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
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SSimlarly, the sane nnblle connunlcatlons device may al so be used to

provi de other lower priority data services
TECHNICAL FIELD OF THE APPLICATION

[0001] The present disclosure relates, in 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 sane tinme on a typical nobile
comuni 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 SUMVARY [0003] Disclosed herein are nmethods and
systens for resolving contention between applications operable on a nobile

conmuni cations device that require dqiﬁjﬁgﬁﬂﬁ§§|ons to a wreless packet
data service network. Broadly, the téchniqué  Tnvol ves executlng a

cont enti on 180989! 1 o ne, O ey (9DLLEOAETILY 6 LU0 e e 4 et 5

operable to sel ect which of the | i cations currently con

currently Tagdesting & obt5vSEEG: o0 B06ar R e st vR  TRa et Hod”§ bF
resol ving Cﬂghﬁnglogommunications devices. FFor 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
also 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
resclving 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 wireless network, each of the data connections associ ated
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 contention paranmeter associated with each of the connected

applications and releasing the data cemggliion associated with the
sel ected -3 connected application and then establishing the data
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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 session in favor of an application currently
requesting a data session.

[0004] In one aspect, a method for resolving contention
among applications operable on a mobile communications device
involves conducting at least two data connections between the
mobile communications device and the wireless network, each of
the data connections associated with a connected application
operating on the mobile communications device, requesting a
data connection for an unconnected application operablie 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 of the connected applications and

releasing the data connection associated with the selected
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nobi | e communi cati ons device and the wirel ess network represent the
maxi mum nunber of data connections allowed between the nobile

comuni cations device and the wireless network. In a further enbodi nent,
each of the applications is an application requiring constant

connectivity. [0006] The nethod may utilize a variety of contention
paraneters to determ ne which of the connected applications should rel ease
its data connection. For exanple, the contention paranmeters may include
application priority, data traffic, duration of current connection and the
| i ke. The nethod may utilize a single contention paraneter or a group of

contention paaietess M@p%mlﬁaflgﬁ analyzednby t%%t%@ﬂﬂ%%'ﬁg‘ @@@agééta
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to process a request for
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 network
represent the maximum number of data connections allowed
between the mobile communications device and the wireless
network. In a further embodiment, each of the applications is
an application requiring constant connectivity.

{0006] The method may utilize a variety of contention
parameters to determine which of the connected applications
should release its data connection. For example, 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.

[C007] 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 nobile comunications device and the wireless network for the
unconnect ed application. A contention manager 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

conmput er i nstyactdtons came axeciyt abltere by taPHREEISOEcBfuR 1BBRIIR s device
comuni cations device that is operable to conduct at |east two data
connecti ons and ka2 airwileelseastnetwonkerEashe9Enthe at @a‘%%n@%@lh'e@%%dn% is
associated wth a connected application operating on the nobil
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applications operable on the nobile -5 comunications device by receiving
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wireless transceiver and is operable to process a request for
a data connection for an unconnected applicaticn operable on
the mobile 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
unconnected application. A contention manager 1s operable to
select the connected application to be released based upon a
comparison of a contention parameter associated with each of
the connected applications.

[oo08] In a 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. Each 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
t he connected applications, releasing the data connection associated with
the sel ected connected application and establishing the data connection
between the nobile comuni cations 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
nuneral s in caendidderems fdegures pef eret®igongespondigngsparksrand iR,
whi ch: [0010] Figure 1 depicts an exenplary network environnent i ncluding

a wirel ess paokeicidipim Serviae DREVARKcWAEr &lfl, B\, €hodipent. 10t the e
present nethod may be practiced; [0011] Figure 2 depicts a block diagram of

a nobi | e  conmmiric atdrans ey Lon ACeOF AhOg £0; 0ne;i gbQMLNERt L of LhG, PLESENt
di scl osure;
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

wi rel ess packet data service network operable with a nobile communications

device in accordance with an enbodi nent of the present disclosure; and

[0014] Figure 5 depicts a flowhart of an enbodinent for resolving

contention between applications operable on a nobile comuni cati ons device

that require data connections to a wreless packet data service network.

