111111111 159159* METHOD AND APPARATUS FOR PROVI SI ONI NG A COVMUNI CATI ONS
CLI ENT ON A HOST DEVI CE FI ELD OF THE APPLI CATI ON [ 0001] The present

application deals with a nethod a for provisioning a

communi cations client on a host dgm“ﬂiﬂlmmwmk particular, to a method and
apparatus in which a user can pro si.Qfl various service types for a device
W thout requiring a software downl oad"”'BACKGROUND [0002] In a host

wireless device, it is sonetines desirable to add a client onto the host
to performfunctlonal | t){)that t he host normally would not include. The host

i s typi cal | YETHOPANRARRARATYS FOR RRQY SIQNINGA GOMMYMICAHANS cat e over
a wireless network, wher eaSTHENT OM4a HOSY PEMIGEWoul d not be. Furt her,

certification could occur prior to the «client being added, especially in
the case that the client is integrated after-market onto the wreless

devi ce. [(maa} OFtTHESAPREICAFIONIesi rabl e that the cI i ent is abI eto

comruni cat | on .th at the host
app | oat | do0dH) he bisBert BboitGondRR Lt tod My aferas lor BRisloBe = Thi o
communi cath’mmlﬁBlCéﬂ@ﬁ&lﬁn}'om asPsldedeecand; inglarticalgr, to aigethod ané apracaius ion t he host

device fr afich ap&sleeean ;ﬁt@wéubrp@nbmw&qw&lfag o RS WifiduR BbgluifiRghS to the host
devi ce for_the cI | application and displaying or out putt| ng fromthe

client app°1° apidg oac[ 0004] In sonme cases it is also desirable to be able
to use device setti ngs fromthe host environnent in a client setting.
Exanpl es of this could include |locale information, tine zones, display

t hemes or backagrounds. The automati c propagation of a change in host

devi ce setQAqﬂ:’g%\B B be preferable in sone situations. [0005] In one

enmbodi mentjod02] irsa kdss wireless deaiob, et i eorhameaswsimm tb agdih %hérﬂ)oﬁto tHd 1Bl
Coput o 3 Bt et MR o8 e erddngt b RnGE R pRAME | T L
K$70062+ certlf' ed with its software and hardware to communicate over a wireless network,

whereas a client typically would not be. Further, certification could occur prior to the

client being added, especially in the case that the client is integrated after-market onto

the wireless device.

[0003] It is further desirable that the client is able to communicate with the native
applications on the host and that the host applications are able to communicate with
client applications. This communication preferably includes controlling a user interface
on the host device from a client application, including registering inputs to the host
device for the client application and displaying or outputting from the client application,

[0004] In some cases it Is also desirable to be able to use device settings from the host
environment in a client sefting. Examples of this could include locale information, time
zones, display themes or backgrounds. The automatic propagation of a change in host
device setting would be preferable in some situations.

[0005] in one embodiment it is also desirable to have symbol inputs to a client
correspond with symbol inputs to a host. It is further desirable that the input of symbols
be simplified.
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[0006] It is further desirable to be able to change the provisioning of a
client directly from a host device wthout having to | oad new software
onto the host device. In particular, it is desirable to be able to sel ect
a service type froma list of service types to suit a user wthout having
to change the device the user has, or w thout having to perform software
changes on the user's device SUMVARY [0007] The present apparatus and

nmet hod provide a divided architecture for integrating a client into a host

W rel ess t he r stemis.that the host

r ecogni zeg(ﬁéisﬁlﬂ%foaﬁ Fﬁtb lb‘éf’ "9‘?1%5 PEAVIFOgig © ?E’l‘ﬁ"i@@f’@rf@"due to the
fact that a htBt'dee:etvvtpwt(hewng foi lgaat neansoftivbreranto théhodd dbvidee Irt partiont, iitdsr For um
(CGR) ! PCieliitfie to%rabieftb Qéléét%%eﬁﬁ:%'tﬁ:‘éif%ﬂ% ﬁst%ﬁg— % JBY SEPR&p prior to

the client being inte Ssitates that the host
and tight I‘V*hPi“élﬁ"-"a%i %@aﬂq ha geviep the userbas. or withqyt hawtetp@@rwoﬂweos] The
present appandgdsys tlengter®tidvamk provide a virtual nachine that is started upon
start-up of the host device and is used to run client applications. The
virtual machine conmunicates through a client OS that would normally send
client application commands and functions to host dependent features, such
as har dwargym@aryware, firmwvare or conmuni cati ons networks. However, since
t he host dependent features are certified and controlled by the host
device, the operating systeminstead comruni cates w th abstraction |ayers.
The abst r 0047piThé prpeers aparatusiambretied provide b alvileti architeouratoniintegrating Wi t h host

appl i cati c%:i"alentiilkti) Qo th%idsg Bévi %r{eﬁ%&l iootﬂf 8&983:?&%&&9 % tﬂ&%@ h&?ﬂe ndent

features by util1zing ca I ce se such as

| ocal e, ti'RePOpigprEas 'BP gamigant ipantriga giyided athitepture due toftke f@é‘t*“@isr ng a
bi nary vardegioé §pe béttifvatornatibits (GbBal CertfiBitioh Fohir ASGR) BCR g ed to

automati c ViNe ettin |s change is
pr opagat e?ér%fcgtﬂinﬁ& W@f‘ﬂﬁ@ p?ﬂ pr{uggotﬁgglfenp @e"% ‘ai?ﬂia change in
devi ce setantatyehoshr This hedeasjtatasiieat the lgxsemhitrgatly-ilenita@plitahmsdb fte hobti ent i s

br ought t gehBR vhRii@agound. I n the other node the client settings can be
fixed at the client and changes at the host device are ignored. 2 [0010] A
client application accesses the user interface of a host device using a
host [0008] The present apparatus and method provide a virtual machine that is started upon

start-up of the host device and is used to run client applications. The virtual machine
communicates through a client OS that would normally send client application
commands and functions to host dependent features, such as hardware, software,
firmware or communicafions networks. However, since the host dependent features are
certified and controlled by the host device, the operating system instead communicates
with abstraction layers. The abstraction layers have a native interface for
communicating with host applications, allowing client applications to use the host
dependent features by utilizing host applications.

[0009] Device setting such as locale, time zone, display themes and backgrounds can
be set using a binary variable. In one mode, the client settings are adapted to
automatically adjust when host device settings are changed. This change is propagated
by eittier having a listener at the host to signal a change in device settings, or polling
when a graphical interface of a client is brought to the foreground. In the other mode the
client settings can be fixed at the client and changes at the host device are ignored.



native application, a platform abstraction |ayer and a host independent
engi ne communi cati ng between the user interface and a client application.
The host independent engine is platformindependent and relies on the

pl atform abstraction layer to translate and/or map function calls. The
host native application depends on the user interface and host device, and
Is used to control actions and updates to the user interface. [0011] One
exanpl e of an input for the host native application is the input of

synbol s. sten1for I nputtin nbols to a client where the host has
a native @%P@& apﬁ"ﬁﬁkﬂ"ﬂ‘% 4p&r etiare.of et deyieRpsing st by

navi gat i nglaa/etmhcahm sqiatoon astectivet zyee and atpa dwBperdymtizagise di spl ayed wi thin
a host gricg ﬁﬂﬁlcéth'% I:J%ﬂ%nftﬁérl}sgﬁﬁten e%dkaeéi@f??gpg\ﬁca e Th%%%ggard can be taken

advant age o to one Stro ent sy table is
created cdnﬂee?nﬁen'gerlgweﬂ%@am@tm@ymn angtiplies oap rdatgqrm@bssteachwdeyanher e the

i ndi ci a ofto aansiamaa’adf&mead«eydaa.amskwe h&tﬂ&%@p fc@fbnHebbndd oﬁxmersuch that
when a usg actlrﬁ a. ke

RS HEbT! Pt 210 Bt iobi §oline enL sl e e e accoml i shed

corresponding Sy
from sof t pigréacehat is already |oaded onto the device. By follow ng steps
froma client application on a host device provisioning of the client can

be change? %Bost device user is thereby enabled to upgrade or dovvngrade
client sel@f1dbOne examgle ofanigaus fos therhoat ’!Pé!’t’%laiéﬂ"f:%?ﬁ[‘ is theippatiof srebaly ks ent
appl i cat i arsystorafefipuitingrspmbelet dlisattaiaihdhobttias BhaWesyS8inig a dat a

conmmuni Ca‘irlpgf?iﬁggy tﬁfgfr&ﬁ' o%l(?sg&?&mw r?a%da sz a RSY b&Sar h%vehgﬁv,ll%%r\/\or K. the

comuni cat | ons 0 operate COnmuni caton
appar at us 28iaeR5¥ Fﬂi‘tﬁ-‘éﬁ d'ﬁ"a!ﬂﬂﬂ wihin Gé‘P@F asidend thfdwpt fudher base bﬂ@oafarthant

confi gur alkemarld][c%ﬁ bk @dva%ta@@@%dnéﬁﬁéy%b%fs% 8ne I&gﬁﬁik@gﬁticﬁerﬁ% t h

provi si on i nfo ovi sionin e ada o selec e
provi si onlkaﬁ’& P ﬁ'fes{eﬁ%f)?fgﬁmgq 6’% g’%"&%’?g‘)@ﬁ{ﬁ orid is %?”Be'&é: % function of
t he var i aindiciacafaf iegstroae keuboandfl@y iswtssaniated witteal symbobsuch tHat whén slaser st ore and
apply theagghiesh ﬁgy mﬁt’ié)!\’elyﬁéé?@'tﬁkgcdrégrﬂfn%ttb% éoﬂeﬂ;oﬂéﬁbg 1?‘?%0] he data

communi cations client; and a user erface 1 nt th said
provi sioning nodule to enable a user of the host comrunications device to
provi si on[aM2] Pravisioniagbithe aalitecsan belaceithplisRediRInESoWaRGRART hifddafF THE

DRAW NGSI loaded onto the device. By following steps from a client application on a host device
provisioning of the client can be changed. A host device user is thereby enabled to
upgrade or downgrade client service, i.e. to provision the data client.

[0013] The present application therefore provides an apparatus for provisioning a data
communications client on a host communications device, the host communications
device adapted to operate on a communications network, the apparatus comprising: a
first data store adapted to store variant configuration information; a second data store
adapted to store provisioning information; a provisioning module adapted to select the
provisioning information stored in said second data store as a function of the variant
configuration information stored in said first data store and apply the selected
provisioning information to provision the data communications client; and a user
interface interacting with said provisioning module to enable a user of the host
communications device to provision the data communications client.



[ 0014] The present apparatus and nethod will be better understood with
reference to the drawings in which: FIGJRE 1 is a schematic diagram of the
conponent s and datafl ow according to the present apparatus and nethod;
FIGURE 2 is a screen-capture of a host application show ng vari ous
applications that can be selected in the host environnent; FIGURE 3 is a
screen-capture of a client application started froma host environnent;
FIGURE 4 is a screen-capture of a client application started fromthe host
envi ronmne GURE 5 is a schematic diagram of the
conponent ?ﬁ'ﬁh%ﬁﬁﬂﬁﬁ&%‘%@%@%ﬁ Srface accordi ng to one aspect of
the present system and nethod; FIGURE 6 is a vi ew of a host synbol t abl e;

FI GURE 7 lmoalwhewregtnt\éaﬁérgta§f,hélauth R%twkbgy 46y .1388& wﬂﬁt@fﬁg GURE 8

shows a 9*6 a in a eher a ayout Wt ols mapped
to certai rif BFAWINGS in whigtRE o shows a 9*6 grid in a generally AZERTY
keyboar d Iayout wth synbol s mapped to certain letters; FIGJRE 10 shows a

9*6 grid ik oard |l a out pped to
certain Ietters EF%%@%m ‘gfx'gc%"a‘i"a&'ﬁ/ q#tﬁ@"%ﬁ ﬁ'ﬂga"tﬁ%st nobi | e
station; RfesenGRREratys and reetiddowehar t  showi ng a change in service type with
nor e functionality in the provisioning of a client; FIGURE 13 is a

fl owmchart ngrg a chan e in service type with | ess functionality in the
provi si oni S B1SFrERtt p&wao Epa'*&at%' showng ¥arioys appiisations thehe
conponent anibe selatted indhe bidst Etv@oltherdt; specifically show ng the conponents
for provisioning the client according to the present nethod and apparatus.
DETAI LED SCRI PTI ON OF THE DRAW NGS [ 0015] The 'present system and net hod
i s di rect JACHBES igpsriaecantyrn of 2 ellent eppligation startedsiigm a host environment;

FIGURE 4 is a screen-capture of a client application started from the host environment
in a host application;

