 0L 1R aN¢ 26RO AL e, 1 e {CQMTANL AL QG Odul €
or heretofore unknown mobile communications technologies and
network protocels, as long as a packet-switched data service
is available therein for transmitting packetized information.
For instance, the wireless packet data service network 12 may
be comprised of a General Packet Radio Service (GPRS) neitwork
that provides a packet radio access for mobile devices using
the cellular infrastructure of a Global System for Mobile
Communications (GSM) -based carrier network. In other
implementations, the wireless packet data service network 12
may comprise an Enhanced Data Rates for GSM Evolution (EDGE)
network, an Integrated Digital Enhanced Network (IDEN}, a Code
Division Multiple Access (CDMA) network, a Universal Mcbile
Telecommunications System {UMTS) network, or any 3rd
Generation (3G) network. As will be seen hereinbelow, the
embodiments of the present disclosure for resclving contention-
between applications operable on a mobkile c¢ommunications
device that require data connections to a wireless packet data
service network will be described regardless of any particular

wireless network implementation.
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operable with both voice and data conmuni cati ons. Regardl ess of the
particul ar design, however, signals received by antenna -12 44 through
base station 26 are prOV|ded to receiver 36, which may perforn1such conmon
recei ver functions as signal “anplification, freguency down conversion,
filtering, channel selection, analog-to-digital (A/D) conversion, and the
like. Simlarly, signhals to be transmtted are processed, including
nodul ati on and encodi ng, for exanple, by DSP 42, and provided to
transmtter 44 for digital-to-analog (D)A) conversion, frequency up
conversion, filtering, anplification and transm ssion over the air-radio
interface via antenna 46. [0021] M croprocessor 32 also interfaces with
further pEMIZE SubBy@iess sSugkpastauxal iBIyck NRLt@EPULE( ] 4Omddi1e seri al
port 50, display 52, keyboard 54, speaker 56, m crophone 58, random access

nmenory (F%@ﬂm&ﬁ&cétf%ﬁgtdéﬁﬁwgﬁth%Q”@U@b%@E%OE§n§§9§¥§i?”b§8réﬂﬂeaﬂwtéther
devi ce subsystens generally | abeled as reference nuneral 64. To control

access, g Spscrhhar didentiky d@h@%ﬂ@%@@ﬁ%@vgbl e uger wIﬂqntwéy

Module (RUM interface 66 is also provided in communication wth t

”iCrOprOQ@@@Eﬁnfﬁ%dIE&c%ﬁbé@m%@fffgéii@nthéﬂQ@E“%ﬁ@n reference hereto

that although an embodiment of MCD 30 may comprise an
arrangement similar to cne shown in figure 2, there can be any
number of variations and modifications, in hardware, software
or firmware, with respect to the wvarious modules depicted.
Accordingly, the arrangement of figure 2 should be taken as
illustrative rather than limiting with respect to the
empodiments of the present disclosure. A microprocessor 32
‘providing for the overall control of MCD .30 is operably
coupled to a communication subsystem 34 which includes a
receiver 36 and transmitter 38 as well as assoclated
compeonents such as cne or more local oscillator (LO} modules
40 and a processing module such as a digital signal processor
(DSP} 42. As will be apparent to those skilled in the field
~of communications, the particular design of the communication
module 34 may be dependent upon the communicaticns network
with which the mobile device is intended to operate.

[0020] In one embodiment, the communication module 34 is
operable with both voice and data communications. Regardless

of the particular design, however, signals received by antenna
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interface 66 is operable with a SIMRU M card having a nunber of key
configurations 68 and other information 70 such as identification and
subscriber-related data. [0022] Cperatlng system software and software
~dssociated with transport stack 72 may be enbodied in a persistent -13
storage nodule (i.e., non-volatile storage) such as flash nenory 74. In
one inplenentation, flash nenory 74 may be segregated into different
areas, e.g., storage areas for conputer prograns 76, device states 78,
address book 80, other personal information manager (PIM data 82 and
other data storage areas generally | abeled as reference nuneral 84.
Additionally, a contention manager |ogic nodule 86 is provided for

resol vi ngi £ et enigo ARG AfRIN CFt beRS pepehakbie ton-dEPL30r thatwhipauire
data connections to wirel ess packet data service network 12 according to

the teachiags setréont hshehei Bomh8823krelegiiicd 3 Mapitcionh Sof t Wl @nal
architectural view of a npbile communications device operable according to

one eﬂb%iﬁpftﬁinﬁiéﬁi_cﬂre,gbﬁ_ﬁé% 1h &P I Swh eslh +88s 2HR) | £81 £ ORI R CeS8atPel
comuni cati ons sessions with wireless packet data service network 12