-8 DETAI LED DESCRI PTI ON OF THE DRAW NGS [ 0015] Wil e various enbodi nents of
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nobi | e communi cati ons device wthin the netwo system an
the scope ofrdfifience 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:

[0C10] Figure 1 depicts an exemplary network environment
including a wireless packet data service network wherein an
empodiment 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



present disclosure. [0016] Referring now to the draw ngs, and nore
particularly to figure 1, depicted therein is an exenplary network
environnment 10 including a wirel ess packet data service network 12 wherein
an enbodi ment of the present method nay be practiced. An enterprise
network 14 for serving a plurality of corporate users, which may be a
packet-swi tched network, can include one or nore geographic sites and be
organi zed as a local area network (LAN) , a wide area network (WAN) , a
nmetropolitan area network (MAN) or the like. A nunber of application
servers 16-1 through 16-N di sposed as part of the enterprise network 14
are oper abl ednonpriowd decros  effrdcteuatieaa haptiof bater nebnaddc external a
services such as Internet access, corporate data access, infornmation
managenent anddlhess hdidke dstaeddrasceendalbareontinual ly operabl e data
services such as enmmil, video mail, nmessaging, cal endaring, scheduling
and the like. Accordingly, a diverse array of personal information

appl iances 18 such as desktop conputers, |aptop conputers, palntop
conputers or the like may be operably networked to one or nore of the
application servers 16-i, i =



1, 2,...,N, with respect to the services supported in the enterprise
network 14. [0017] Additionally, a renote services server 20 may be
interfaced with the enterprise network 14 for enabling a corporate user to
access or effectuate any of the services froma renote |ocation using a
sui tabl e nobil e communi cations device (MCD) 22. A secure conmuni cation
link wiwth end-to-end encryption nay be established that is nedi ated
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 wirel ess network
infrastructure that inclhEesIkebasesckarTooN 26F TAE oRAweRhedi nent, a
trusted relay network 28 may be di sposed between the Internet 24 and the

i nfrastruct YODIE] W r ellesSse vRaGkels dabadsRewiEeeoPet WRIK 1520 oBYuMa¥a0f ons.
exanple, MCD 22 may be a data-enabl ed handhel d devi ce capabl e of receiving
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application servers and the like. [0018] For purposes o he 'presen

di scl osure, dhe 1w r%le@%% PRckel, dalp Bervige 0etwpLk 12, 1y Jhe i pplengnt ed

in any known
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 use 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
environment 10 including a wireless packet data service
network 12 wherein an embodiment 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
& local area network (LAN), a wide area network (WAN), a
metropolitan area network (MAN) or the like. 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
hest of internal and external services such as Internet

access, corporate data access, information management and the
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or heretofore unknown nobil e comuni cations technol ogi es and network
protocols, as long as a packet-switched data service 1is available therein
for transmtting packetized information. For instance, the w rel ess packet
data service network 12 may be conprised of a General Packet Radi o Service
(GPRS) network that provides a packet radio access for nobil e devices
using the cellular infrastructure of a 3 obal System for Mbile

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

Network (1 DEN)kg asCedel Bisvisdona Mil bbﬁk@né@Q%ﬁ_ﬁ M1 Neg Yoz Kgedyices
Uni versal Mobile Tel econmuni cati ons System (UMIS) network, or any 3rd

Ceneration (s3Gh net waik.l Avidebl mBe15eRBsBeRehabekawenkiie ngnbadhmng § Hof
t he present disclosure for resolving contention between applications

oper abl e on aadobhke EpmynniC@&&@ﬂéingfyic%aFBQ%e&%%UiéﬁrQ tQﬁ?OQQEEEBQQS
to a wireless packet data service network will be described regardl ess of
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depicts a bl ock diagramof a nobile
computers, palmtop computers or the like may be operably
networked to one or more of the application servers 16-i, i =
1, 2,...,N, with respect toc the services supported in the
enterprise network 14.
[0017] Additicnally, 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 remote 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 IP 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
cne 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
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communi cati ons 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 may
conprise an arrangenent simlar to one shown in figure 2, there can be any
nunber of variations and nodifications, in hardware, software or firmare,
wWth respect to the various nodul es depicted. Accordingly, the arrangenent
of figure 2 should be taken as illustrative rather than limting 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

comuni cat i ererslibsy stess3devhi ¢l neldigesn®, naeekyvari36 andirapspbther 38
as well as associated conponents such as one or nore |ocal oscillator (LO

nmodul es 40 aand i@apriesessd Mg MPAHE Ssuch A a digital signal processor
(DSP) 42. As will be apparent to those skilled in the field of

communi cati quoisiihe padd uh-abs8eshgn 1of ptﬂ”é%%%ic%tsiu%, m@%fgégeggy

be dependent upon the communi cations network whi ch the nobi evi ce
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or heretofore unknown mobile communications technologies and
network protocols, 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) network
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 Mobile
Telecommunications System {UMTS) network, or any 3rd
Generation {(3G) network. As will be seen hereinbelow, the
embodiments of the present disclosure for resolving contention
between applications operable on a mobile communications
device that reguire data connections to a wireless packet data

service network will be described regardless of any particular

wireless network implementation.
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of the particul ar design, however, signals received by antenna -12 44

t hrough base station 26 are provided to receiver 36, which nmay perform
such common receiver functions as signal anplification, frequency down
conversion, filtering, channel selection, analog-to-digital (A/ D
conversion, and the like. Simlarly, signals to be transmtted are
processed, including nodulation and encoding, for exanple, by DSP 42, and
provided to transmitter 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 al so

interfaces widdidurtherigudevi ce supsyskens SUCH-RS AUXdHA RN YA NRULLOME put
(110 48, serial port 50, display 52, keyboard 54, speaker 56, m crophone