FIGURE § is a schematic diagram of the components and dataflow for a user interface
according to one aspect of the present system and method;

FIGURE 6 is a view of a host symbol table;
FIGURE 7 is a view of various input options on a host device;

FIGURE 8 shows a 96 grid in a generally QWERTY keyboard iayout with symbols
mapped to certain letters;

FIGURE 9 shows a 96 grid in a generally AZERTY keyboard layout with symbols
mapped to certain letters;

FIGURE 10 shows a 9*6 grid in a generally QWERTZ keyboard layout with symbols
mapped to certain letters;

FIGURE 11 is a block diagram illustrating a host mobile station;



on a host device. One exanple of such an arrangenent would be a

dat a-enabl ed cellular tel ephone with a data device client running on top
of the host tel ephone environment. Qther exanples of clients running on
host environnents woul d, however, be known to those skilled the art and
the above is not neant to limt the scope of the present nmethod and

system The exanples below will use a host that is a cellular telephone

and a client that is a data device client nmerely for illustration purposes.
[0016] A i.ce W || uire certjflcatlon |or 0 being rel eased for
sal e and E@éhR%qé s g fidnhe 'ftrﬁ? 9 a ghange nservise t’f?& 1"?06%1 Btf?"PiﬁgH"d'EPe GSF- and

PCS-t ype aquoMisidriingedfiasientevi ew board (PCTRB) certifications. These
certifications are for the hardware and tightly-tied applications to this
har dwar e. Il8017] In grder to include a client that has communi cati ons
capabi | i t iFdSURFtIRGR fenehpm shaving ashengeyn sandea ypewith lessisnetiopaltiy imtheon of t he
client requovisksirg diadiel®thndr chitecture in which the phone and the
tightly-tied applications to the phone renmain unaltered. [0018] One exanple
of an architecture to acconplish this is illustrated in Figure 1. Figure 1
shows a ndtRYBEdAds ablsekdiagram obthd icompengntsrant datefavuefdFIGUREH sphcificaty udes

client aFﬁﬁbMﬁéllHe%ﬁgaﬁbrﬁéﬁf‘brﬂﬁm&ﬂnd B cfnt Scobldi rﬁgiﬂ ) ;H?%ynﬂﬁeﬂgd any [ 0019]

Client applicalions can be any application t esigned to run on a
virtual PREAEWE 22. In the exanple of Figure 1, these could include a
nmessages application 31 for view ng nmessages that have been received, a
contacts application 32, which presents an address book includi ng phone
nunbers, e mai | _addresses or. other contact information for individuals or

conpani es, PEAFRI BESGRIAHRN QFHHESBRABINGE hedul i ng  appoi ntment's and

managi ng tine, a browser application 34 for browsing the Internet or other

t K, f SVS -
mi 1 s o JERTREC Bobd 3R 3R rafals Wadler bp S RBUCER R R gkNbeen saved.
a searc hﬂﬂ@sma@@yicap Pne esanpie of B0ch on swangemefitovoull hear data-ehablediessage, a
| ock appl Ieemnar@aeph%ﬁe with b asts dolige ﬁ%xheﬁ'ﬁ;ﬁb @mg %%Sﬂast@étgmaﬁe mobi | e devi ce,

and a set-u aFr@ {‘C@hl on 39 to change the se uration for client

15. O her & ﬁfﬂ" ¢\ & exgmplge Phrlignts ginglag op hgst e"ﬁ&“f"eﬁ‘ﬁ wWorldeRawexBih| i cat i ons

20 and t hée&bowretolthasbailillapipt iatahd themabavesis RO méaatatlintitthd Scopb ofhe i Ng.

FUrther,  Qldaght ridthddtri 9GS G e Skdrifths petow i b §¥bst thaPid o fiufiost devi ce and

t hese
telephone and a client that is a data device client merely for illustration purposes.

[0016] A host device will require certification prior to being released for sale and use in a
given market. Examples of certification include GSF- and PCS-type certification review
board (PCTRB) certifications. These certifications are for the hardware and tightly-tied
applications to this hardware. -

[0017] In order to include a client that has communications capabilities without having to
certify the client, the integration of the client requires a divided architecture in which the
phone and the tightly-tied applications to the phone remain unaltered.

[0018] One example of an architecture to accomplish this is illustrated in Figure 1.
Figure 1 shows a method and system for a divided architecture 10 which includes client
applications 20 running on top of a virtual machine 22.



other clients could have applications 29 which could be invoked from
application 30. [0020] Virtual machine 22 is preferably started at

power -up of the host device and stays running no matter what. In one
preferred enbodi nent, the virtual machine is a JAVA virtual machine and
client applications 20 are JAVA applications. [0021] Al client
applications 20 use virtual nmachine 22 to invoke instances of objects
created by client applications 20. [0022] A feature call such as a hardware

call on sy O fromclient applications 20  woul d nornmally go through
client OS @h?@é"f* trﬁpp&%% %rf@l’?fgé'gy BPRYERHIRR thabis dpsianRditp (0o  WVE nt er act i ng
Wi th har dwairening-22.dw the example loéFigaset, theas colld imcudeapmbbzgbs appticationate bui | t
onto a hosfyr delihg fe ep&g% bb&Ere §§ég%§¢t%§m%$%ﬁcag‘%ﬁ%rﬁgchcert i fication

for its host dependent atures suc . tware and firmare,
it is pref@Psanteanadress back inelvding phope avmbars.eymell addreshes drethen centadtii r ect | y,
client OS ifbrmatdoatadhdivitvalsioraohpsies, adéidapadpliciion 8 R sdfeduligst abstraction

| 26 | f .client | 0 t. t l1s th h
W hative | PSRN 8 RedepRiurie, £ opaBreplShar it muto BB Hietdr ons 40" n
order to uebertiabvono Stconppaniessags aprication 36 to ¢ompobmBiesahges foe SMB@PE3] Because
host appl i gai, b%ﬁ%-h@%%@s é;fbﬁcefti%ﬁ‘lhb'E@ﬁeﬁﬁ\ﬁ%ﬁﬁe%%ha%ﬁ%ﬁgsaggé er than

client appllcctlons |re|ctB$/ ut|_|2|ngmt Feat ures, Ove architecture
D\ et 2 i et et et b ot ot ot T o
use e r SO (1] agpt icafint 391ty - S
enabl es t hg, ﬁéé f ket & q drQiid h b q Vi %ad‘kf:bg ert l(itgat I on,

i ncl udi ng arél1 aft_er?tn'%r%e?@g%fél tfl olrll r{ﬂgs't ﬁ@ h%ogﬁcagg'\% ce.ou{d[ag"t?z%]s the exanpl e
of a cli erf@rtR)sliant apnlisations2and the abaygisterl genligetions atecnotmieantdobé a  t el ephone
cal | when :tnlnmg_nm&n@lemh@r_ebliérajs Besﬁdéls'cﬁérﬁﬁ?] bolICade Pﬁthe:Nb%mdv%%etah@th'atQétth

envi ronne . i nvgl ves | 0 | lons . tq create the

t el ephone né:t%%r l'lhesn\;&?éqrrﬂ@ 'ﬁf% Ega'ﬁ%tﬂ"s gﬁ ﬁ’P’ %E ﬁ?‘ﬁéﬂ%?'ﬁ@@g %ﬂqpﬂ“@ﬂ"m dwar e,

firmvare and software to connect through the wireless system However,
when i n a 18hac VirAPRbéiRl 2208 gm A ' the

I nvoki ng o"fg au?host applicati 8%%"?16@% er tg)oﬁk@m{ﬁ]hgq%ﬁg%g{cggw .gtg?sA client
appl i cat i JHRURAAYMERer hat, Ja pee refsred empodipentaibe visualmaching dsa VA hat

i ncl udes virahmachimbadlidra mpplicdiions 20 ateSIAVA dpphdatioRy W sh to sel ect a phone
nunber fromthe address book and have the w rel ess device phone that

person. In_order to acconplish
[0021] All client applications 20 use virtual machine 22 to invoke instances of objects

created by client applications 20.

[0022] A feature call such as a hardware call on system 10 from client applications 20
would normaily go through client OS 24. Client OS 24 includes a number of primitives
for interacting with hardware. However, in the case that client applications 20 are built
onto a host device and because the host device has acquired certification for its host
dependent features such as hardware, software and firmware, it is preferable that
instead of interacting with the features directly, client OS 24 interacts with a host
abstraction layer 26. Host abstraction layer 26 converts calls from client applications 20
to host calls through a native interface 28. Native interface 28 invokes host applications
40 in order to use the host dependent features on the host device.

[0023] Because host appiications invoke the features of the host device rather than
client applications directly utilizing the features, the above architecture provides that



this, a user may sel ect the phone nunber and sel ect an option to phone that
phone nunber. In this case, contact application 32 indicates through
virtual nmachine 22 to OS 24 that it needs to nmake a phone call. Instead of
usi ng the host dependent featrue directly fromOS 24, a notification is
sent to host abstraction |ayer 26 which, through native interface 28

I nvokes the correct host application 40 to make the phone call. In the
exanple of Figure 1, this mould be phone application 42. Phone application
42 then d t he user ocee%f as if the phone cal

{S
was start %l%*r"t a(S’Prf %f?rg;% caﬁblﬁ‘l ‘?"caa CISB?PVQ'@WT%B%%TS%P eplrgs,of the fogh ¢
appl i cat i otevize withelt dagigrie reccertiiyr Thiaenatpids tha clienhistteaddaf toploiisng  t he phone

nuTher) -t 0udiif aforSAAbatdR SABGT Hof oMot Al nBI AoBosage servi ce to

contact the indi ese cases erent host
application 40 is invoked, but this is done simlarly through the host

?Est raﬁt | ?noniqme e&&nﬂ@dfﬂ&ﬁdnié@dslél\%eﬁ ﬁﬁﬁ@thaﬁbodennclddés tt@?ﬂ&ﬂﬁg%fiéf Fit gur 64615
ese hos e appl i cation
[0026] An tgﬁplgarnﬁ;c%? Ve eQ%lnoslt i '3a§fea]’)"€aﬁttéi%°g'8p? C@PP %"‘S?,Sbm d be an e-nail
message t hR{VironmaE thirsimply pmims usingthest agplidationsito prefatartheatempbtbre calln nmessages

appl i cati %&éthewﬁ&awmtaﬁpbée%mre@hé’r&w&etﬁrﬁwﬁr VéhdBoitd é& app @L;?POLOM

contact t e ssa one-re at e

short - nesgg'é)ﬁgl%@?wrt?gbs(gﬁgj" ;Lffmer'%faw %"%&"e"téi’p'ﬁﬁtﬂnl 20n4bgi8io¥Pessage servi ce

(MVB) appl architectore rdguines tretiawokiag ofid hdsi apﬁuearonap@ueraatnawme héfb callni s is done
B

through theefeht @ﬂbﬂca@: go‘]‘.hcf Qeérhéaddn%gbo@g ot acg&fg& caﬁlé/neé tﬁgt :WJ’ee t he

request is convert I've I'n ost appflcatlon 40.
[0027] As RSHE® Bkherefer individkals.afusemay withipiselest mtoae h@ranﬁrpm tbel between the

appl i cat i caulre28 bodkehdmagd th@pﬂbh@@ddv@a%&%théﬂmﬁsﬁﬁ ﬁ%f}‘&%ﬂt@a@eﬁﬁl\éﬁ‘sh the phone
i nc IL.n

nop 1 cat | anie 0o EitRY syt eleinots RumSHR B 4l S0 apfopi R Bbere Pl 8hB00 28] 1t i s
further dewimbablia thlmaseapootactsanphmm 82 indicatas theough eirtaalimachine @2fa 081 a host
applicati cm th&l it rBS&ﬁb%Hk@ al p‘ﬁou’i@c‘!&ll ”?:Qf‘ea& @F Edur&ﬁﬁ@ hést dgbé?l%ﬁl féatiRgOVS a screen

capture a,,hos g&ﬁ %{I on. host appl icati on a series of
client ap 'rPEEY 708}19 ?fl“‘?f' ?F‘"B%'s s&E‘ttP\V‘aﬁté’HSt'aﬁEO'U@éﬂﬂ 2ﬁéﬂ"@f"rﬂ"°&6‘h vat ed can
mean to botlivesintarfaces280hvoked tha porract Rdst appligétion 40 t®make the phone call. in the

example of Figure 1, this would be phone application 42. Phone application 42 then

starts the phone call and the user proceeds as if the phone call was started from client
application 20.

[0025] Similarly, client application 20 could give a user the option (instead of phoning

the phone number) to use a short-message service or a muiti-media message service to
contact the individual. in each of these cases, a different host application 40 is invoked,
but this is done similarly through the host abstraction layer 26 and native interface 28. In

the example of Figure 1, these host applications include SMS application 44 or MMS
application 486.