regar dl esse 0dct en e Bed L SFaDf i the MO PrcéReersion, and the like.
Similarly, signals to be transmitted are processed, including
modulation and encoding, for example, by DSP 42, and provided
to transmitter 44 for digital-to-analog (D/A) conversion,
fregquency up conversion, filtering, amplification and
transmission over the air-radio interface via antenna 46.
[0021] Microprocessor 32 also interfaces with further
device subsystems such as auxiliary input/ocutput (I/0) 48,
serial port 50, display 52, keyboard 54, speaker 56,
microphone 58, random access memory (RAM) 60G, a short-range
communications subsystem 62 and any other device subsystems
generally labeled as reference numeral 64. To control access,
a Subscriber Identity Module (SIM) or Removable user Identity
Module (RUIM) interface 66 is also provided in communication
with the microprocessor 32. In one implementation, SIM/RUIM
interface 66 is operable with a SIM/RUIM card having a number
of key configurations ©8 and other information 70 such as
identification and subscriker-related data.
[0022] Operating system software and software associated

with transport stack 72 may be embodied in a persistent
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W rel ess service provider. A nmulti-layer transport stack (TS) 100 is
operable to provide a generic data transport protocol for any type of
corporate data, including enail, via reliable, secure and seam ess
conti nuous connections to a wireless packet data service network. As
illustrated in the enbodi nentt of figure 3, an integration |layer 102 is
operable as an interface between the MOD s radio |ayer 104 and the
transport stack 100. Likew se, another integration |ayer 106 is -14
provi ded for interfacing between the transport stack 100 and the user
applications 108 supported on the MCD, e.g., enmail 110, personal
i nformati on manager (PIM 112 including calendaring, scheduling, contacts
and t he | f$keragesgengdres (114, , webnbrvodsdri 1kl 6standadde kbukd. At ibagh not
specifically shown, the transport stack 100 may al so be interfaced with
the MOD sewpeyaftidng syst eme |impdreotdraratiingpl enéhaahi anmotrke 74 rrgang pbet
stack 100 nay be provided as part of a data comunications client nodul e
oper abl e asgachastedi ndependefferentt uateamchiene .Qn atophié e addscefop0024]
The bottom | ayer (Layer 1) of the transport stack 100 is operable as an
i nt er f acectwpther wr e esss e Wakk/ise states 78, address book 80, other
personal information manager (PIM) data 82 and other data
storage areas generally labeled as reference numeral B84.
Additionally, a contention manager logic module 86 is provided
for resolving contention among applications operable on MCD 30
that require data connections to wireless packet data service
network 12 according to the teachings set forth herein.
[0023] Figure 3 depicts a software architectural view of a
mobile communications device operable according to one
embodiment for regulating and scheduling application access to
communications sessions with wireless packet data service
" network 12 regardless of the manufacturer of the MCD or the
wireless service provider. A multi-layer transport stack (TS)
100 is operable to provide a generic data transport protocol
for any type of corporate data, including email, via reliable,
secure and seamless continuous connections to a wireless
packet data service network. As illustrated in the embodiment
of figure 3, an integration layer 102 is operable as an

interface between the MCD’'s radio layer 104 and the transport

stack 100. Likewise, another integration layer 106 is
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packet |ayer. Layer 1 handl es basic service coordination wthin the
exenpl ary network environnment 10 shown in figure 1. For exanple, when an
MCD roans fromone carrier network to another, Layer 1 verifies that the
packets are relayed to the appropriate wireless network and that any
packets that are pending fromthe previous network are rerouted to the
current network. The top | ayer (Layer 4) exposes various application
interfaces to the services supported on the MCD. The remaining two |ayers,
Layer 2 and Layer 3, are responsible for datagram segnmentation/reassenbly
and security, conpression and routing, respectively. -15 [0025] Figure 3
al so depicts a contention manager |ogic nodule 118 provided as part of the
MCD s sofpwarededvieoniehérfahanhgi betliveposetei hrepepabktestenkuhlBagndn with
the transport stack 100 and radio |layer 104 as well as the OGS environnent
for regul abengsandagphedalkingsafplsi catpmrrtaetess tioe BODUaigaji email
sessions with wirel ess packet data service netwrk 12. In one
i mpl ement 210 pn, peenbentli odnfanrageri drogimtanamstt| e( A1) | s1bper ahkeutidngel ect
a data connection for release based upon contention paraneters associ ated
W th eachcetetliering, scheduling, contacts and the like, messengers
114, web browser 116 and the like. Although not specifically
shown, the transport stack 100 may also be interfaced with the
MCD’'s operating system. In another implementation, the
transport stack 100 may be provided as part of a data
communications client module operable as a host-independent
virtual machine on a mobile device.
[0024] The bottom layer (Layer 1) of the transport stack
100 1is operable as an interface to the wireless network’s
packet layer. Layer 1 handles basic service coordination
within the exemplary network environment 10 shown in figure 1.
For example, when an MCD roams from one carrier network to
another, Layer 1 verifies that the packets are relayed to the
appropriate wireless network and that any packets that are
pending from the previous network are rerouted to the current
network. The top layer {(Layer 4) exposes various application
interfaces to the services supported on the MCD. The
remaining two layers, Layer 2 and Layer 3, are responsible for

datagram segmentation/reassembly and security, compression and

routing, respectively.