58, random aceeas ROoh d RAV; £0.:1@+S erglbrrg@?gggﬁggﬂgghggﬁgwgbiEb&é{%&em

62 and any ot her device subsystens gene rence nuner al
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user ldentity Module (RU i nterface is al'so provi ded i n"comuni cat’i on

e SRS S ORI STE A 20 UM L L 68,60
that although an embodiment of MCD 30 may comprise an
arrangement similar to one shown in figure 2, there can be any
number of variations and modifications, in hardware, software
or firmware, with respect to the various modules depicted.
Accordingly, the arrangement of figure 2 should be taken as
illustrative rather than limiting with respect to the
embodiments 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 associated
components such as one 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 communications 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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of key configurations 68 and other information '70 such as identification
and subscriber-rel ated data. [00221 Operating system software and software
associated wth transport stack 72 nay be enbodied in a persistent -1.3
storage nodule (i.e., non-volatile storage) such as flash nenory 74. In
one inplenmentation, 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 infornmation nanager (PIM data 82 and

ot her data storage areas generally | abeled as reference nuneral 84.

Addi tionally, a contention manager |ogic nmodule 86 is provided for

resol ving cof enti@nyamng appld ot i20n% ePeahl i1 JMCR3R | vihak g equi: kg
data connections to wrel ess packet data service network 12 according to

the teachi ngmgetpéofthuhesacn. [RQ23L Fi:lHE 3 depi el st fosOf tYAr €51 gn
architectural view of a nobile conmunications device operable accorglng to

one enbomlﬁMﬁliKﬁcdﬁiﬁﬂﬁﬂfféhé%ﬁb§0@89H|b@ﬂvéPQLbﬁatEQQtéggﬁab Eﬂignel

comuni cati ons sessions with wirel ess packet data service

regardl ess afetdha manufact user t@idi g fheonVhrel 855 SBEVLRE 1ike.
provider. A nulti-Ilayer transport

Similarly, signals to be transmltted are processed, including
modulation and encoding, for example, by DSP 42, and provided
to transmitter 44 for digital-to-analog (D/A) conversion,
frequency 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/output (I/0) 48,
serial port 50, display 52, keyboard 54, speaker 56,
microphene 58, random access memory (RAM) 60, 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 68 and other information 70 such as
identification and subscriber-related data.

[0022] Cperating system software and software associated

with transport stack 72 may be embodied in a persistent
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100 is operable to provide a generic data transport protocol for any type
of corporate data, including email, via reliable, secure and seam ess
continuous connections to a wirel ess packet data service network. As
illustrated in the enbodi nent of figure 3, an integration |layer 102 is
operable as an interface between the MCD s radio |ayer 104 and the
transport stack 100. Likew se, another integration |layer 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 nformation manager (PIM 112 including calendaring, scheduling, contacts

and the |iketomagengeaslell4,. sgb t@é@%staﬂ@earsdcé&egoéy Ky Al tattougmagﬂt
specifically shown, the transport stack 100 nay al e interfaced wth

the MDD s ep&iati Ngs systeMeohd @ﬁ\@ﬁ@%@n‘t%ﬁ%’ﬁentﬂté&? mbRAB L FANSROF o
stack 100 nay be provided as part of a data communications cllent nDduIe

operabl e as sadiesirtRdepgpdent; s pdrdpal JrRchi neg og, a n@@&i@ Qe%k%%s [ 0924]

The bottom | ayer (Layer 1) of the transport stack 00 I s operable as an

interface tedie Ml gh-egs et war kysy; packelcLaves . altﬁ‘yreerssl H2andkes BasLe

servi ce coordination
personal information manager (PIM) data 82 and other data

storage areas generally labeled as reference numeral 84.
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