[0026] An alternative example of a client application 20 could be an e-mail message that
includes a phone number within it, for example, in messages application 31. Messages
application 31 could give a user the option to contact the phone number with the
message. A phone-related application 42, short-message service (SMS) application 44,
or muiti-media message service (MMS) application 46 is started within host applications



bring an already started client application 20 to the foreground. In order
to activate a client application 20, the user scrolls to the client
application that s/he desires and selects the client application.
Reference is nmade again to Figure 1. Wen an application is selected in
the host environnment, a client application selection application 48 uses a
set of application progranm ng interfaces (APIs) by which the host
operating systemcan request a client application 20 to activate. [0029]

dient appig, oiidi@ BCH%QI‘II%G% atﬂ@ cf?aqpb‘s%tté g'{é HOG d‘ﬁ%ﬁ‘gﬁhl 3 a&ér%twr%gft%%am lon |ayer

50 to activate an a tron wt I ent
appl i cat i JRIYEE! 'é&?"‘f?ﬁed witha patie F’E?Tfa%zﬁiﬂflaémﬁt ﬁnﬂl*f@ti@‘bﬁp .that is translated
in client abstraction |ayer 50. Client abstraction |ayer 50 then uses

bt 1 act ] daor e s R R Sl eGlioC i B ol belfeg Meppairsdl | ho

client Cﬁnﬁzt\oéi\ﬁ@nhcatlwdﬂvﬂrrthela*anmabqve. th@ phdneciombesaid bewippliEddat ed

cli ent apioseapiaiion o eudAg RS Bl L forms a
"reverse nat ?41 , elutiﬁgg thragﬁlgh ﬁ%sy@&%ﬁ&%ﬂé%ﬁw a | ent connect
52 to mamﬁ?ﬂ e native representation of sone client Obj ect which

causes the selected client applicat | on 20 to become active. [0031] Cient

connect 5 { ations. This
enabl es, 2[86’&2 itt?@fuﬁﬁ%e%mb]er}ﬁ %OCE' g%ﬁﬁcﬁk% &g"}ﬁge% ff@ﬁhﬁq. c protocol
that was rﬂ?P'ca&!‘Pﬂngq rf%ﬂf?ryn@uﬁpw made nFiguke 2 Jdgurg@shows a ebreemeapbsdinect 52

i nvol ves a:fﬁmeﬁt@@glucaﬁéracsthem@st appichisrmsidy %rﬁ@%ﬁ@ght%phe%ﬂ&sttﬂﬁrcﬁwe' ncrease

and i rove tionalit bove is a

cli en{Tp cal eﬂ‘@téaear}{psp se%ﬁ?re'8h3%§3t¥q ﬁi‘s’k‘?a@.ﬁt8(9°ﬁrft?’{i%‘q8§w&£9?tﬂ8%§€ﬁrrt8 Fi gure 3,
or a cli erhrmeawaird!adaptartettdbntﬂvphmtlm 2usttha foraproumdt Ireordemte edivaeapt ure Fi gure
4. Reques'[cﬁeﬁt(ébplféaﬁdn' e YBHH s ioqra'e E|%np§)pﬁﬁt]|bl\( ﬁ%@ghéﬁgsir(e\?gt\(oer ted into

function ca{ hrough native_interface makes calls on
client Ftéél?el ‘B'ﬁgt apglication. Refargnae; it Mmepe Againty Rigwretth Wher &ught i nto t he
di spl ay fcapalg:aﬂmmdseleétﬂd)ﬁ?.r}e fdspervirodnére D4 SRANAPliCEbe Seledtion Rfiicathi on 33 and

Fi gure 4 r h LSpl a

ppl i cat | GBS Rt B EAER BroobBRhHl Buftlack e BF b e PGB 4 creen
bar or ot H"ﬁte’ﬂé’ﬁkéﬂquéﬂatd\@"@@i?"é@*l?"(?&ﬁ@aﬂya@oul d be used to indicate that
the client is in the host envi ronrrent [0034] Alternatively, client

appl i cat | ?&JZ%? b?té:ntt Iagpr)]icgt%?llslelc atfon applzcatron XB t?s%m In(% %tbsetragtlignelgéer %O to
activate an application within client applications 20. Client application selection
application 48 calis a function that is translated in client abstraction layer 50. Client
abstraction layer 50 then uses virtual machine 22 to activate a client application 20.

[0030] Client abstraction layer 50 in alternative embodiments can either inject the client
08 24 svent into virtual machine 22 which causes the selected client appiication 20 to
become active or, alternatively, performs a “reverse native call", either through client OS
24 or via client connect 52 to manipulate the native representation of some client object
which causes the selected client application 20 to become active.

[0031] Client connect 52 can be used for network features for client applications. This
enables, for example, client 15 to communicate using a specific protocol that was not
eriginally supported on the host device. Client connect 52 involves a protocol stack to
perform this messaging, and thereby increase and improve client functionality.



with virtual machine 22 in order to activate a client application 20. This
may occur, for exanple, in the case where client application selection
application 48 knows the code or a hook to start client application 20.

[ 0035] Once virtual nmachine 22 receives a nessage to activate an
application, either fromthe client application selection application 48
directly or through client abstraction |ayer 50, a client application is
activated and needs to assune control of the host user interface. In order
to do this, client application 20 nakes a call back to client application
sel ection application 48 indicating that client application 20 needs the
user | nt eriP832].An eZhinplatof thp pboveds aaliers edlecdar appliegtiph ias HiusteateddiB tHehen uses host

code 0 1 adoubuytd Highte £k %Fhf‘@-{tﬁﬁ%ﬁ;fﬁ?%gﬁiagﬂlﬁgt?alt?ﬂﬁtt%&%eﬂl I ent

application 2 I en _ n “selection application 48
adapt s al | capture Rlgurfod t Reqypsts fraslient applisatiopto peactivpied afe whverteditda  over
control offuhdtion daiRithrolfratatiaciterfabd 28)whRRTh kiR thakas eQlsmldiet application 48

i NRA di t .of host t | i,.cat 60 I bed i
mor o et ai FPUEENH 25 05K PO By o8 e bipgfoR IR AL R e ar 1, ot her
enbodi ments could by certified. [0036] If the host requires control of the
user i nterfodsn A 3 rédrbRils ctlaﬁlnga?f B%dg%rpél%t ey Q4r8;5rla§d?ﬁs drcation

sel ectionoc%gpl | c@t}&gn 48 of . [.00g I's Turther desirabl e when using
a host and®®R4§ ¢ iy of messapes Apelicatian 31 g wij be appieeiated by saeiskiligdcer t ai n
Si t uat i onsin tHaearl, a@creer barig stheombiker dicthel 6@ edrocaptute sRild bawgked td inditate 9 zone
settings QF\atttE@H%nﬁﬁrntti'\Qgés’t N eler-TH-TCLS descri bed herein, includes various

e

settings such as t anguage of the interface, for exanple, English or
French or Spanish. It could also include the keyboard configuration, e.g.,

bQAEETY’ Azlﬁﬁwd : ,Alt@ﬁﬁﬂéog, ar@ntlday@aﬁ&at séréua?@a@tn&dﬁbﬁgg nf'a?'éblﬂmﬁgibété dilgé&wer ni and
ackground .j mages. . In setu i cation,. eferred in Figure 1, a
user gcan c‘ﬁk‘o‘g’g"agg'?m@%@a{" ﬁ{5’8&°%°ﬁ%€’?£§F‘f98§%°pﬁ$f’é'°ﬁ§@r h?'?)"\%@“f‘r'&g?rgset tings
for the deaxaoglesivithe ¢age woereclignt epplicelian selpstionpplicatien 4kkidwedhd cndebe art wil |

appr eci at%h&k%gtggm;a%mgﬁoﬁ%_ti ng could be used for theme, |ocale and
time zone, or these could be all included in one node setting. [0039] If

the node is set to the host settings, the device settings for the client
are syncHoes8] Onde virtidl nideRing @38 téceivee s nesape td adligste afRippiatdngeithet N t he
e i T
layer 50, a client application is activated and needs to assume control of the host user
interface. In order to do this, client application 20 makes a call back to client application
selection application 48 indicating that client application 20 needs the user interface.
Client application selection application 48 then uses host code to take over the Uland
thus becomes a portal between client application 20 and the host. Client application
selection application 48 adapts all of the host inputs to events for the client and takes
over control of the user interface. Client application selection application 48 is an
uncertified embodiment of a host native application 60 described in more detail below.

As will be appreciated by one skilled in the art, other embodiments could by certified.

[0036] if the host requires control of the user interface back, client 15 is notified through
client application selection application 48 of this.

[0037] Itis further desirable when using a host and a client that the device settings be
synchronized in certain situations. Device settings could include locale settings, time



For exanple, if a user changes the | anguage from French to English in a
host application 40, this is propagated to client 15 and client
applications 20 will use English. [0040] In the case where the client
display is set to mmc the host display, propagation of changes in the
host display is acconplished by having a |listener application nonitoring
the host device settings. Upon a change in the host device settings, the
host listener will notify setup application 39 that a change has been made

to the hos s and th n be. reflected in the

client dev%oé'ggéigﬁ% °r§het"§ ﬁ%ﬂ y %’rfﬁ @ggherBPo'B%%‘TslV8H°'f§fseﬁ‘"%ange in

t he devi ces@é@ﬁﬁhﬁ@wéﬂﬁd the]mte\n‘dee pfmlekarnge EnglishyortFireneh ar §paayiehi ¢tal user

interface éduralidiRciGdd RakeybBMAToMERFation 8., BRERTIAZERE) Ass ’F?BHPa“ ng the
ére

host devic s with the ¢lient device settings an

detern1n|ngvégkg 3 ngRetings cpud folppRpttemsang b @H@ﬁﬂ@gﬁﬁgeﬁeen nade t he

cIient device settings are updated. [0042] Thus if the node is '"automatic'
"host s ' [ eyice settin e push d to t he

ol i ont. of (Re9 peryr AEAIRn o8 bl RFigy IS Y, onr S oRe o

[0043] |f,hetaiows hauger tp Hee hastsetiings Sarttha devicesattings or@ustbmmewngs s‘Et ti ngs

t he user c@m skjlé@in@he érhﬁlli@ﬁyﬂeﬁlﬁtesﬁmﬂbﬂéﬁﬁmbdb detfig eblig Bb u?ébdfo hél?l Bt

appl i cati e t hese 10 | nstead host device
sgf tings. QP%I%AJtm% eone’sori%e[se 'ﬁdggﬁimlugﬁl{‘ PRgGode E‘i’ﬁ%‘?ﬂges to the host's

device settings will be ignored by client appli catlons 20. [0044] Ref er ence

i s now maqpossq IﬁthﬁB@‘eé el 18 1R it sééﬂ][ g%@&&ﬁ fir H\%%!!erﬁ Faa host

device, cl] er]'}ﬁgﬂﬁpeﬁ tﬁﬁ@' ons 20 nee rovi ser ce 90. On a
host devi c®"C ¢ Rastsdevice ssRings. C@é@ﬁ%db‘l"ieagﬂé dedige seitinggey boar d,
roljl er wheaé propagatéd tottie glient dnd e clipAtd, dedm@aéhmysaﬂi h%}[ref&%vélgﬁéﬁaﬁgbdjfw ce,

and a scr or i cations
20, and t R Pl &fa B inaR ety Robdbas 1B Frofts 1 Piish Blafoshaamipadbh 1 ons
need to befldinigis Bipaapatat tﬁlﬁhefédﬁé%dlehfrﬁmh@@onaw\ultusmﬁhghslh this, three
conmponents are provided wthin the 110 archltecture of the present system

These are st-native tjon atform abstraction | ayer
(PAL) 80, é’??" ‘h%g?se W%&%@’Eﬁ!ﬂ%ﬁf"se’ﬁb ﬁé‘ HP'E)C “?‘t)h"sf giglay. prapegation; s
pl at form |Qﬂdbq5tgmlvertlne hastgispienis acQinmpiishddAly ha@ng o listener pplizatidnost

monitoring the host device settings. Upon a change in the host device settings, the host

listener will notify setup application 39 that a change has been made to the host device
settings and this change will be reflected in the client device settings.

[0041] Alternatively, propagation of a change in the device settings could include poliing
every time a graphical user interface from the client takes over. This polling involves
comparing the host device settings with the client device settings and thereby
determining if a change has been made. If a change has been made, the client device
settings are updated.

[0042] Thus if the mode is “automatic’ or *host settings’, changes in the host device
settings are pushed to the client, either through a listener or by polling, as described

above.