-15-



connected applications. For exanple, when the maxi rum nunber of data
connections allowed by the MCD or between the MCD and the wirel ess packet
data service network 12 has been reached and an unconnected application is
" requesting a data connection, contention manager |ogic nodule 118

determ nes which of the connected application should release its data
connection in favor of the requesting unconnected application. [0026] For
purposes of illustration, a particular MCD is capable of having two

si mul t aneous data connections and is currently conducting a data session
for nmessenger application 114 and a data session for enail application
110. The user of the MCD now attenpts to | aunch browser application 116.

As the preszs] MIDriguronBy have dawistsubt aeeus tdahnd naHnect iogse t he
MCD is not able to open a new data session -16 for browser application 116

wi thout frio@hlé el BRSING O] Ofs et @Gt ive fabassgssiphs.f EQm sbhheht
messenger application 114 or enmail application 110. Contention manager

logi ¢ nodgih£r 113 08l @ydn NeS oMl Gl 1S dohg W AR %%Tthoﬁﬁesf@é.'hg%é?{ease

its data connection and then establishes a data connection rowser

appl i cationadid63o&pgakf kaakby 126Gt M Ay MRNAYEls the 0S environment
for regulating and scheduling application access to
communicaticns sessions with wireless packet data service
network 12. 1In one implementation, contention manager logic
module 118 is operable to select a data connection for release
based upon contention parameters associated with each of the
connected applications. For example, when the maximum number
of data connections allowed by the MCD or between the MCD and
the wireless packet data service network 12 has been reached
and an unconnected application 1is requesting a data
connection, contention manager logic module 118 determines
which of the connected application should release its data
connection in favor of the requesting unconnected application.
[0026] For purposes of illustration, a particular MCD is
capable of having two simultaneous data connections and is
currently conducting a data session for messenger application
114 and a data session for email application 110. The user of
the MCD now attempts to launch browser application 116. As
.the present MCD can only have two simultaneous data

connections, the MCD is not able to open a new data session
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| ogi ¢ nodul e 118 uses one or nore contention paraneters associated with
either the connected applications, in this case nessenger application 114
‘and emmi | application 110, or the data connections associated with the
connected applications to determi ne which data connection to release. In
one enbodi nent, contention manager | ogic nodule 118 may use application
priority as the contention paraneter. In the present exanple, as enai
application 110 is intended to be an ,always on" application, email
application 110 has a high priority. On the other hand, nessenger
application 114 is of a lowpriority. As such, using the contention
paraneter of application priority, contention manager |ogic nodule 118
sel ect s neEssédngerseapppipdatiadnobldlbowitheasef it st datleasdornneati of.the
Thereafter, the data connection for browser application 116 can be

est abl i shetk i {H0RAMa Caddimuiandg rwint kitthe rpmeserhgexaappéiaadiassubi ngrt he
MCD is currently conducting a data session for nessenger -17 application
114 and aendatlh sessioation biowseCoapphitdan emnabks, lenmid mpplicati®dn 110

now requests a data connection either due to a user input or due to an

aut omat | cdeité mmpried owhich of the two applications should release its
data connecticn and then establishes a data connection for
browser application 116. Specifically, contention manager
logic module 118 uses one or more contention parameters
assoclated with either the connected applications, in this
case messenger application 114 and email application 110, or
the data connections associated with the connected
applications to determine which data connection to release.
In one embodiment, contention manager logic module 118 may use
application priority as the contention parameter. In the
present example, as email application 110 is intended to be an
“always on” application, email application 110 has a high
priority. On the other hand, messenger application 114 is of
a low priority. As such, using the contention parameter of
application priority, contention manager logic module 118
selects messenger application 114 to release its data
connection. Thereafter, the data connection for browser
application 116 can be established.

[0027] Continuing with the present example and assuming the

MCD is currently conducting a data session for messenger
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reestablish a data connection. As above, the MCD is not able to open a new
data session for email application 110 wthout first releasing one of the
active data sessions fromeither nessenger application 114 or browser
application 116. In this case, the application priority is low for both
messenger application 114 and browser application 116. As such,

contention manager |ogic nodule 118 uses an alternate contention paraneter
to select the application that should release its data connection. For
exanpl e, contention manager |ogic nodule 118 may use data traffic,
duration of data connection or other indicia as the contention paraneter
to select the application that should release its data connection.