_14_



wi thin the exenplary network environnment 10 shown in figure 1. For
exanpl e, when an MCD roans fromone carrier network to another, Layer 1
verifies that the packets are relayed to the appropriate wreless network
and that any packets that are pending fromthe previous network are
rerouted to the current network. The top |ayer (Layer 4) exposes vari ous
application interfaces to the services supported on the MCD. The

remai ning two |ayers, Layer 2 and Layer 3, are responsible for datagram

segnent ati on/ reassenbly and security, conpression and routing,
respectively. -15 [0025] Figure 3 also depicts a contention nmanager |ogic

nodul e 118 prowiidesh afopairt ¢ of £4hendGhh 6w sefh t WaE er ANEHERAERE aclkhaboi 8ng
di sposed i n operabl e conmunication with the transport stack 100 and radio

layer 104 ashwelis@as dhel O eiyhsonenkuphertegWating aad, sehedul bpgs
application access to conmunications sessions with wireless packet data

service netark kZerddnone i APbemeotahi OfancORLENt ifon MaNager | AghGyin
nodul e 118 is operable to select a data connection for rel ease based upon

contention panaveleringssoshabed: wht h Lach ofs they eganected applicalions.

For exanpl e, when the maxi num nunber
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 is operable as an interface to the wireless network’s
packet laver. 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.
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of data connections allowed by the MCD or between the MCD and the wrel ess
packet data service network 12 has been reached and an unconnected
application is requesting a data connection, contention manager |ogic
nodul e 118 determ nes which of the connected application should rel ease
its data connection in favor of the requesting unconnected application.

[ 0026] For purposes of illustration, a particular MCD is capabl e of having
two sinultaneous data connections and is currently conducting a data
session for nessenger application 1.14 and a data session for enai
application 110. The user of the MCD now attenpts to | aunch browser

appl i cation [(bi@51As  theupresent 1 MED £an onl v h%ﬁtﬁe}‘i@iéhﬁ%é@ﬁzﬁ&ié

connections, the MCD is not able to opén a new data session

browser apphitahicon 11 r@@ﬁﬁ%ﬁtagiFgEtrSkegﬁ%EQCBngegéﬁéﬁgreag$§vgoggéﬁb_

|
sessions fromeither ssenger appfircation or applicatron

T R e Gk R S
O RSt S, PEKS BPPLLsal o 11G. SRcL Sl s cerL e o
for regulating and scheduling application access to
communications sessions with wireless packet data service
network 12. In 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 «c¢an only have two simultaneous data

connections, the MCD is not able to open a new data session
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associated wth either the connected applications, in this case nessenger
application 114 and enmail application 110, or the data connections
associated with the connected applications to determ ne which data
connection to release. |n one enbodi nent, contention manager | ogic nodul e
118 may use application priority as the contention paraneter. In the
present exanple, as enmail application 110 is intended to be an "always on"
application, enmail application 110 has a high priority. On the other hand,
messenger application 114 is of a low priority. As such, using the
contention paraneter of application priority, contention nmanager |ogic

modul e 118 fsel B@bﬁs@@séﬁxﬁgﬂéaﬁﬂﬂw cabi e dd 10 78l e@seddisidahe of the
connection. Thereafter e data connection for browser application 116

can be ESta@btih@ddakQOQ@bsggﬂ%'@Ebﬂgeﬁkﬁgrtﬁ§s§é§§§9taﬁﬁ?ﬂ@églgﬂd1?§ﬁyglng
the MIDis currently conducting a data session for nessenger -

applicationehtd 1anghA dala sessi®On fer,PLavssr ABRPL %%t g%gllcl%dlﬂ@lilB

application 110 now requests a data connection eit to a user Tnput

or due t0 apcaHLARBLLC Al tc@mft@ner@@étQ-Bb!ﬁéaelgagas%%m%@tfe%as%s above,
the MCD is not able

data connection and then establishes a data connection for
browser application 116. Specifically, contention manager
logic module 118 uses one or more contention parameters
associated 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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to open a new data session for email application 110 without first

rel easing one of the active data sessions fromeither nessenger
application 114 or browser application 116. In this case, the application
priority is low for both nessenger application 114 and browser application
116. As such, contention nmanager |ogic nodule 118 uses an alternate
contention paraneter to select the application that should release its
data connection. For exanple, contention manager |ogic nodule 118 nmay use
data traffic, duration of data connection or other indicia as the
contention paraneter to select the application that should release its

data connecigmomicafheseafier anthe dates CQ@Q@@BEOEO‘CJ:O%J%&@S§§| gebedcation

application is rel eased and a data connection for enai application 110

can be estahlighednal 0028b1lik 010 NPl gmentation. £ont enti.on, mepager-kagic

nodul e 118 nmay consider nore than one contention paraneter In determning

whi ch of theiconneched @ppl Ial) ons,shoyt dyhel £asg, é&*éoﬂéf_?cc%g%@ Lon,

For exanple, in the above case wherein the MCDis currently con I'ng

data sessi onedHayBSILR0GE o L8 3RRIH ¢l 0B 114 .,a0d brawser, appljcatj on
116, then enmi

to open a new data session for email application 11C¢ 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 uses an alternate
contention parameter to select the application that should
release its data connection. For example, contention manager
iogic module 118 may use data traffic, duration of dJdata
connection or other indicia as the contention parameter to
select the application that should release 1its 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