[0043] If, conversely, the mode is set to ‘manual’ or ‘client settings’, the user can update
the device settings in the client and client applications wilt use these display setting
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abstraction |ayer (HAL) 26 and the client abstraction |ayer (CAL) 50,
transl ation between the client and the particular host is perforned in it.
In a preferred enbodi nent PAL 80 is a C function interface. [0046] H E 70
i ncl udes both virtual machine 22 and client OS 24. These are used to
activate, start, or call instances of objects in client applications 20
when client 15 is object oriented, or call functions in client 15 when it
is not. [0047] HNA 60 resides beyond PAL 80, and thus can adapt user
interface 90 tp conform and adapt to a particular host on behalf of client
appl i cat i dAge afg"ftwsh‘é)e"tcﬁﬁe?‘ﬁ% If \hamoearsaet 19i ¢ieatseiings’ gihargeg &p®Adi ng on

t he desi grhosf's dévicelsettingsaaip) be pnbied by ichient agdlicatiebsi2® and the user interface
requi renents of the host operating system For exanple, it is envisaged
that in alternate enbodi nents, a keyboard and display user interface are
required, 189441 Reisrenceiis/agwmade tadigure By Iniorerde intarast with @-usen of aihaster f ace can

be provi deﬁv;cbl‘%ent@@plicﬁtudrﬁ&ﬂ@@éd Rl Rovid a GdePidrage d61€0A Eﬁﬂﬁ‘&t&h&‘e nFC estsar y '[28
recei ve input and en a use ent application

to the foré&gradia® 'ﬁ?\reé"p”k‘g?)‘bcféﬁrswhoqssaﬁfeéﬂ’/ade [ﬁ?yga?rprerﬁl'er (i’ﬁ?' sgilstrPvol ve
creati ng vpynhepsd, d-pad erartiser oavigatiap dedse, and alg@éan, afusermyust badble taingutvoi ce- onl y
host enmbodicigialter ct.ltgl‘lt%gﬂﬁ%tldrﬁ\é@l A (RO RS of Bﬁ(ﬂ?gbﬂdl afénfa:ﬂ: lichfbfsSo3y Nt hesi s.

It [0048] For .input respon user ‘actions to

H E 70 t hrapgetionsesd fo,badisplaved 8Btth%??’qe§y&°’% to P?ﬂ?ﬂtﬂbswisc@ﬁ-el ncl ude button
presses, keypbnaiears paivided withih BRI archifdclufy oMRESesdRR B8NS, THEE BlelaSt i p

not i ons, ttBQP&tl%lgprﬁf&;tfoﬂ {("ﬁN A)deooﬁﬁg&?ﬁ-? éq%{}g dtior\{[%\e;ere(ﬁ 8ggmmn 41? 8 §ccel er onet er

notions or oth NOWN in the art.
These |npd'ﬂ‘?Pa'P@"t?Wl(b!@JOand/ or mapped as received fromthe host
operating systemand fed through the input function of the platform

b i 0. [.0049], F 94, H i
ot o f IOMEEHE 7682 piasan sbsnae ol panett, SiHGnPAk PRRINAIRINe B8t on 20 i s
not in thebsiacton byerdHAD) REsmd dhpddiestsabstistiohayer{CAL 5D, aaciaNenmbdatyeérs used by
HNA 60 to tﬁ@éli&h?énﬁ b ﬁﬁ(ﬂ&i{}%@@ég@rﬁé&ﬁﬁr Caoagferraseﬁasaadﬁe&fpmhhse

application a“ spl ay area ore when~ recei ving an
update fr W"te‘ff'?f'@n the application display area nust be updated as
welt as the frane buffer so that the display on the host device reflects

the scr eertodﬂ%i‘ﬁ?évo includes baoth virtual machine 22 and client OS 24. These are used to

activate, start, or call instances of objects in client applications 20 when client 15 is
object oriented, or call functions in client 15 when it is not.

[0047] HNA 60 resides beyond PAL 80, and thus can adapt user interface 90 to conform
and adapt to a particular host on behalf of client applications 20. HNA 60 can take
radically different forms depending on the design of the host application infrastructure
and the user interface requirements of the host operating system. For example, it is
envisaged that in alternate embodiments, a keyboard and display user interface are
required, or alternatively a radically different voice-only interface can be provided. HNA
60 is responsible for creating the framework necessary to recsive input and update
output when a user brings a client application 20 to the foreground. In a
keyboard/display embodiment, this may involve creating windows, buttons or graphics
widgets of any kind. In a voice-only host embodiment, this may involve speech
recognition and voice synthesis.

11



I medi atel y. Whenever HNA 60 transitions into the foreground, it nust
update the application display area with the conplete contents of the
frame buffer. [0050] O her output 94 types envisaged include audio tones,
voi ce, and signals to actuate host-specific features, such as an offset
motor or led for discrete notification or indication. [0051] In a
preferred enbodi nent, HNA 60 uses a framework that updates the user by
sinply di splaying a graphic inmge provided by PAL 80, and processes user
actions by tin hem,tq .be sent down as events to PAL 80. This greatly
reduces th@ogbg%f @Q%tgi? ﬁg]f‘ @I\WBB‘?P”P%E&O@?H%{%P%H?WQS BIHEIRIPYSP of the
client to petiem abeisictiorelayerd@d. InpBOI2 barRadiadechiution presseaykaysttkes, @tylisgur es 6- 10
which ill il ctions and
provi des. arbagrSIPWARFRElb, KRR fdibns, AL B G R RE 1881l The
semant i cs SAMBAWsAcPEoHeteR Hptionsiqothey inpits that Ww‘%ggkmﬂft@ﬁosglﬂﬁiﬂdi c i nput
on a part }iﬁlﬂhe&rrt. Hrebe inputs hmﬁhiateﬁl?e%ﬁnﬁppeﬂi][ae rece)8d _ﬁam:mdavsl a particul ar
semantic ) t hat, the user.s traditional i_cation on
the nost voerutd B el Bl b AButFelio o PRy et dBRs e he nost
12 [0054] Operationally, host graphical user interface elenent 100 offers a

9 X 6 s b j x4 grid in
y moypbag) traPb@pdt @42HNA 80 ma%tc%ga gﬁr@n%n hﬁdagsé\fﬁﬂn ﬁiE]?fbﬁt]gnsgurﬁe 9

order to s.elle(i;t a]_[.syrrbq’|. Sipce’ . . er of rows o ridis smaller
than that BfUYRWhessient appiication A9 s ot gy the fareqrpund. Thesq ynsiajea gusst bg 0055
Ref erri ng stwed aad megoryds Fsedtbly $INASEY to mehiain &icprblatecfranitybuffanddpy of 1 nput
devices aoRpar L R laB5i - i 1 -di rectional
D pad 106, rp Qg%?ﬁi%ﬁﬁ?ﬁgé%ﬁ@d}?ﬁé%%g&?:%&4}% 'E’gﬁ%‘é}ée%d provi ded in
two por ti JREEMIRY 3yRdaledtATHIET G Ben tharppplicatien difllassaren myitbelupgatediasl porti on
110 tR_. I\/lbstweias‘saﬂid fyamd Meh@@haﬂﬂ@ﬂiélb%%xz the hoénaehgé ieﬂec{tér.] fAB u&re%n%ﬁahgé
particul ar; r sor. ve n,the gri y
nani pul at i"r?g% ﬁ@egl)gg)dﬁ%%\'érg%E@%?"SQ'OB%'NOR&%E’E‘?Qr%‘&"ﬁﬂbf".““["@@@%}hel nthis
par t i cul arapelicatipn displanresdditipthe somplete dohtents efitietfiace baffersynbol i ¢ i nput on
the host while adapting actions a client application user is likely to
desire for @/Ogg)?l I c 1nput egi ven the data-centric features of client
appl i cati df ther geiBYY 94phmes anvisgaed digluds apdig tpnes.groicg AW #ianais & | y, cli ent
gr aphi cal ashete Host-spetific teattiredyeindh as an offset motor or led for discrete notification or

indication.

[0051] In a preferred embodiment, HNA 60 uses a framewaork that updates the user by
simply displaying a graphic image provided by PAL 80, and processes user actions by
adapting them to be sent down as events to PAL 80. This greatly reduces the complexity
of HNA 60 thus enhancing the portability of the client to other host devices.

[0052] Reference is now made to Figures 6-10 which illustrate a specific example of
how HNA 60 adapts user actions and provides a user interface on behalf of client
applications adapted to the semantics of a particular host.

[0053] First, a system for symbalic input on a particular host is shown in Figure 6. The
system employs a particular semantic for symbolic input that the users of traditional
application on the host will expect to be valid on all applications utilized on the host.
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114 offers a slightly different 9 x 6 synbol table on two pages, wherein
synbols can still be selected by operation of d-pad 106, thus preserving

t he host synbolic input semantics. Cursor 116 is now noved however on a 9 x
3 gridinstead of a 9 x 6 grid. This grid height is preferable in order to
be able to map one row of each of the letter rows of the keyboard of
Figure 7 to one of the synbol rows of the grid. The width of the gridis
mai nt ai ned the sanme as in the host graphical user elenent 114 to allow a

tradition li.cation user to. gu ckly |ear he |.ayout of the synbol
tabi e i 100548 BoofBodst Hob CtenhiSl yoe it eibmp i 10 ol ol o €8sl
cont enpor dakietesa yses. (psenr 102 isenqysdalong & Re 4 glidpmorde(e seleet aswimbelt Singe a synbol .

[0058] Thugg n@nibksof rows ofihaihied s%llﬂitﬁeﬁﬁhé%fEH&%I@.%@SH&JO%@@M@QJ s using
one keystroke instead of having to resort to using the d-pad 106-D, while

still accéBt"A§?9%put using d- pad 106-D. [0059] Note that the embodi ments
of Figures 8-10 deliberately do not use the right- nost key of the top row

f t . \ | . ; 5
Che Koy mafss) KRR fow b Fliurs £ b Gk ARG niiniplas STRABLERR IncBlap kOl = B |
13 t opiros oneRREticuiar host inqiycing askexprttQ4,  dylrectiona DoprsldPehecisr swidee ai ns 10
Eeys : T_hiijB?ﬁs wa@m ctawEmt _ Y&bﬂN)é)ﬁrdt;@mlﬁﬂda\lh ﬁlﬁ)t .ﬂf_ﬁma,taal_a@ﬁe,%gslrtdtﬁb?@nﬁ houl d not

e consi a | 1 On. ess S, envil saqge a ne
t echniq uegﬁﬁ gﬁ%? “ﬁ@ﬁ‘& a'f&ﬂ"@"@iw;ﬂ%ﬁzf@ab'y '&h%{‘?‘?é PORRATIGR foF WT%{I}Sut s and
grid si zednphomthigrarticolt hdsb esiquireothat ducsoe 1@ besikpveld anrthe griddbyamanjpubatiog t hus

those adaps-gid fobto 368t paRickaf fnibof Ne scope of this application. [0060] In
al ternate enbodi nents, the unused keys can renmain unutilized, or they can

be assigned a function to further enhance synbolic input, such as toggling
bet ween t {056y &r thisartisylaibedamplegNA 6Dtprasarvat the semantixa @e synibdatit inpatgal | Ng

bet ween s e C | ] : ) £ he many
ot her key)sfll;g'jlf\;das_lI Pg% %dagﬁr{q%gonggaﬁ%?%?grﬁﬁﬁ%e%gé?lgel @a@?ﬁ%ﬁg&gﬂ; e host
keyboar d. inRybgiYen thp dataccentyc faqturasoficlient sppligétionhdldy t he HNA 60 can furt her
adapt and conformto the semantics of variants of a host. In particular,

s S ST AR R RO, ol oo BB A
keyboar d. 1éoters aaslightly difarsnt @ 2§ symbdl datilech Riopapes dhemrinsymbols tarstilac e

be selected by operation of d-pad 1086, thus preserving the host symbolic input

semantics. Cursor 116 is now moved however on a 9 x 3 grid instead of a 9 x 6 grid.

This grid height is preferable in order to be able to map one row of each of the letter

rows of the keyboard of Figure 7 to one of the symbol rows of the grid. The width of the

grid is maintained the same as in the host graphical user element 114 to allow a

traditional host application user to quickly learn the layout of the symbol table while

utilizing client applications, and to continue to contemporaneously support the use of the

d-pad 106 for selecting a symbol.