Ther eaf t eappl heatdata toanecld on dotat bessebacted wmppldcat hepPlisatebrased
and a data connection for email application 110 can be established. [0028]

I n one inplenephat lomprlidaditdroni managel roghést fodul® tll8-oRyec0nshder
nore than one contention paraneter in determ ning which of the connected

appl i cat i @enshshodihel t€l £aseeri i spaat 8rcaNBeedi OA. arPsmEXABPALLehPr t B above

case wherein the MCDis currently conducting data sessions for nmessenger

- 18 reestablish a data connection. As above, the MCD is not able
to open a new data session for email application 110 without
first releasing one of the active data sessions from either
messenger application 114 or browser application 116. In this
case, the application priority is low for both messenger
application 114 and browser application 116. As such,
contention manager logic module 118 wuses an alternate
contention parameter to select the application that should
release its data connection. For example, contention manager
logic module 118 may use data traffic, duration of data
connection or other indicia as the contention parameter to
select the application that should release its data
connection. Thereafter, the data connection for the selected
application is released and a data connection for email
application 110 can be established.
[0028] In one implementation, contention manager logic
module 118 may consider more than one contention parameter in
determining which of the connected applications should release
its data connection. For example, in the above case wherein

the MCD is currently conducting data sessions for messenger
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application 114 and browser application 116, then email application 110
regquests a data connection, contention nmanager |ogic nodule 118 could
sequentially or sinultaneously analyze nultiple contention paraneters such
as data traffic and ‘duration of data connection to determi ne that while
the data connection for messenger application 114 has a | onger duration,
the data traffic associated with that connection warrants that its
connection should be maintained. Thus, contention nmanager |ogic nodule 118
sel ects browser application 116 to release its data connection such that a
data connection for email application 110 can be established. [0029] As
shoul d be understood by those skilled in the art, contention nmanager | ogic
nodul e 11&ghicaonst ddrldonendr Anywsaunmxesp bf caontentiilan pahanmet ensil
associated wth the connected applications, the data connections
associ at egbpi idnt hen ldanmecied tappl deas ionmeart iatmheronndntiant madeger m ne
which data connection to release. Likew se, it should be understood by

t hose skild@tk inbdule arits tdwatl < ericgiRtitda IMmnages inadi-anepodilyeatd Byean
consider nmultiple contention paraneters sinultaneously using a contention

par amet ermfiof Ml @t nRirgh od @ avameiis- corLeht | 88 pRIEekenSfik | &8d
determ nati on of

duration of data connection to determine that while the data
connection for messenger application 114 has a longer
duration, the data traffic associated with that connection
warrants that its connection should be maintained. Thus,
contention manager logic module il8 selects browser
application 116 to release its data connection such that a

data connection for email application 110 can be established.

[0029] As should be understood by those skilled in the art,
contention manager logic module 118 can consider one or any

number of contention parameters associated with the connected
“applications, the data connections associated with the
connected applications or other indicia to determine which

data connection to release. Likewise, it should be understood

by those skilled in the art that contention manager logic

module 118 can consider multiple contention parameters
simultaneously using a contention parameter formula to weigh

the wvarious contegtion parameters in its determination of

which data connection to release. Additionally, 1t should be

understood by those skilled in the art that contention manager
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whi ch data connection to release. Additionally, it should be understood by
those skilled in the art that contention nmanager -19 logic nodule 118 can
consider nmultiple contention paraneters sequentially using, for exanple, a
‘contention paranmeter hierarchy to determ ne the order of consideration:
Further, while contention manager |ogic nodul e 118 has been described as
automatically releasing the data connection of the selected connected
application, it should be understood by those skilled in the art that
contention manager logic nodule 118 nmay pronpt the user to acknow edge
that the application selected by contention manager |ogic nodule 118
should release its data connection. [0030] Figure 4 depicts additional

details dfoqit exedplryl s W4l @sss Pask ahu dad 81 & ef v €en EdMoskr opetadbd e with
a nobile communi cati ons device in accordance with an enbodi nent. As

i1l ustratesyuded exEenge yuinef,al 630 eekepsd,0 a CPROt8EWORK popetiabie as
the wirel ess packet data service network with respect to MCD 30 that is

provi ded widtuachpmerdofe daife €ROI61GeHSEE APRLILAELAONSH 138reriches,

e.g., email 110, PIM 112, nessenger 114, browser 116 as well as ot her

applicatiiSle contention manager logic module 118 has been described
as automatically releasing the data connection of the selected
connected application, it should be understood by those
skilled in the art that contention manager logic module 118
may prompt the user to acknowledge that the application
selected by contenticon manager logic module 118 should release
its data connection.
[0030] Figure 4 depicts additional details of an exemplary
wireless packet data service network operable with a mobile
communications device in accordance with an embodiment. As
illustrated, reference numeral 130 refers to a GPRS network
operable as the wireless packet data service network with
respect to MCD 30 that is provided with a number of data-
centric user applications 138 such as, e.g., email 110, PIM
112, messenger 114, browser 116 as well as other applications
117 such as multimedia applications, File Transfer Protocol
(FTP), telnet and the like. Base staticon 26 serves MCD 30 via
the air interface using applicable radic layer protocols.