-18-



application 110 requests a data connection, contention manager |ogic
nodul e 118 coul d sequentially or sinultaneously analyze nultiple
contention paranmeters such as data traffic and duration of data connection
to determine that while the data connection for nmessenger application 114
has a longer duration, the data traffic associated with that connection
warrants that its connection should be maintai ned. Thus, contention
manager | ogic nodul e 118 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, contenfipan Jmiager 1hagi gnaodit@,dd8 b consi 9§l Qne or taRy, BxAbher
of contention paranmeters associated with the connected applications, the

dat a COHHECEKQHEAﬁﬁﬁQﬁi@Q@dr@QQ@sEBeacﬁﬁﬂﬁ%@%%@c%ﬁ@%ﬁC@bh@@%t@%nphgﬁéger
indicia to determ ne which data connection to rel ease. kew se, it Should

be under st 09éyikymbRose ikelbsdlanséaﬁeﬁﬁaa&h§t EOQEﬁaitQHeeﬁgégeéné@gh@
nodul e 118 can consider nultiple contention paraneters sinmultaneously

using a Conh@ﬂkh%ﬂepaE@HEEﬁElgﬁr”?é@aﬁ@t@@bghsuéﬂe<¥9rkﬁﬂ§aC@@%%Qﬁkpnand

paranmeters in itsS determ nation of which data connection to release

Addi tional | Y,k i$howlrd B a 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 connecticon should be maintained. Thus,
contention manager logic module 118 selects browser
applicaticn 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 c¢f 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 contention parameters in its determination of
which data connection to release. Additionally, it should be

understood by those skilled in the art that contention manager
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understood by those skilled in the art that contention manager -19 logic
nodul e 118 can consider nultiple contention paraneters sequentially using,
for exanple, a contention paraneter hierarchy to determ ne the order of
consideration. Further, while contention manager |ogic nodule 118 has been
described as automatically releasing the data connection of the sel ected
connected application, it should be understood by those skilled in the art
that contention manager |ogic nodule 118 may pronpt the user to

acknow edge that the application selected by contention manager |ogic
nodul e 118 should release its data connection. [0030] Figure 4 depicts

addi tional detcid sncafulan lemlardendet aps) PAsket cset ansesNi [t§§ré?ﬁé’é‘@£§
operable with a nobile comrunications device in accordance w

enbodi nent . sAsjudrdiustinat edinkef erercecpuppnal 130 eeﬁ%ﬁtiena PR pet wor k
operable as the wirel ess packet data service network wth respect to MCD

30 that is prewadeth Wi & HRumIefe @h@%@de&%@ré&a &4 2PPL 1 cat F&’P@kln%?,

such as, e.g., enmmil 110, PIM 112, nessenger rowser 116 as we

ot her applIw@h&@n%on%%5ﬁ$aﬂﬁm§%daéﬁ'ﬂHﬁ&&iﬁﬁ&ﬂiéﬁﬁié”ﬁésF%ééhTé@Q§£§5ed

Prot oco
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 contention 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 station 26 serves MCD 30 via
the air interface using applicable radio layer protocols.
{0031} GPRS uses a packet-switching technique to transfer

both high-speed and low-speed data and signaling in an
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(FTP), telnet and the |like. Base station 26 serves MCD 30 via the air
interface using applicable radio | ayer protocols. [0031] GPRS uses a
packet -swi tching technique to transfer both high-speed and | ow speed data
and signaling in an -20 efficient manner over GSM radi o networks. Packet
switching neans that GPRS radi o resources are used only when users are
actually sending or receiving data. Rather than dedicating a radio channel
to a nobile data user, e.g., MCD 30, for a fixed period of tinme, the
avai l abl e radi o channels can be concurrently shared between several users.
Therefore, GPRS is designed to support fromintermttent and bursty data

transfers (efficiab: BRONSLAOYvEL B8GASLENA Héﬁ%&ﬁ&ﬁg(ﬁ%é%%%l ﬁggcéﬁggnes

of data (e.g., FTP). Allocation of GPRS radio channels can | exi

from1l to 8yadio dnderd@ee 1diesl s, can; be al | Q&&tggl?e&hQHeugéggr 25%y

Division Multiple Access (TDVA) frame. Typically, tinmesfots are s

the aCt'VGaléﬁﬁfasblya%%d&@drg‘g%% aad downld pks are 'th%‘iatcﬁg 888%§E%§fa

Vari ous radi o chanrel codi schenes ar avalla ow a range

Slmat ﬁi 2'; transfief faker1 k03I addi i onal netyork nodes arg preyldgd
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 occasicnal transmission of
large volumes of data (e.g., FIP). Allocation of GPRS radio
channels can be flexible: from 1 to 8 radio interface
timeslots can be allocated per one Time Division Multiple
Access (TDMA) frame. Typically, timeslots are shared by the
active wusers, and uplinks and downlinks are allocated
separately. Various radio channel coding schemes are
available to allow a range of data bit transfer rates.