[0058] Thus, a user is enabled to directly input one of 27 symbols using one keystroke
instead of having to resort to using the d-pad 106-D, while stifl accepting input using d-
pad 166-D,

{0059] Note that the embodiments of Figures 8-10 deliberately do not use the right-

most key of the top row of a standard keyboard, i.e. in the case of the embodiment of
Figure 8, the key marked by the ‘P’ indicia in right keyboard portion 110R, since the
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el ement 114 confornms to the |ayout of the particular host keyboard, and
that the Input actions taken by the user are adapted to select the
correspondi ng synbol. [0062] To sunmarize the exanple, for input, HNA 60
adapts keystrokes by mapping each grid location on the 9 x 3 grid onto a
key on the keyboard graphical user interface elenent, shown as QAERTY,
AZERTY and QAERTZ variants in Figures 8,9 and 10 respectively. For output,
HNA 60 enhances the display by showing the indicia of a corresponding

| phabet i b h . [0063] Ref | th
gr gvmangsl, : é?té Cftﬂéytgregls Eae%%ﬁ{ﬂ%é%%k?“ﬂbﬁfﬂf\ ﬂ'{:}g'ﬁgﬁ\(&?rﬁr%%ﬂ 'I’aée station
i ncl udi ng lpﬂeefshowrpaboeﬂmniomadyambgemmtmhhomdlast befcohdiderpd @sent
appl i cati Oﬁ}nitats%tﬂioh&hﬂgét it%n@ég ol tRat e &l ﬁ%ley taglgﬁt\’l\@re\ﬂ@gouw gl ess

conmuni cati on Vi cCe nhavl east vol ce conmuni cati on
capabi | i t i dgptegippther kﬁv%aar%'ﬁv%'iwd;ﬂﬂéfs@pw g perhost basis kydhessiof skillint o

comuni cat the \att} dndatilsanose @appthRIns SYSAITBItHIthE Beople !t tisWplicdiemendi ng on  the
exact functionality provided, the wireless device may be referred to as a

dat a massagl ng device, a two-way pager, a wireless e-mail device, a
cel lul ar tB0EQHoAkerate mbMDmtﬁﬂ@%%ﬁe@kaapabtemzaﬁﬁ wraifilized i thelyess bé nt er net

appl i ance, adfignéd Qﬁh&ldﬁ(&mﬂﬂé@éﬁhh% syﬁllﬁé(llcciﬁput %ﬁcﬁé@iﬁ&#lﬁﬁ be%euﬁ 91@64] Wer e
nobi | e station 1ﬁg)g|s enabl ed comruni cat 1 on,

i ncor por at QU ymPahRages |'td?la'§?18%‘ﬁ}s§98qﬁhftlt?9_9“"9 Refwean ﬁsg"%mea cf*“é%l ver 1112
and a tr amsomplisbed Bylusé,of asy ovel df tteamaryter Réy@Gvaiiblanahé parficitdd as one or

nor e, pref ygggava?ﬁg&?gg%%fggtﬂegégwal antenna elenents 1116 and 1118,

| ocal oscillators a processing nmodul e such as a digital
signal processor (DSP) 1120. As will be apparent to those skilled in the

fi gl d of clooen Figures 98Ad 10 Mestdd hdvemb ﬁNtl:\Cmaﬁ'ﬁjrfh%r Adpt ariyBRTsRh €thé Onvm_ .
subsyst em e e c n ic
t he devi Ces’leﬂ\iajntuﬂéfbﬁ g“sdé?%gg‘r Ii‘t")éal'%uo nggwsrﬁc%ﬂagc’%?r&{?%{?rﬂ'iyoo may

i ncl ude ae@dwaiMarianthving @ub@@%%heyb@&kﬂ!. sﬁiwedﬂtsmmqoibe atmeinithéni n t he

Mobi t exTM ' ' f ni cation
L @gg@gfe famuaﬁr@a&d %test}ﬂéltlﬁﬁéch éagee %@.&Qﬁ%&@%@éﬁm@w [ So5s:

Motk acdermat 4ot o Beavpyt af s papietlor sk eRviiosTE, ARLENRIRY ne of
networ k  14ctiéns thken bytisngmeearel adaptoe to\deluct i covabpbindimglsymbaet wor ks, nobi | e

station 1100 is
[0062] To summarize the example, for input, HNA 60 adapts keystrokes by mapping
each grid iocation on the 9 x 3 grid onto a key on the keyboard graphical user interface
element, shown as QWERTY, AZERTY and QWERTZ variants in Figures 8,9 and 10
respectively. For output, HNA 60 enhances the display by showing the indicia of a
corresponding alphabetic key directly below each symbol.

[0063] Referring to the drawings, Figure 11 is a block diagram illustrating a host mobile
station including preferred embodiments of the techniques of the present application.
Mobile station 1100 is preferably a two-way wireless communication device having at
least voice and data communication capabilities. Mabile station 1100 preferably has the
capability to communicate with other computer systems on the Internet. Depending on
the exact functionatlity provided, the wireless device may be referred to as a data
messaging device, a two-way pager, a wireless e-mail device, a celiular telephone with
data messaging capabilities, a wireless internet appliance, or a data communication
device, as examples.
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regi stered on the network using a unique identification nunber associ ated
with each nobile station. In UMIS and GPRS networks, and in sone CDVA

net wor ks, however, network access is associated with a subscriber or user
of nobile station 1100. A GPRS nobile station therefore requires a
subscriber identity nodule (SIM card in order to operate on a GPRS
network, and a RUMIin order to operate on sone CDMA networks. Wthout a
valid SIMRU M card, a GPRS/ UMI'S/ CDVA nobi l e station may not be fully
functional. Local or non-network comruni cation functions, as well as
legally required functions (if any) such as "911" energency calling, may
be avai | aliP@s4} Bherempbbilestaivat 1@is edat06 for tvb-wag commidhieation, €aillr y out any

guher I unGhdofiopard BXahMIABEATIILER 190 Sed)dily tollPa rddEhof1liz 34PQ-  The

SIMRU Minterface |'S NOr Nt oacar - Sl ot
SI M RUI M éféf'ﬂ"'é%rn“% ﬂswgeé!raﬁ@aw&wép og\ppRents such ag oak gm@r@eprgfﬁrabwu A car d

Thef SI M ?Hib%ﬁgdf wﬁétﬁeall’@‘\t&mamn@htsﬂﬁtﬁbbfd o418, raf;amam&samg h;ﬁ:d {mny keyOI
configura an entjfication, an
subscri ber "82 WGPEINS Y err%'{c ﬁadf‘-’('}g%t‘ﬂ UWB??%@Z&%EE@ g\ﬁﬂ’r‘ er egi stration
or acti vataPBﬁTefpirt@ttB@mﬂ@bdmathe fiblg @f cororonmitasives] themeinicular désign adthel 100 may send
and recei %mﬁﬂmfbh%ﬁédy@@nﬂﬂ@@dllﬁbé’d@%&n&e‘ﬁ?upc{ﬁl&é"%ﬁn%ﬂon§é BRlys received

by antenna 1 [oug ni cati on netwo are I n u to receiver
1112, whi ¢ Cﬁi‘}f’é?éﬂcﬁb?'meg O OpffAten FoE MRl Mobiir statinns1 149 "@wwhllde 15

anpl i fi c ata commubhicetipnesubyysthovvi 1 alexigned terchpefatdwlmm tﬁ@MoBmmnmbb:ﬁ;el ection and
the like, c@u’ﬂthi@atio}lQ%st@rﬁatﬂpb%ta%@mﬁoﬁlm Wﬂmn‘lu%lc usaete%'llgl | ovvs IFO di gi tal

(AI'D) convers i'on of a received e conpl ex
conmuni catyMiF relimerki ERRE sefwarkas COMARIWDEE | on and decodi ng to be perforned
in the DSP 1120. In a simlar manner, signals to betransmtted are

dpad di dul at di DSP 1120 d
D 00 oAb R S e AR i P 20, 2"
conver si o119.ifar exdmgle, imthel MdbitexandiDetalal hetansks; rachile stativre1100he
conmuni CalddiierBEbN'MNe lﬁetuJbo?-klgsnﬁ’d é‘urﬁ@} Hé}gaf' éa]ngyﬁ nurkSar a%ét%patémxgthoéycﬂ Processes

conmuni cati on si recel ver transmtter

control . FgPiest 'fq?ﬁl n UMH@ a5diGTRSRANVerks apd in somerRPMA aetwerkssheyeers i n
recei ver hatk@ricandedsinasotibled with ébﬁbémuerb:@ usdtaPinobiR) Htatiof ARbY. OA egest hr ough

automati c n%@lj!epstgt%'ﬂtlll;eQLfo%l rgaurirletsg%bécn er |H1?1rt1| rr(tjocjupe (Bﬁllla) c]éil"dz i(r)\ ‘order to
operate on a GPRS network, and a RUIM in order to operate on some CDMA networks.
Without a valid SIM/RUIM card, a GPRS/UMTS/CDMA mobile station may not be fully
functional. Local or non-network communication functions, as well as legally required
functions (if any) such as “911” emergency calling, may be available, but mobile station
1100 will be unable to carry out any other functions involving communications over the
network 1100. The SIM/RUIM interface 1144 is normally similar to a card-slot into which
a SIM/RUIM card can be inserted and ejected like a diskette or PCMCIA card. The
SIM/RUIM card can have approximately 64K of memory and hold many key
configuration 1151, and other information 1153 such as identification, and subscriber
related information.

[0066] When required network registration or activation procedures have been
completed, mobile station 1100 may send and receive communication signals over the
network 1119. Signals received by antenna 1116 through communication network 1119
are input to receiver 1112, which may perform such common receiver functions as signal
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[0067] Network 1119 may further communicate with nultiple systens (not
shown). For exanple, network 1119 may comunicate with both an enterprise
systemand a web <client systemin order to accommodate various clients

Wi th various service levels. [0068] Mbile station 1100 preferably

i ncl udes a mcroprocessor 1138 which controls the overall operation of the
devi ce. Communi cation functions, including at | east data and voice

comuni cations, are performed through conmuni cati on subsystem 1111.

M croprocessor 1138 also interacts with further device subsystenms such as

t he di spl Bmpliigation. frepuaney ApwmFapversion, filtedng sharaekselestioneand e ke in 126,

auxi liary th@pxﬁm(pmwat&n sl'(oluh@) FiguhStMSbﬁﬁlﬁg td Higital (Aﬁmlcashve%nt A3 30, keyboard

1132, hort t
subsyst oA e RSt ERIPMaloTE ot SreE A T R ed as
1142 [ 006Bmogdatongindidecodingde pe perfemed vthe DSPRI1GUr la a]ﬁlmm m‘aonem

communi Catéugi?ﬁts&@b@ir%mntﬁé&%é ?BB&sed}’*ﬂﬁ:ﬁﬁﬁ% n%dﬂ%f:or?éﬂs?r% ﬁ% feOV' de

"resident"” % ﬂ eV| ce func ., SONne ch as
keyboard 1¥ ¢ cﬁngmpaWiffﬂmtt?fo‘r11@f9&H1sﬂ@ to Q@evqsg@u frﬁeﬁen@ovm

comruni catdooversied, Attarihgf amplfication anaumna@:oarwwthagmﬁmmm.oﬁrﬁa&ame for

transm ssi nd device-resident functions
such as a ﬂ?:ggl\é%r?tﬁ Bé??{(’)?rE“{B as(si;laj 1:29'3{){10‘?1%&{,%%& Jerat nngs'%n?% Q%agfgftware
used by t HEovidesffseenives anst transmiiter eonyple fRor axAnples thsy gains applied tper si st ent st ore

such as floa&mmmawm'sughla% réﬁ@ubérhmwndiﬂeﬂsﬁﬁ%rbﬁﬁnéﬁﬁé%daﬂwét memory (ROV)

RS KT T S

parts thereof, may be tenporarily |loaded into a volatile nenory such as

RAM 1126. {m? NéSbrk ‘Fﬂ@?ﬁﬁ}r‘fﬁﬂe’r 96]111%&9 @Itmltlﬁe%?stgﬁ ﬁﬁ)%hg% EJRAM 1126.

[ 0071] As sh , flash nernory e segr erent ar eas
for both at%ﬁt""?ﬂ‘a&%ﬁvw%%W%ﬁﬂﬁ&?f&ﬂ%ﬁtﬁyﬁf&g’énﬂmb 1152, 1154
and 1156. ciélﬁsgsterdirfdreér&ﬂhc@hmioﬂgﬁ vatigeliemslivRmigiolid sdrviedelel)r 0gr am can
all ocate a portion of flash nmenory 1124 for their own data storage
requirements. Mcroprocessor 1138, in addition to its operating system
funct i ons,[098kMebilstgtion 1480 prefassbitinelides agticeplocessoe18mhicbabitorls on t he

gggur ; te f)tn gﬁé SVRralldpBraBEEf A AeiRE. B8ihmRhicARRfircAbAORaIliigt IGRPE&kndasi C
|

Vvbice communicatians, are performed through communication subsystem 1111.
Microprocessor 1138 also interacts with further device subsystems such as the display
1122, flash memory 1124, random access memory (RAM) 1126, auxiliary input/output
(//O) subsystems 1128, seriat port 1130, keyboard 1132, speaker 1134, microphone
1136, a short-range communications subsystem 1140 and any other device subsystems
generally designated as 1142.