[0031] GPRS uses a packet-switching technique te transfer

both high-speed and low-speed data and signaling in an

20—



117 such as nultinmedia applications, File Transfer Protocol (FTP), telnnet
and the |ike. Base station 26 serves MCD 30 via the air interface using

applicable radio |ayer protocols.
téchni que to transfer

‘ [0031] GPRS uses a packet-sw tching
bot h hi gh-speed and | ow speed data and signaling in

an -20 efficient manner over GSMradi o networks. Packet switching neans

that GPRS radi o resources are used only when users are

actual ly sendi ng or

receiving data. Rather than dedicating a radio channel to a nobile data

user,

e.g., MCD 30, for a fixed period of tine, the available radio

channel s can be concurrently shared between several users. Therefore,

is designed to support fromintermttent and bursty data

GPRS

transfers (e.qg.,

web br owsd fih)cién0GE@ash@PabvEFansal $$idad ofetWai@e vobdumes: ofwdatidg. 9. ,

FTP) .

i nt erfacenedddrest o scE@n Jb@jﬁd;h@@@é@ﬂc@@raﬁéleu%amoﬂ%i%@@ DL £ ph €e

Access (TDMA) frane. Typically, tinmeslots are shared

and upl i nkstd Jotdinks & e ldiogatedatseparateky. +Mahi QU8 kadifgchannel

Al l ocation of GPRS radio channels can be flexible: from1l to 8 radio

y the active users,

codi ng schenes are available to allow a range of data bit transfer rates.

radio channel £o a mobile data user, e.g., MCD 30, for a fixed
period of time, the available radio channels can be
concurrently shared between several users. Therefore, GPRS is
designed to support from intermittent and bursty data
transfers (e.g., web browsing) to occasional transmission of
large volumes of data (e.g., FTP). Allcocation of GPRS radio
channels can be flexible: from 1 to 8 radic interface
timeslots can be allocated per one Time Division Multiple
Access (TDMA) frame. Typically, timeslots are shared by the
active users, and uplinks and downlinks are allcocated
separately. Various radio channel coding schemes are
available to allow a range of data bit transfer rates.

[0032] Two additiional network nodes are provided within a
GSM network in order to implement a packet-switched data
transfer service. A Serving GPRS Support Node (SGSN) 134,
which is coupled to a Home Location Register (HLR} 132 and
disposed at the same hierarchical level as a Mobile Switching
Center (MSC) of the circuit-switched cellular network, is
operably coupled to base station 26 and keeps track of the

location of a GPRS user such as the user of MCD 30. Further,
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[0032] Two additional network nodes are provided within a GSM network in
order to inplenent a packet-switched data transfer service. A Serving GPRS
Support Node (SGSN) 134, which is coupled to a Hone Location Register
(HLR) 132 ahd disposed at the sane hierarchical [evel as a Mbile ~
Switching Center (MSC) of the circuit-switched cellular network, is

- operably coupled to base station 26 and keeps track of the 1location of a
GPRS user such as the user of MCD 30. Further, -21 SGSN 134 is responsible
for performng security functions and handling access control with respect
to MCD 30. A Gateway GPRS Support Node (GGSN) 136 provides interworking
with the external packet-switched IP network 24, and is operably coupled

to one orseeN el BGSNS re&p®ns i9GSN fb34 pevifaran ngPsbaged t yGPRScbackb cied
network. [0033] In order to access the packet data service, MCD 30 nakes

its presemngedknoynatetBechatwonk Wiy perd sda g WhECDI S0 . KNn@WGaseda @EPRS
Attach. Thereafter, to send and receive packet data, MCD 30 activates the

packet dateradguessrihabdet (GEaNLS 136 ys&vikis pesraldamdengders MD 30
"visible" in the corresponding GGSN, and interworking with external data

external packet-switched IP network 24, and 1is operably
coupled to one or more SGSNs, e.g., SGSN 134, via an IP-based
GPR3 backbone network.

[0033] In order to access the packet data service, MCD 30
makes its presence known to the network by performing what is
~known as a GPRS Attach. Thereafter, to send and receive
packet data, MCD 30 activates the packet data address that it
wants to use. This operation renders MCD 30 “visible” in the
corresponding GGSN, and interworking with external data
networks can then begin. User data is transferred
transparently between MCD 30 and the external data networks
with a method known as encapsulatiorn and tunneling wherein
‘data packets are equipped with GPRS-specific protocol
information and transferred transparently between MCD 30 and
GGSN 136 using, for example, a Packet Data Protocol (PDP)
context between MCD 30 and GPRS network 130,