[0032] Two additional 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 1s 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

locaticn of a GPRS user such as the user of MCD 30. Further,
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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 and disposed at the sane hierarchical |evel as
a Mobile Switching Center (MSC) of the circuit-switched cellular network,
is operably coupled to base station 26 and keeps track of the |[|ocation of
a GPRS user such as the user of MCD 30. Further, -21 SGSN 134 is
responsi bl e for perform ng 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 ceupied 340:anecq g?@ﬁ%l@e§u§1?grgorm§§§Nsééﬁri%&afggckEggésggd

GPRS backbone network. [00 In order to access 't he packet ta service,

MCD 30 makegndiS rRf eReNCss kagwn 49 h@%h”ectg"%]ééc@yt@%éﬁr Abng "H‘aéaﬁéw%

known as a GPRS Attach. Thereafter, to sen recei ve packet data,

30 activat tpl oy E0IE S it .
acti vat egphe pagkats datq address tha 91 vl‘@%&ﬁj’ﬁ%ﬂ gt S‘"?%qﬁg@l\l}mé?ﬂ

renders MCD 30 "visible" in the corresponding

ext er nal da%%te@%%ﬁpr5§0E@E-EQ§QCR%@inIPLbﬁétgg£Q E§4}r%%%feﬁgeqoperably
coupled to one or more SGSNs, e.qg., SGSN 134, via an IP-based
GPRS backbone network.
[0033] In order to access the packet data service, MCD 20
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 1s transferred
transparently between MCD 30 and the external data networks
with a method known as encapsulation 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 method for
resolving contention among applicaticns operable on a mobile
communications device that require data connections to a

wireless network. The flowchart i1llustrates & rouline
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transparently between MCD 30 and the external data networks wth a nethod
known as encapsul ation and tunneling wherein data packets are equi pped
with GPRS-specific protocol information and transferred transparently

bet ween 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 flowhart describing a nethod for resolving contention anong
applications operable on a nobile comrunications 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

cal | ed when arrdnconnestad Q%&&Mé&%é%emefé@éﬁ%wéﬁ MED, i s epened
and requests a PDP context (block 152). Upon the request, it is determ ned

whet her the r MeRrs capable 1@fy copduct | 40g aﬂcaﬂ%%geea' aEPR ngalg;%&?tlﬁg

associated wth the unconnected data application eC|S|on 154

MED | s capaple ol 1c0ngheLig @t addl Ld,aflalg PRRy GonfeKl. 85506 edout Lt he

unconnect ed data appl |cat|on cont ext |shed

unconnect ed (galct.x 38Rt bﬂéﬂ%&&eﬁ MR and w&mgégsah@mwhe

MCD 1is 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 associated 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 uncennected data
application, then the contention manager performs an analysis
of the contention parameter associates with the connected
applications, the PDP contexts associated 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 (block 164). A PDP context
is then established between the MCD and the wireless network

for the unconnected data application (block 156) and the
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156) and the routine in conplete (end block 158). If at decision 154 the
MCD i s not capable of conducting an additional PDP context associated with
t he unconnected data application, then the contention rmanager perforns an
anal ysis of the contention paraneter associates with the connected
applications, the PDP contexts associated wth 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 released (block 162). The PDP context of the
sel ected connected application is released (block 164). A PDP context is

t hen eStabl&%@QQDQBLM@eQOﬁB§GNQD %ﬁﬁitﬁfoMkr§%%§S nef wor, %at @ égg%e in

unconnected data application (bIock 156) and the -23 routine in conplete

(end bl ock Jeé%)tam%m?&éh@ﬁt%‘%%?ys, riGerLai 1@%&5@”&@%@%%0% U 50

rel easing the PDP context of the selfected ap p I cat e user o the MCD

may be promh%dsetl@c%&ng%q%%t& %tcrl beg%’QP Bgnfcﬁét MéBOM'dg Bt ggﬁ eq-

[ 0035] While this disclos has i 'e” conmun evi ce

operating “%bh kﬁgﬁ@%@%%kﬁﬂgﬁ tﬁbPré%§¥§§F ﬁouié|$@t£giégged.