[0068] Some of the subsystems shown in Figure 11 perform communication-related
functions, whereas other subsystems may provide “resident” or on-device functions.
Notably, some subsystems, such as keyboard 1132 and display 1122, for example, may
be used for both communication-related functions, such as entering a text message for
transmission over a communication network, and devica-resident functions such as a
calculator or task list. '
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I ncluding at | east data and voi ce comruni cation applications for exanple,
wll normally be Installed on nobile station 1100 during manufacturing. A
preferred software application my be a personal information nanager (PIM
application having the ability to organize and manage data itens relating
to the user of the nobile station such as, but not limted to, e-mail,

cal endar events, voice mails, appointnents, and task itens. Naturally, one
or nore nenory stores would be available on the nobile station to

facilitat rage,.of PIMdagta itens. Such Pl M appl.ication wuld preferably
have the e‘&@‘f‘ﬁ?ﬂ?’g’ﬁ"ag SERP aF‘*é&?&%}é“ﬁd{"&""PP&?%BP i3§’5tﬂﬁgeWPW§F°é§£ net wor k
1119. | na ipeebsistentistommucilasiash menvey PI24] ghitiamay neadbea sadndniyss| y

i ntegrate ' : ' LI 8)eSs K 1119, with
the mobi 1 & r e FRORPLHIR SErB SRR (ot yibuh rihd BEgd, BEWANAE 3571 o
with a hosiPPeEsiFhethaorarating systena pecitiginvice applisationsesy partsthetsel, Magaded ont o
t he nobi | exebaporaily biEsY ihdrpiofbleridmdtp budh 46 HAM 91262 /Reivdd 1 ary 1/ O
subsystemﬁ]?é'%m. seri al gsort 130, .sh rt%@qgﬁ%commni cations subsystem 1140
or any ot REVORIALTEE [ ACAR storgsin iftalled by a user in the RAM
1126 or preferably a non-volatile store (not shown) for execution by the
mi cr opr ocqagAn A 5RSwn, %Hgﬂn%&? 4ip24 éatnme_éearea&gb Irfbitrint | aRssls #rl el O

i ncreases the function lﬂhé%no t he devicé an ma?/ provi de enhanced

on- devi ce PHREE Brﬁg‘:a"@g‘] rERPeram-data sterage 1 1A% 18BN 11545d A78, Thesg  exanyl e,
secur e condifienént atorage typep Indicateitien sadixrogranizar aRicarta o of Mi¥HRieR®f UNCt i ONs
and ot her ' ' ' r I he nobile
ctation 1108" Yl BBTeR slrb@)3RGHNE, McBFoBRSLoHIE M AR GRG 7o
such as a PeRtingasteayingliongwpreferpbly enabissraxeeutionof goftyarempplivatiensdnitye t he

communi catrhebile Statisy A Fridtidtdrdinadi it btpPcalibhs thAt@otrdf b SeftisRy, 1138, which
esses. the receiyve outABiEt to, the display

preferably furth r . : d sigpal .for
1122, or Ardufielest) dpq getipicn sapmunigssicr episaiine dor prample Aileemalt | robi |
st ati on 11@0nstatpd ah swbitestatimnd 108G ¢wing reansfastudhg. as pefemiel sofbesages f or
exanpl e, ' ; . Whi ' .
al phanuneréiﬁgl‘%g%rj)rg? ﬂé&% P%‘érgll, i’%ﬁﬁ%‘g’%@ggigﬁ g@?pﬁlftﬁpé%hr?% Il?ﬁ ﬁq)%)ﬁ% th the
di spl ay 11297980z Fskepgace dala itels relatipayo the gsérpt thedrobils sigtionsiush ag dihosed
i tens nay rbhimiteddo, termal; kalbida evenes, velcMENS, Bpsukitindits, 2R tasriitkmé.hr ough It Ihe
conmuni cat u r.vglce communi.catj.ons, overa
oper ation Nc??ﬂ ?r@b?f%&gﬁ% ﬁ%ﬁ%?l%%gg‘gl’us@:ﬁ? F‘é#.",ag'e off the b Stalion 13

facilitate storage of PIM data items. Such PiM application would preferably have the

ability to send and receive data items, via the wireless network 1119. In a preferred

embodiment, the PIM data items are seamlessly integrated, synchronized and updated,
via the wireless network 1119, with the mobile station user's corresponding data items
stored or associated with a host computer system. Further applications may also be
loaded onto the mabile station 1100 through the network 1119, an auxiliary /O
subsystem 1128, serial port 1130, short-range communications subsystem 1140 or any
other suitable subsystern 1142, and installed by a user in the RAM 1126 or preferably a
non-volatile store (not shown) for execution by the microprocessor 1138. Such flexibility
in application installation increases the functionality of the device and may provide
enhanced on-device functions, communication-related functions, or both. For example,
secure communication applications may enable electronic commerce functions and
other such financiat transactions to be performed using the mobile station 1100.
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except that received signals would preferably be output to a speaker 1134
and signals for transm ssion would be generated by a m crophone 1136.

Al ternative voice or audio |/0O subsystens, such as a voi ce nessage
recordi ng subsystem may al so be inplenented on nobile station 1100.

Al t hough voice or audio signal output is preferably acconplished primarily
t hrough the speaker 1134, display 1122 may al so be used to provide an
indication of the identity of a calling party, the duration of a voice

cal |, qbﬁﬁé* a ce call. related information for exanﬁge. %0074] Seri al
por t 1130 8 P& PIMTCRHORSRadE) 7 (Popiked signabsieh eaa 19 MessgRoEE!  di g tal
assi st ant Ke@DApwlgpkwilibe ploeessbd by the chmmunicatioh saysystemoriit ahd mputab t h a user's

desktop cofg H'ﬁc%pr&%géor 3 ch\ﬂgyﬁfﬁgblﬂ ﬁ@tréﬂ?bc%sségl{ﬁe tlets.el?lﬂi s‘?@'{a\ fgpal device

conponent. Such a port user erences through
an ext er naUiRYb{A thedigplay T2t Qlfternalivehyi te an pwrliagHiiP deyiged 189<t Angendie
capabi | i t i rasbilefstatobi100 rﬁdy@lﬂo@bmb&@dd@alitenﬁmh gé &rflaif rﬁéssh SToF@ampla, Of

sof twar e I tatl 100 ot her, than h a wrel ess
conmuni caf.l‘%o tﬁeg'? 3:% q%?é r%ﬁ?éﬁ I«% Efge ‘?eggoag‘éﬁarrpl e be used
to | oad artelenmnyﬁme&nyneéym@nmmqtmewdmhedcsptahrlwgandaooemmlpem aaditant iy s
reliable ajdichnysd. estcﬁeaas&s@u Rmb fhaly mfeh%gxragg@{@é&w%ﬁs BoRmaRivhiR

comuni cat | er communi cati ons systens 1140, such as a
short-rand¥ %ﬁmggﬁ%wu"%wmem YY-further optional conponent
whi ch may provide for conmunication between rmbl | e station 1100 and

di fferent I;ﬁﬂﬁ] FPv 2 c‘aﬁ}\ﬁeu?@%%on\ﬁhck\férbﬂ%ﬁ%%tﬂ%f m i&ygb%gb érm | ar

devi ces. exanp r'ared devi ce

and associ¥F) “@F receivedssignals Rterably Q?rOUH?UHOt?eﬁP@@telﬁ meﬁﬂmﬁ@at i on

modul e to fﬁrtfansﬁas‘bﬁ)ﬁ.ro@wm&h&étbﬂ aylamsérbpr@hmiw Ime@.aw@d:e%yﬁﬁm and
communi catl ons evi ce SucC phone S

devi ces. a
typically w%ég%sté??s sg(g'f ?Svﬁa‘foéce r??sFﬂ%rlegorda ﬂﬁ"%&#’%ﬁf‘@/% Bied to provide
comuni catiinpigmented on owbilepstation4 100V Aldioegls vaieeanandio aigna oetpott pwafdeablyhi s

br oS ofobtfsAd ity AhBLARS BhauBel 48 ldd) 1288 bEo BTBBLC! | NS
devi ce and t(rjﬁa ice I's é{;lrows ontn ically a

net wor k o P! WP%PHH%“’PH@V%‘H"@Q\?P@ fedyrpdien PfrﬁYQWP el °<§° Fvice
contract . vbivesall eiatel itfosnatioh fdrexdiasiebeen provi si oned, the user of the
nobile is often referred to as a subscriber.

[0074] Serial port 1130 in Figure 11 would normally be implemented in a personal
digital assistant (PDA)-type mobile station for which synchronization with a user's
desktop computer (not shown) may be desirable, but is an optional device component.
Such a port 1130 would enable a user fo set preferences through an external device or
software application and would extend the capabilities of mobile station 4100 by
providing for information or software downloads to mobile station 1100 other than
through a wireless communication network. The alternate download path may for
example be used to load an encryption key onto the device through a direct and thus
reliable and trusted connection to thereby enable secure device communication.

[0075] Other communications subsystems 1140, such as a short-range communications
subsystem, is a further optional component which may provide for communication
between mobile station 1100 and different systems or devices, which nead not
necessarily be similar devices. For example, the subsystem 1140 may include an
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[0077] In a voice and data network such as GSM (G obal System for Mbile
Commruni cation) and GPRS (General Packet Radio System, CDMA (Code Division
Mul tiple Access), or various other third generation networks such as EDGE
(Enhanced Data rates for GSM Evol ution) or UMIS (Universal Mbile

Tel econmuni cations Systens), both voice and data services may be avail able
to nobil e communi cations devices. Exanple voice services include voice
calling and Short Messaging Service (SM5). Exanple data services include

Internet b i.ng.. email. and Miltinmedia Messaging, Service (MVB). [0078]

Al t hough rrgﬁé%gggw%%?ﬁ?ﬁ'%%d EAVZEY %ICBmBﬂ”eg?sgqrgﬁlf?ethPR",""‘&'JH'F@'?Whose
subscri ber §otiigto prevdeiobtéremanicatiom ivithasimiarly enebed systanisadndhiaviessdheen

provi sioned for those services will be able to benefit fromthem This may
pr esent prgq%glg‘? fg_r the subscriber and the network operator alike. On one
hand, the [MoRie communisafions deyice. suchsas ighosayriy ypisalydormedf not  have, . e.
an upgr adesoftware] Gshware cingldiaidwag: Maped o evidd conmihical VW WBNAG8 ovédh t he ot her

hand the o . [ a new service t mpy hesitate if

subscr i bergf%c!gér?g%{ E.e'r’féﬁ){s"?@”é’% ?ﬁ'@ﬁ{ocﬁﬁﬁ rmﬁqghef('ﬁ%\%ﬂ"%‘lﬂy RHYER S to

provi de an™gbile emmymisatiensirevice et the pervice isknownipithegrt as provisiveingal  Ser i al

Bus, on t heygiaaly h RetwOKBBIER DIRRRNSMYintddile 2% sﬁgﬁﬂbﬁontt!?% sBNRgCTr I ber o
a

| oad new s rg onto the mobile via the oyt o nd conmuni cation |ink
usi ng a pgﬂi%ﬁaﬁ‘uéo?ﬂ?ﬁb%er’f‘o‘ Gas peenfro) @egdhﬁasqrﬁ&thamﬂb&ys oftiis may be an
unaccept abteferredd¢ ag 4 swbstribepot h t he subscriber and the operator as there Is
a significant risk that the nobile, by error, receives a wong or

i nconpl ete_]| and mati/ require servici ngze 19 Furthernore, this solution

04ad,
may be unal®0& ﬂ'&ﬂl"@'c? 8nq data Befiyarksupieas GPM (Global SystemanMobilgccess to a
per sonal cOommusicatioh EHICIPRSWBRAEFal PSIkBCRad®SYstein)SEBMAQBodd BRision @ host

I caty | . Cli .15 1 I Si d
i rect 1y outaiie A8eEE of by At Toirdgeneihor nawles Fichaf EPBIRAER AR nmde. (o
Fi gure 14.Datpgtesfon GSMEvglufien)sir UMTSH(URiversaldMobilé fieledtnuhunidaliensor ovi si oni ng

aspect s of syshend)R4AVice iRl IOE B iR bil e device
1410 i ncl u[gag’{s?eg@gata ccgmmni cat P%Fg%??g%ﬁ'?@%g’ @Eﬂ%e cer%tgllkq‘"iygd portion
I'te

of a host XEMRle vRlcefgriges iglude ¥jee salingand Shert MessagingiSerdgeer ence t o
mobi | e (SMS). Example data services include Internet browsing, email, and Muitimedia
Messaging Service (MMS).