[0034] Figure 5 depicts a flowchart describing a methed for
resolving contention among applications operable on a mobile

communications device that require data connections to a

wireless network. The flowchart illustrates a routine
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networ ks can then begin. User data is transferred transparently between
MCD 30 and the external data networks wth a nmethod known as encapsul ati on
and tunneling wherein data packets are equipped with GPRS-specific
protocol information and transferred transparently between” MCD 30 and
GGSN 136 using, for exanple, a Packet Data Protocol (PDP) context between
MCD 30 and GPRS network 130. [0034] Figure 5 depicts a flowchart descri bing
a method for resolving contention anong applications operable on a nobile
comuni cati ons device that require data connections to a wreless network.
The flowchart illustrates a routine -22 referred to as "Contention
Manager" (start block 150). This routine is called when an unconnected

data appliepdiesd opeiabt @it heoMihsgopenestand keauest sop, PDRhLont ext
(block 152). Upon the request, it is determ ned whether the MCD is capable

of conductdgime addi td-onald PRRsoNEext unassaecatad wWath thspunesnnest ed
data application (decision 154). If the MCD is capable of conducting an

addi ti onabp£Bih1 £ 0BheXInASHEPI élts.edo%!\éﬁ@dt hequneanpnest £da datpp apphtsati on,
then a PDP context is established for the unconnected data
{(block 152). Upon the request, it is determined whether the
MCD 1s capable of conducting an additional PDP context
associated with the unconnected data application {decision
154). If the MCD is capable of conducting an additional PDP
context asscciated with the unconnected data application, then
a PDP context 1s established for the unconnected data
application between the MCD and the wireless network (block
156) and the routine in complete (end block 158). If at
decision 154 the MCD is not capable of conducting an
additional PDP context associated with the unconnected data
application, then the contention manager performs an analysis
of the contention parameter associates with the connected
applications, the PDP contexts asscciated with the connected
applications or both (block 160). Based upon the_results of
the contention parameter analysis, the contention manager
selects the connected application that should have its PDP
context released (block 162). The PDP context of the selected
connected application is released (bleck 164).. A PDP context

1s then established between the MCD and the wireless network

for the unconnected data application (block 156) and the
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application between the MCD and the wirel ess network (block 156) and the
routine in conplete (end block 158). If at decision 154 the MCD is not
capabl e of conducting an additional PDP context associated with the
‘unconnected data application, then the contention nanager perfornms an
anal ysis of the contention paraneter associates with the connected
applications, the PDP contexts associated with the connected applications
or both (block 160). Based upon the results of the contention paraneter
anal ysis, the contention nanager selects the connected application that
shoul d have its PDP context rel eased (block 162). The PDP context of the
sel ected connected application is released (block 164) A PDP context 1is
then estabbushes batweeplide Mdhandlvhe WIml essapetamited faotdie in
unconnected data application (block 156) and the -23 routine in conplete
(end bl ocked58)n A Isdmadiedh @hove, PriiorCebt abek BRhg MR aAlJOBSN tRKILOBET O
rel easing the PDP context of the selected application, the user of the MCD
nmay be prenmdtes edo:AckiOM esgeoh haths ucde PRI cort exh shgubd peongteased.

[ 00351 While this disclosure has described a nobile conmunications device

oper ati ngr g 4 Pkio]l B@GWOF Ka8Yshem Bbbhcontext should be released.
[0035] While +this disclosure has described a mobile
communications device operating within a network system with
reference to illustrative embodiments, this description is not
intended to be construed in a lIimiting sense. Various
modifications and combinations of the illustrative embodiments
as wéll as other embodiments, will be apparent to persons
skilled in the art upon reference to the description. It is,
therefore, intended that the appended claims encompass any

such modifications or embodiments.
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reference to illustrative enbodinents, this description is not intended to
be construed in alimting sense. Various nodifications and conbinations
of the illustrative enbodinents as well as other enbodinents, will be
apparent to persons skilled in the art upon reference to the description.
It is, therefore, intended that the appended clai ns enconpass any such
nodi fications or enbodi nents. -24 What is clained is: 1. A nethod for

resol ving contention anong applications operable on a nobile

comuni cations device (30) that require data connections to a wreless
network (12), the nethod conprising: conducting at |east two data
connections between the nobile communications device (30) and the wrel ess
networ k WHa) ,ieacha 0fied hesgdat a connections associated with a connected
application operating on the nobile comuni cations device (30); requesting
a data connection fRmcshdinEorness8tviapptdoddn oibropeball gophithei onbil e

communi cations device (30) ; responsive to the request, automatically
sel ecting®des®fe on a mobile communications device (30) that require
data connections to a wireless network (12), the method
comprising:
ceonducting at least two data connecticons between the
mobile communications device (30) and the wireless network
{(12), each of the data connections associated with a connected
application operating on the mobile communications device
(30);
requesting a data connection for an unconnected
application operable on the mobile communications device (30);
responsive to the request, automatically selecting one of
the connected applications;
releasing the data connection associated with the
selected connected application; and
establishing the data connection Dbetween the mobile
communications device (30) and the wireless network (12) for

the unconnected application.
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t he connected applications; releasing the data connection associated with
the selected connected application; and establishing the data connection
between the nobile communications device (30) and the wirel ess network
(12) for the unconnected application. -25 2. The rnethod as recited in
claiml1 wherein the step of conducting at |east two data connections

bet ween the nobile conmunications device (30) and the wirel ess network
(12) further conprises conducting the maxi mum nunber of data connections
al l oned by the nobile comunications device (30). 3. The nethod as recited
inclaiml wherein the step of conducting at |east two data connections
bet ween the nobile conmunications device (30) and the wirel ess network