enbodi nent s, this escription is no
[0035] While this disclosure has described a mobkile

communications device operating within a network system with
reference to illustrative embodiments, this description is not
intended to be construed in a limiting sense. Various
modifications and combinations of the illustrative embodiments
as well 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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intended to be construed in a limting sense. Various nodifications and
conbi nations of the illustrative enbodinents as well as other enbodi nents,
will be apparent to persons skilled in the art upon reference to the
description. It is, therefore, intended that the appended cl ai n8 enconpass
any such nodifications or enbodi ments. -24 What is clained is: 1. A nethod
for resolving contention anong applications operable on a nobile

comuni cations device (30) that require data connections to a wreless
network (12), the nethod conprising: 5 conducting at |east two data
connections between the nobile conmunications device (30) and the wrel ess
network (12), each of the data connections associated with a connected
application op&yaling.phdie nobile comunications device (30); requesting
a data connection for an unconnected application operable on to the nobile

icati devi 30) ; ive.to th t f ticall
el eoting one of thE comnes B Mhnaps Eine e g R kBT Eeihect  on

associated with the sel ected connected, application; and )
on a mobile communications device 80) that require data connections to a

wireless network (12), the method comprising:

5 conducting at least two data connections between the mobile
communications device (30) and the wireless network {12), each of the data
connections associated with a connected application Oper.a_tting on the mobile
communications device (30);

requesting a data connection for an unconnected application operable on
10 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
15 establishing the data connection between the mobile communications

device (30) and the wireless network (12) for the unconnected application.

2. The method as recited in claim 1 wherein the step of conducting

at least two data connections between the mobile communications device (30)

20 and the wireless network (12) further comprises conducting the maximum
number of data connections allowed by the mobile communications device

(30).
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is establishing the data connection between the nobil e comunications
device (30) and the wireless network (12) for the unconnected application.
2. The nethod as recited in claiml wherein the step of conducting at

| east two data connections between the nobil e conmmuni cations device (30)

20 and the wireless network (12) Further conprises conducting the maxi num
nunber of' data connections all owed by the nobile communi cations device
(30). -25 3. The nmethod as recited in claim1l wherein the step of
conducting at l|least two data connections between the nobile comrunications
device (30) and the wireless network (12) further conprises conducting the
maxi rum 5 nunber of data connections all owed between the nobile

comuni cations device (30) and the wireless network (12). 4. The nmethod as
recited in claim1l wherein each of the applications further conprises an
application requirifpg consta onnectivit |ted in
claim| wherein theystep &§8§8ﬁﬁ??%8HP§¥§@|g@%ﬁﬁglﬁﬁﬁq Eﬁ mhw %cted
applications further conprlses conparing  an ap l'ication priorit

associ at ed wi t At EAY (WErHEL FUMeaiNIS ReAY PEhtdhetBoDIfe e IpmAKatpRS ‘%"é”l“éc@@éi

connected application. 15
and the wireless network (12) further comprises conducting the maximum

5 number of data connections allowed between the mobile communications

device (30) and the wircless network (12).

4. The method as recited in claim | wherein each of the applications

further comprises an application requiring constant connectivity.

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

determine the selected connected application.

6. The method as recited in claim 1 wherein the step of
automatically selecting one of the connected applications further comprises
comparing data traffic associated with the data connections of the connected
applications to determine the sclected connected application.

20
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6. The nethod as recited in claim| wherein the step of automatically

sel ecting one of the connected applications further conprises conparing
data traffic associated with the data connections of the connected
applications to determ ne the sel ected connected application. 20 -26 7. The
method as recited in claiml wherein the step of automatically selecting
one of the connected applications further conprises conparing a duration
of connection associated with the data connections of the connected
applications to determ ne the sel ected connected application. 5 8. A nobile
comuni cations device (30) conprising: a wireless transceiver (34) operable
to conduct at |least two data connections between the nobile conmunications

device (30) and a wrel 958 dSHPk (Hle 9RC 13% the,fatR, GRENE)! ans

associated with a connected at ing on the no

communi cati ons_devi ce proce ed .to W rel ess
transcei ver (3%} O‘Qﬂ‘ff%‘éﬁ %?ﬂ“é‘g Bf%&§é tca“ g Ei”r &UERRELt i on
for an unconnected application operable on the nmobi | e conmuni cat i ons
device (30), tewrIwagedEaone! ¢oRaceinraassedpisdoriitbhs datsernnaesnsafithe one of
t he connected applications and to establish 15 a data connecti on between
the nobil e communcced kppiscaten oate(c3M)incad stleeted connected application.

s

8. A mobile communications device (30) comprising:

a wireless transceive_{' (34) operable to conduct at least two data
connections between the mobile communications device (30) and a wireless
network (12), each of the data comnections associated with a connected

10 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 associated with one of the connected applications and to establish

15 a data connection between the mobile communications device (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.