[0078] Although many services may be available on a given network, only those
subscribers that use mobile communications devices that have been provisioned for
those services will be able to benefit from them. This may present problems for the
subscriber and the network operator alike. On one hand, the subscriber may desire an
existing service he does not have, i.e. an upgrade, or desire disabling a service, i.e. a
downgrade. On the other hand the operator may want to offer a new service, but may
hesitate if subscribers cannot benefit from them.

[0079] One known solution is to provide an out of band communications link, such as a
Universal Serial Bus, on the mobile communications device, and enable the subscriber
to load new software onto the mobile via the out of band communication fink using a
personal computer, thus re-provisioning the device. This may be an unacceptable
solution o both the subscriber and the operator as there is a significant risk that the
maobile, by error, receives a wrong or incompliete load, and may require servicing.
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device 10. [0083] Wthin data conmunications client 1415, applications 1420
run on virtual machine 1421. One such application is a provisioning
application. A provisioning application conmunicates with a configuration
application 1424, preferably through a configuration user interface 1422
in order to select provisioning information. [0084] Mobile station 1410

I ncludes a first data store 1450 adapted to store variant configuration

i nformati on and a second data store 1455 adapted to store provisioning

I nformat i Snesd bl | I tatjion 1410 includes various
provi si onioil;\hgrﬂ'l co%‘if“gtgﬁga{%t?égr%?%etuﬁ? r?e?‘ﬁégst%%'gﬁﬂbsﬁﬂ?ea{w PSpes ?%%aﬁ ow t he user
to sel ect a0gessie apPpSPRAtcemPWer. t he device. Once the provisioning the device

is selected a first data store can be used to configure the host and

client si he devi ce fqr the | ect ed provisioning informtion.
To0ss] as TRpdth HoBu iceimmaedt sl 90 E & v Pardmisieates Govics tBoRes o ng

i nf or mat i otietdn, dient Stroaycs provididred divkdtly by desérad mabile/station10.i nes. I n a
preferred enbodi nent, however, provisioning information Is stored during
t he manufacturing process. In this way, a nobile device with various

servi ce ofPih&efesgnogds nvemadeda Flgure 34.Figurp dd is & varsioneffligure diin which a

speci al i zethe provisibaing Bspedi oPhe GRRENTREINGD A dpparaR8@f: sHRWH] ce configurati on.
For exanple, if a manufacturer allows a provisioning in a service type A

or servic e data store 1455 .incl udes h rvice types, and
the servi 386%23@'8@%‘* %Ef%fcéﬁg?%'é‘glf‘&e&a ‘?aé%ﬁorﬁ'gu'ﬂ%‘f”i’sg%?@dﬁg% FB‘?E‘Fé’eﬁ'ﬁ%} client
bei ng sol drortigs ofia best devige1440as sullineg above inrorg detail withereferemcarto mebildoes not

need to aldege@t® a nunber of devices that are to be manufactured using a
service type A and second nunber of devices manufactured using a service

type B 20 ,si At js difficult to determ ne beforehand the nunber of such
dg\F/)i ces tﬂgé%ﬁf"ih'"dl@%as?ﬂ"?ﬂ”mqaﬁ°”tstﬂ |gnt\;gé§§, appiicptiong d 42408 VERA! be

manuf act urreathise d42h ©nersoch appbetiogiscomrevidignind@ppliesion.i feprodsiokig t he user
subsequentd yricafi@ P& I, el C.a ' eIy

applicati OR}Snchg4 tﬁ’]a{?d_nﬁ %ﬁﬁmﬁgh#ﬁ@up%hgﬁaéﬁ%@gq%?%\?@%h&ki%&édg i f f er ent
provi si oniGRBfigurtion Hearinterfase AAR%in orfes tacssiagt pravisioninginformatiths  confi gur ati on
application 1424 goes to first data store 1450 to deternmne configuration
i nf or mat i qoos4] MIBI statlon 1a90inki0eEsad firsttata tere M50 SdhptddQbsiold wdriaftat 2 store

1450 is t *};‘SﬁthFa%Bﬁ %?otrr%gtion and a second data store 1455 adapted to store provisioning
information. Specifically, mobile station 1410 includes various provisicning
configurations within the second data store to ailow the user to select the provisioning of
the device. Once the provisioning the device is selected a first data store can be used to
configure the host and client side of the device for the selected provisioning information.

[0085] As will be appreciated by those skilled in the art, provisioning information can be
stored on the mobile device at various times. In a preferred embodiment, however,
provisioning information is stored during the manufacturing process. In this way, a
mobile device with various service options can be distributed to carriers for resale
without a specialized manufacturing process required for each service configuration. For
exampie, if a manufacturer allows a provisioning in a service type A or service type B,
second data store 1455 includes both service types, and the service type a client desires
can be configured prior to the client being sold the device. This results in savings since a
carrier does not need to allocate a number of devices that are to be manufactured using
a service type A and second number of devices manufactured using a service type B
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t hrough to applications 1420 either through a global configuration or

t hrough selected configuration as will be known to those skilled in the
art. [0088] As with nobile device 10 above, configuration application 1424
comuni cates through a native interface 1426 and abstraction |ayer 1428 to
first data store 1450 and second data store 1455. [0089] Once provisioning
i nformati on has been changed at the client side, the host side needs to be
i nformed of the change. This can either be done through an explicit

nmessage sent to applications 1442, through a |istener 1444 checki ng whet her
t here has S'B@éh'sg%&”ﬁm detesmingpefarehage thediumber of syctdaviegs thet willhe spld. of t he
data st or el thibay,icalyohe dkch caibe ilufadRld A theSvididiing ddnd t@ltle cases,
applicati Ogbirjégﬁg%@gugé)rst Qse vari ant configuration information in first
data store and any 5p|cﬁqf'%r5l?"i ons that need to be nodified on the host
si de are changed. [0090] Data conmmunications client 1415 may further

i ncl ude a OPB&f fjugesingicates thragb a codligieatiod apriicationrid24 #athepwishe used t o

| th ' ' ' : Byl ; ' ith th
cl ean the @angdihe prRIIsIRRGitOiRerdht Mﬁorﬁ@gfof%l}ﬁ?nﬁggﬁdeﬁsga&g?g%? Rl Wi e

new servic 5tsy%)e thatt has . been gr ovi si aned. > ata store
1446 on hoSpo199Rfoualionzaplication 144 gpesitp first date siors 145910 deferminy > of data t hat
may not becanbgpationtinfermatiom t he service type that has been provi si oned.

[ 0091] The above exanples include only a first service type and a second

service ty W lirati I S 1 S imting and it would be
appr eci at e@g%? ﬂﬂgose gﬁ'ﬁ%g’"}'ﬁmﬂﬁﬁg‘@gtfdg%%%‘%}eg%d 'ﬁﬁ'?%eolrgp thgrvi ce types
can be st dPEHIRHIP apRtcationsi 1420 sither thepnohmdlebalienafiguratiop ontiveugbselacted t hese

various segonfigueation e will balknb@A Bthoddadkmed intle @W to Figure 12, an exenplary
upgrade of client 15 is illustrated. Pre-Condition(s): Device is

configure || rvi.ce change Current Seryice Type = BASE Service
Cock RO g A mipie E‘h"é‘%‘i’d@ Hhoygcoaaiatonerpicating 1&%&9&’“%’%‘?8@
act i vat es tsough 2 aatyenimerface 4826adrabainadtive myer 1328 € fir&iNBtacstersitasarddact or y

settings focomedard &Sreltdgs 3. CLI ENT di splays "Contact Operator”
i nformational dialog to indicate to the user

[0089] Once provisioning information has been changed at the client side, the host side
needs to be informed of the change. This can either be done through an explicit
message sent to applications 1442, through a listener 1444 checking whether there has
been a provisioning change, or a flag being set in one of the data stores that is checked
by host applications 1442. In all cases, applications 1442 go to the variant configuration
information in first data store 1450 and any applications that need to be modified on the
host side are changed.

[0090] Data communications client 1415 may further include 2 clear data store 1430.
Clear data store 1430 can be used to clean the client applications of data that may not
be compatible with the new service type that has been provisioned. Similarly, a clear
data store 1446 on host 1440 can be used to clear host applications 1442 of data that
may not be compatible with the service type that has been provisioned.

[0091] The above examples include only a first service type and a second service type.
However, this is note meant to be limiting and it would be appreciated by those skilled in
the art that any number of service types can be stored on the mabile station and a user
may move between these various service types.
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that they nust do this In order to get service. (D splay 1203) 4. USER
selects to proceed. 5. CLIENT displays "Verification" informational dialog
to indicate user desires to wupgrade and indicates the need to reinstall
desktop. (Display 1204) 6. USER selects to proceed. 7. CLIENT displays
"Loss of Data" question to verify the user has done a backup prior
perform ng upgrade. (D splay 1205) 8. USER selects to proceed. 9. CLIENT
saves new service type and sets 'service change' flag. 10. CLIENT inforns
Host applications of required change to point to Cient applications 11.
CLIENT triggers clear of Host data. (Display 1206) 12. CLIENT inforns user
t he devi c40092] Refeeringmonrte Bigriré 12, @Dieserhplyry LporéYie ofldhent@slighlstramguest s Host to
power off the device. 14. USER starts device. 15. HOST processes the change
and clears 'service change' flag. 16. USER de-installs current Cient
deskt op t AP o = . v e
desktop a

dient desmg.@anaiaen(@tl BMceEA&ﬁkﬂg@@dﬁ;)éwHes,&bzmgw t h Wi reI ess data server
20. dient Desktop asscnrreatquequﬁﬂsér Wi th user's corporate enail

account 21. dient De8%Yes) 389K keys & service books 22. dient

Deskt op perforns, bul k QNG 3 CLI ENT registers on network 24.
USER startsArc@@Eﬁ’WWg ' ‘te jents.  Post

Provi si oni ng recorded gs @LQEW a rdg, toﬁ@ga@lgﬁle]gépe =
UPGRADED Service Lock = ymsﬁhr tkﬂﬁm&( 93]

Ref erence i s now nmade ﬁo lF$ Iectsmprorﬁ pgure 12 shows user | nteract I on

t hr ough CLIENT displays “Verification” informational dialeg to indicate user desires to

upgrade and indicates the need to reinstall desktop. (Display 1204)

6. USER selects to proceed.

7. CLIENT displays “Loss of Data" question to verify the user has done a
backup prior performing upgrade. (Display 1205)

8. USER sslects to procsed.

8. CLIENT saves new service type and sets ‘service change’ flag.

10. CLIENT informs Host applications of required change to point to Client
applications

11, CLIENT triggers clear of Host data. (Display 1206)

12. CLIENT informs user the device will be powered off. (Display 1207}

13. CLIENT requests Host to power off the davice.

14. USER starts device.

15. HOST processes the change and clears ‘sefvice change' flag.

16. USER de-installs current Client desktop to remove hase configured deskiop

17. Userre-nstalls Client desktop and selects Upgrade configuration.

18. USER connects device to Client desktop

19. Client Desktop synchronizes with wireless data server

20. Client Desktop associates identifier with user’'s corporate emait account

21. Client Desktop downloads keys & service books

22. Client Dasktop performs bulk download of data

23. CLIENT registers on network

24, USER starts receiving wireless email and calendar avents.

Post Provisioning recorded as completa,
fes . Current Service Type = UPGRADED
Condition(s): & e Lock = NG, LOGK
Service Change = NO_CHANGE

[0093] Reference is now made to Figure 12. Flgure 12 shows user interaction through
the provisioning process in order to change to a different service type. In the example of
Figure 12, the service type being changed to has more functionality than the service
type presently provisioned on the device.

[0094] In step 1201 a user selects a client mode from a user interface in the host mode.
This brings up a list of options that the user can perform on the client side in step 1202.