(12) further Tonprisesnendets rgct hedmaxi gl munbérerefindata stepnetti ons
al l oned between the nobile comuni cations device (30) and the wirel ess

net wor k (dé&)dudtiddeatel bagdtaswbedhtted dohrmd@iionk Wetveidh egeh b1 he

applications further conprises an application requiring constant

connecti vidmymunications device (30) and the wireless network (12)
further comprises conducting the maximum number of data

connections allowed by the mobile communications device (30).

3. The method as recited in claim 1 wherein the step of
conducting at least two data connections between the mobile
communications device ({30) and the wireless network (12)
further comprises conducting the maximum number of datsa
connections allowed between the mobile communications device

{30) and the wireless network (12).

4. The method as recited in claim 1 wherein each of the
applications further comprises an application reguiring

constant connectivity.

5. The method as recited in claim 1 wherein the step of
automatically selecting one of the connected applications
further comprises comparing an application priority associated
with the connected applications to determine the selected

connected application.
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5. The nmethod as recited in claiml wherein the step of automatically

sel ecting one of the connected applications further conprises conparing an
application priority associated wth the connected applications to
determ ne the selected connected application. -26 6. The nethod as recited
inclaiml wherein the step of automatically selecting one of the
connected applications further conprises conparing data traffic associ ated
with the data connections of the connected applications to determne the
sel ected connected application. 7. The nmethod as recited in claim1l wherein
the step of automatically selecting one of the connected applications
further conprises conparing a duration of connection associated with the
dat a connecti ofis of Thdenetnhkcieadecappld cat cDASnt D Wirieyin nect beepebect ed
connected application. -27 8. A nobile communications device (30)

conpri si ngit@nat 1 €AEE IskdRSaainer ofd4 ) fopehabl® i aerdugbp i cheashs two
data connecti ons between the nobile comunications device (30) and a

Wi rel ess fetvek ¢dmprisashcoOtpihengatiat 600RQEEL BNSssociated with the
data connections of the connected applications to determine

the selected connected application.

7. The method as recited in claim 1 wherein the step of
automatically selecting one of the connected applications
further comprises comparing a duration of connection
associated with the data connections of the connected

applications to determine the selected connected application.
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associated with a connected application operating on the nobile

comuni cati ons device (30); a processor (32) coupled to the wreless
transcei ver (34) and operable to process a request for a data connection
for an wunconnected application operable on the nobile conmunications -
device (30), .to release one of the data connections associated w th one of
the connected applications and to establish a data connection between the
nobi | e conmuni cations device (30) and the wireless network (12) for the
unconnected application; and a contention nmanager (86) operable to
automatically select the connected application to be released. 9. The
nobi | e conmuni cati ons device (30) as recited in claim8 wherein the data
connecti ons bet weenAthebibbdi temmenhuanicati dasideviige) (36ppahdihhe w rel ess
network (12) further conprise a maxi num nunber of data connections all owed

by the nobil e £omntmiead i toren ceyieer (D)) o2fdfl.e the conbinke genbwastati ons
device (30) as recited in claim8 wherein the data connections between the

mobi |l e  cowaut catdanse deMirne HeadleandHhaolinel essmoati watkohi2deviget her
conpri se a maxi mum nunber of data connections all owed
(30) and a wireless network (12}, each of the data connections
assoclated with a connected application operating on the
mobile communications device (30);

a processor (32) coupled to the wireless transceiver (34)
and operable to process a request for a data connection for an
unconnected application operable on the mobile communications
device (30), to release one of the data connections assoglated
with one of the connected applications and to establish a data
connection between the mobile communications dewvice (30) and
the wireless network (12) for the unconnected application; and

a contention manager (86) operable to automatically

select the connected application to be released.