20 9. The mobile communications device (30) as recited in claim 8

wherein the data connections between the mobile communications device (30)
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wi reless network (12) for the unconnected application; and a contention
manager (86) operable to automatically select the connected application to
be rel eased. 20 9. The nobil e comruni cations device (30) as recited in
claim8 wherein the data connections between the nobile comruni cations
device (30) -27 and the wireless network (12) further conprise a maxi num
nunber of data connections allowed by the nobile communi cations device
(30). 10. The nobile comruni cations device (30) as recited in claim8 5
wherein the data connections between the nobil e conmmuni cations device (30)
and the wirel ess network (12) further conprise a maxi mum nunber of data
connections all owed between the nobile communications device (30) and the

wreless network (12). 10 11. The i le communi cations device (30) as
recited in claffl %‘c %M{S{]‘éé? ﬁc‘é%ﬁfE (CBE)D ?‘H@lleépcpﬂr?fgg‘?i‘bﬁ?xfrﬂ'r”ﬁlh'é‘fm%%n%fr%@@s an
application requiring constant connectivity. 12. The npbil e conmmuni cations
devi ce (30) ascanagstiasy allgwe diyihgmobie gpanrinicativas devitePon manager (86)
is operable to analyze an application priority associated with each of the
connected applications to select the connected application to be rel eased.
13. The nobil e comuni cations device (30) as recited in claim8
10.  The mobile communications device (30) as recited in claim 8
5 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).

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

constant connectivity.

2. The mobile communications device (30) as recited in claim &
5 wherein the contention manager (86) is operable to analyze 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
20 wherein the contention manager (86) is operable to analyze data traffic
associated with the data connection of each of the connected applications to

select the connected application 1o be released.
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20 wherein the contention manager (86)
associated with the data connection of each of the connected applications
to select the connected application to be rel eased.
comuni cations device (30) as recited in claim8 wherein the contention
is operable to analyze a duration of the data connection
connect ed

manager (86)

associ ated with each of the connected application to select the
application to be released. 5 15. A conputer program product conprising:
and conputer instructions (86) stored in the storage
execut abl e by a processor (32) of a nobile conmunications
10 operable to conduct at |east two data connections with a

storage nedium (74);
medi um (74) and

devi ce (30)

wi rel ess network (1@), g@\%h oh.the data connection ssociated W t
o

connected applicati

af'®

appl i cati ons opbeghl heorpnienéiopbanager (&mismiperabi oes anidxdcce dpRoipnf:t

receiving a request for a data connection for an unconnected application
oper abl e on t héatarobideetionoamociatat wahsadeul de (B@ctcdupgimatipo ad bylesghect i ng

one of the connected applications;

connected application to be released,

15. A computer program product comprising:

a storage medium (74); and

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 connections with a wiretess 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.

-29.

is operable to analyze data traffic

-28 14. The nobile

h
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the conputer instructions (86) operable to resolve contention annng
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rel easing the data connection associated with the sel ected connected
application; and 20 establishing the data connection between the nobile
comuni cations device (30) and the wireless network (12) for the
unconnected application. -29 16. The conputer program product as recited in
claim 15 wherein the data connections between the nobile conmunications
device (30) and the wreless network (12) further conprise a maxi num
nunber of data connections allowed by the nobile comuni cations device
(30). 5 17. The conputer program product as recited in claim15 wherein the
dat a connections between the nobile comuni cations device (30) and the
wreless network (12) further conprise a maxi num nunber of data connections
al | oned between t he nobil e conmuni cations device (30) and the wireless 10
network ( 12). 18. lfne déWSORWULEPEepam Hededes redicdde clagg 1onvigrainghe s
wherein each of the applications further conprises an application
requi ri ng consdaintcongedimesthoivesn the nidileThenoonjpatiers pedge dddprodiube as
recited in claim15 wherein selecting one of the connected applications
further conprisasiccon@anting 2afurther 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

10 network (12).

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

connectivity.

19.  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.

-30-



application priority associated with the connected applications to
determ ne the selected connected application. 20 -30 20, The conputer
program product as recited in claim15 wherein selecting one of the
connected applications further conprises conparing data traffic associated
with the data connections of the connected applications to determne the
sel ected connected application. 5 21. The conputer program product as
recited in claim15 wherein selecting one of the connected applications
further conprises conparing a duration of connection associated with the
data connections of the connected applications to determ ne the sel ected
connected application. 10 -31

20.  The computer program product as recited in claim 15 wherein
selecting one 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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