9. The mobile communications device (30) as recited in
claim 8 wherein the data connections between the mobile
communications device {(30) and the wireless network (12)
further comprise a maximum number of data connections allowed

by the mobile communicaticns device (30).
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bet ween the nobil e comruni cati ons device (30) and the wirel ess network
(12). 11. The nobil e comruni cations device (30) as recited in claim8
wherei n each of the applications further conprises an application
requiring constant connectivity. 12. The nobil e communi cations device (30)
as recited in claim8 wherein the contenti on manager (86) analyzes an
application priority associated with each of the connected applications to
sel ect the connected application to be released. 13. The nobile

comuni cations device (30) as recited in claim8 wherein the contention
manager (86) analyzes data traffic associated with the data connection of
each of the connected applications to select the connected application to
be rel eased. -2O. 14Thd heolobé | conooumit Iciadn ©nsevelieyd ¢ 0()3Qk ascheedt €d in
claim8 wherein the contention nmanager (86) analyzes a duration of the
data connetriimn tassherated whé h deach ebnhbetieasnesdekapplireat hopile

sel ect the connected application to be released.
communications device (30) and the wireless network (12)
further comprise a maximum number of data connections allowed

between the mebile communicaticns device (30} and the wireless

network (12).

11. The mobile communications device (30) as recited in
claim 8 wherein each of the applications further comprises an

application requiring constant connectivity.

12, The mobile communications device (30) as recited in
claim 8 wherein the contention manager (86) analyzes an
application priority associated with each of the connected
applications to select the connected application to be

released.

13. The mobile communications device (30) as recited in
claim 8 wherein the contention manager (86) analyzes data
traffic zssociated with the data connection of each of the

connected applications to select the connected application to

be released.
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-30 15. A conputer program product conprising: a storage nedium(74); and
conputer instructions (86) stored in the storage nedium (74) and
execut abl e by a processor (32) of a nobile comunications device (30) ‘
operable to conduct at |east two data connections with a wreless network
(12), each of the data connections associated with a connected application
operating on the nobile conmuni cations device (30), the conputer
instructions (86) operable to resolve contention anong applications
operabl e on the nobil e conmuni cati ons device (30) by: receiving a request
for a data connection for an unconnected application operable on the
nobi | e conmuni cati ons device (30); automatically selecting one of the
connected appld catTiosnsmolyiEl € asinmgarihes tthodas cneed | (@0 )assoekat eddwith the
sel ected connected application; and establishing the data connection
?et \)Ne](:,‘n tdibaimbid e wheesiuwni €ati onsntent cen( Ithnansk t he ay r ahesszast war K
12 or
duration of the data connection associated with each of the

connected application to select the connected application to

be released.
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t he unconnected application. -31 16. The conputer program product as
recited in claim1l5 wherein the data connections between the nobile
communi cations device (30) and the wireless network (12) further conprise
a maxi mum nunber of data connections allowed by the nobile comrunications
device (30). 17. The conputer program product as recited in claim15
wherein the data connections between the nobile comuni cations device (30)
and the wirel ess network (12) further conprise a naximm nunber of data
- connections all owed between the nobile conmunications device (30) and the
wirel ess network (12). 18. The conputer program product as recited in claim
15 wherein each of the applications further conprises an application
requi ri ng constiant Xommgstisg tyrodOan Theodooput@nppign@m product as
recited in claim15 wherein selecting one of the connected applications
further conpra sesoxayypandcguran(appt i @adi on priority associated with the
connected applications to determ ne the selected connected application.
-32 computer instructions (86) stored in the storage medium
(74) and executable by a processor (32) of a mobile
communications device (30) operable to conduct at least two
data connectiocons with a wireless network (12), each of the
data connections associated with a connected application
operating on the mobile communications device (30), the
computer instructions (86) operable to resolve contention
among applications operable on the mobile communications
device (30) by:
receiving a request for a data connection for an
unconnected application operable on the mobile communications
device (30);
automatically selecting one of the connected
applications;
releasing the data connection associated with the
selected connected application; and
establishing the data connection between the mobile

communications device (30) and the wireless network (12} for

the unconnected application.
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20. The conputer program product as recited in claim 15 wherein selecting
one of the connected applications further conprises conparing data traffic
associated with the data connections of the connected applications to
determ ne theé selected connect€ed application. 21. The conputer program
product as recited in claim15 wherein selecting one of the connected
applications further conprises conparing a duration of connection
associated wwth the data connections of the connected applications to
determ ne the sel ected connected application. -33

16. The computer program product as recited in claim 15
wherein the data connections between the mobile communications
device (30) and the wireless network (12) further comprise a

maximum number of data connections allowed by the mobile

communications device (30).

17. The computer program product as recited in claim 15
wherein the data connections between the mobile communications
device (30) and the wireless network (12) further comprise a
maximum number of data connections allowed between the mobile

communications device (30) and the wireless network (12).

18. The computer program product as recited in claim 15
wherein each of the applications further comprises an

application requiring constant connectivity.

15. The computer program product as recited in claim 15
wherein selecting one of the connected applications further
comprises comparing an application priority associated with
the connected applications to determine the selected connected

application.
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20. The computer program product as recited in claim 15
wherein selecting cne of the connected applications further
comprises comparing data traffic associated with the data

connections of the connected applications to determine the

selected connected application.

21. The computer program product as recited in claim 15
wherein selecting one of the connected applications further
comprises comparing a duration of connection associated with
the data connections of the connected applications to

determine the selected connected application.
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