22



the provisioning process in order to change to a different service type. In
the exanple of Figure 12, the service type being changed to has nore
functionality than the service type presently provisioned on the device.
[0094] In step 1201 a user selects a client node froma user interface in
the host node. This brings up a list of options that the user can perform
on the client side in step 1202. 22 In step 1202 the user can select to
perform service configuration, which noves the user to an exenplary screen

a |1 tr e ref erenc neral 1203. 1203 the, devic asks whet her
2Suser i dhaeB a3k Badtoh e ke B 3éia oo R TG Frestt o bo
cont act ed.to af exdmeplarg ecreereas, diestrates yrefeeade himeembtfioBcin92ea thedeyieoceeds to
step 1204 asnswnmﬁecrfa ReMRbhds tsaxo?éa dnd ﬂo‘%&#:b%%ﬁ&% en%ﬁa?g%ggTé{ftr whet her

they really want provi si on new service y fhe user
sel ects Yésmiaﬁlegt'fetbe E%&*SP'H%S tpriceed the mobimstptionouecesds 1 siapdl?04 705 in  whi ch

a war ni ng whichd wsifdiodlisiraglicsrl ithgskithebisenvhether theyvabilydrinBtopRvishm theost i n the
exanpl e qew':seﬂ/\ér %2 As will be appreciated, information can be lost with
provi sioning C g‘é" For exanple, if a newe-nmail client is used then
personal data such as address books fromthe old e-mail client may be

| ost. O hdP09Sk Hiths user electnYBS inesteny1304 she mohiledtdtion krogess to step MSdnskil l ed in

the art. [v@@&@w&ﬁﬁ H%ﬁéseﬂ%ﬂﬁndﬂfaﬁﬁge!ﬁﬂsalltp@rs%hﬁﬁa@a%ﬂér Befloét'ﬂﬁhé'éﬁi jihdi cat es
t hat theyso?g i)% I’f@} he ?Zq \f\n | ose glersona ata in step
1205. fs! Ap i b apPrSeicachin %wa"%rf@e@@dgstmsh e'my gRing FaNBP%vi si oni ng
| nf or mat i dier examphy] if @ateace-mbibvlizntis Used thérepersaral da skdhGisladdrdds bdok997] Once

the provi %%agw esmﬁpéfgkt%ééael |§]§? Qﬂéx mBl%é‘Ht?%%!;é?ngﬁB&%ﬁ%% KRLGTPL S the

user to power o co
Al ternatl\}‘éF’We?W@d imBBierte devi ce can sinply give a warning and then power
down on its own. [0098] In step 1209 the nobile station is powered up and

the new cl[oess Tﬁep(lde'r Aeit ipmeasrto step 4208 ifithe|dserThdiaded that&ﬁémésmb tfat t he new

provi si oni aved. Ref er 13.. an exenpl ary

domgradetﬁ%a%‘%'é iﬁ{'gsg@ SiPersg q%'?érblsmp Eﬁ@g'wﬁ?ﬁiﬁ{ﬁ 'ﬁﬁéﬂg to base

servi ce Prigsocgedrdp changedhe PI‘DGWI@IEQ nforoatiohiag indichitedmabale with referarice & change
Figure 14.

[0097] Once the provisioning is completed the mobile station in step 1208 prompts the
user to power down the device in order to complete the process. Alternatively, the
mobile device can simply give a warning and then power down on its own.

[0098] In step 1209 the mobile station is powered up and the new client applications or
the old client applications with the new provisioning are displayed.

[0099] Referring now to Figure 13, an exemplary downgrade of client 15 is illustrated.

User wants to downgrade to base servlce

Pre-Condition(s): Device is configured to allow service change
Current Service Type = BASE
Service Lack = NO_LOCK
Service Change = NO_CHANGE
Acts and steps: 1. USER activates service configuration menu item.
2. CLIENT examines factory settings for service type.

3. CLIENT displays “Verification” informational dialog to indicate user desires to
downgrade. {Display 1303)
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Current Service Type = BASE Service Lock = NO LOCK Service Change =

NO- CHANGE Acts and steps: 1. USER activates service configuration nenu
item 2. CLIENT exam nes factory settings for service type. 3. CLIENT

di splays "Verification" informational dialog to indicate user desires to
downgrade. (Display 1303) 23 4. USER selects to proceed. 5. CLIENT displays
"Loss of Data" question to verify the user has done a backup prior

per form ng upgrade. (Displ ay 1304) 6. USER selects to proceed. 7. CLIENT
saves current service typg, | ENT i nfornms Host applications of required

change to point to Host oC de| ete of all data
contained in the CLIE flég E%b%gﬁﬁ ,:‘J,Ef.ggg%m%%efl'agﬁﬁﬁ%at ions to
perform"I1ClII|Device" IeT mlsERegiedtﬁau.esded ear all” corporate data in

Host file systens. (D 9pl %rsmbyscmem@mem sets the 'service change’
flag. 12. CLIENT infor ngs NT infgensdiostiapriicaligns Pfrmqud@heemeédPMb HogtDi spl ay

1306) 13. CLIENT reques quer f? USER starts
device. 15. HOST proces,ge u%; C&g#ﬁ%@% I ag 16.
USER de-installs current &Eeﬁmﬁ t@éﬁégiﬁié %& ueSt
desktop 17. User re- |ﬁ$t@LlEﬂT€dtstmsen¢besﬂehwlagnd sel ects base
configuration. Post Prd¥i ﬁ'@HTn@mrse'wmewicayﬂlmwe‘t@ (Dis@ay1d08) i on(s) :
Current Service Type :%A ‘Q?Ptﬁwﬁ‘_%’?“e’w{%@ Servi ce Change =

NO_CHANGE [ 00100] Ref er‘1IS' 'FI@S"' Eﬂy{hgcl%ﬁgeahti cildls06hRL BigaGad S done to
provi de a service type

18. USER de-installs current Client desktop to remove upgrade configured deskiop
17.  User re-instalis Client desktop and selects base configuration.

Post Provisioning recorded as complete.
Condition(s): Current Service Type = BASE
Service Lock = NO_LOCK
Service Change = NO_CHANGE

[00100] Referring to Figure 13, if provisioning is done to provide a service type
with less functionality than the previous service type, similar steps as those in Figure 12
may be included. In step 1301 a user selects a client function on the host user interface.
This brings a menu up as illustrated in step 1302 for various options that the user can
perform. If the user selects to perform service configuration in step 1302 the mobile
station proceeds to step 1303 in which a verification screen is presented. The verification
screen indicates what the service change will entail and asks the user if they are sure
they want to proceed.

[00101] If the user proceeds in step 1303 then the mobile station in step 1304
presents a warning screen that certain data may be lost. In the example of Figure 13 in
which a service type with less functionality is being provided, all data for the higher
service options in the oid provisioning may be lost and the warning would display this
sort of information.

[00102] If the user selects YES in step 1304 the mobile station prdceeds to step
1305. In step 1305 the provisioning occurs as presented in Figure 14 above. Once the
provisioning is complete the mobile station may prompt the user to power down the
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with less functionality than the previous service type, S|n1Iar steps as
those in Figure 12 nay be included. In step 1301 a user selects a client
function on the host user interface. This brings a nenu up as illustrated
in step 1302 for various options that the user can perform I|f the user
selects to performservice configuration in step 1302 the nobile station
proceeds to step 1303 in which a verification screen is presented. The
verification screen indicates what the service change will entail and asks

t he user t he e sur th roceed. [00101] If the user

pr oceeds |Jr?v gﬁe'i%gp?%egﬂowﬂg%mﬁma %PEﬁSFB'ngaﬁ” 'E"@%t"ltgﬁﬂse"ﬁ"r%%nts a
war ni ng sct38én that certain data may be lost. In the exanple of Figure 13
in which a service type with less functionality is being provided, all

data for theroa gherThéé’Jo%ﬁ%ré?&Eb%éntlsﬁw s mhfd%msevwo%fg@fggy be | ost

and the warni ng woul E mat1 o If the
user sel ecfPHOUPESSNiGR tgﬁ‘eéﬁ’e W&’Qfﬁéb'wﬂt#‘? 913§t'fa§tl-'6?9 Rypesse abtorpddy 1305. In

step 1305 dnhmgupatm|osvamum@mcawn§oraﬁoﬂpmes\e§ttaed clight augufr@ﬁ% fil@ye. Once the
prOV|S|on I t tlo the u to power
down t he e.l\ﬁ/‘llsc& gpﬁgstﬁ? %@V%“%gmg\a % e "ggéY'gee"e%? ep'?’%é ting a

war ni ng tcsiwmth@wufaqtugnmyoceﬁsead the@oaMzBininGhoan b dore lyhaitheftbe asgooesent s t he
user Wi th [RPsheRaSr privr fmuedmaevu%ﬁg solAE bR irHRd Née?ﬁe&dé@%t fif deRgds Pr ef er abl y
|ntherraufactur!yr]%$ E fo rmdlf\é t he COI’II%UI‘atIOI’l of various
appl i cat i SRY e ﬂ’é’el‘f %’t’“sét' (el or exgestiveseire rgiPhangescaR bjat a st ore.
Thi s pr esd@nmade thicaghattie aelbatipe of pratisiomihyinforaatioblsidred ilewcod dagatset 0 be creat ed
during the manufacturing process and the provisioning can be done by either

the user 3601014 e Opﬁﬁeaﬁﬂﬁ Qﬁbrﬁ@urtaﬁorybﬂ thee&'év tlpqﬁéfgl% s%% qwer[: %&glhgé if the

user decides that t ser I ces rmsufficient
Of €excessi %Opeéaé?ﬂ?ldeémtwt%ﬁaffffg'egoeambdestaheméhthrqmgwf@qﬁl@e@m ection of

provi si onivagousrprevisiaiigtpestand AftheralioRs Madiss of @cikhOdia hodt A &QAInethie nul ti pl e
confi gur att %np ntbg%ouif&\ﬂl'e%eio%rg r%&'%gat save inventory since the operators

do not nee ore 1% ous ions that are manufactured to
vari ous prOV|S|on|ng types and further allows the use of a client on a host

devi ce whgsmosf he CTARNhe hB&t dBRcERRF isEHEREY foUpBrads BF dSwrdRRE ient

service, i.e. to provision the data client.

[00106] The embodiments described herein are examples of structures, systems
or methods having elements corresponding to elements of the techniques of this
application. This written description may enable those skilled in the art to make and use
embodiments having alternative elements that likewise correspond to the elements of
the techniques of this application. The intended scope of the techniques of this
application thus includes other structures, systems or methods that do not differ from the
techniques of this application as described herein, and further includes other structures,
systems or methods with insubstantial differences from the techniques of this application
as described herein.

25




[ 00105] Thus, the host device user is enabled to upgrade or downgrade
client service, i.e. to provision the data client. [00106] The enbodi nents
descri bed herein are exanples of structures, systens or nethods having

el ements corresponding to elements of the techniques of this application.
This witten description may enable those skilled In the art to nake and
use enbodi nents having alternative elenents that |ikew se correspond to
the elenments of the techniques of this application. The intended scope of
the technicguggsof this application thus includes other structures, systems
or nmethods that do not differ fromthe techniques of this application as
descri bed herein, and further includes other structures, systens or

met hods Wipgdghipsubstantial differences fromthe techniques of this
application as described herein. 25 CLAIM5S W claim 1 An apparatus for
provi sioning a data conmuni cations client on a host comuni cations devi ce,
t he host co ni cations devjce adapted to erate . op a conmuni cati Qns
network, t hehappdiihPRBEMRpIT HRESOANG |3 SR SPRMUPSRLRSIRE PN 6 BPYr o

vari ant configuration .ipfornatio - Eecond.d ta stare gd%gifd totstore
provi si oni ng i nf SPEIYNERYONS gV BiedishGPBHTFIoNs SpY'6 2fPteL [ rer3ife

provi si oni ng inﬂ%rnation.gﬁpred in|§ﬁgd sengd dat@islore as a function of
the variant confl'guratTEHS RPDPRAPM HCAPOPERS WLt i rst data store and
apply the sel ected proyisi.aning jnfor ipn Lo _provision &h ta

comuni cations cli e%t ?%E'Em &3 GSEr ?n?@?# ace S|t(2rteerV g?rlﬁngovﬁquﬁat'sgi d

provi sioning nodul e ta _enable a user of the host communications device to
provision the data comunications client. 2. The apparatus as recited in

claim1, wherein thesyanhaRt, Go8Tdddheatd ?tﬂreg&rgiiggﬁﬁé InfStmiafiGl udes a

paranmeter selected fromthe group consistin

a provisioning module adapted to select the provisioning
information stored in said second data store as a function of the
variant configuration information stored in said first data store and
apply the selected provisioning information to provision the data
communications client; and

a user interface interacting with said provisioning module to
enable a user of the host communications device to provision the

data communications client.

2. The apparatus as recited in claim 1, wherein the variant configuration
information includes a parameter selected from the group consisting of a
device variant parameter, a lock parameter, and a default language

parameter,

3. The apparatus of claim 2, wherein at least one portion of the variant

configuration information is read-only.
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device variant paraneter, a |lock paraneter, and a default |anguage
paraneter, 3. The apparatus of claim2, wherein at |east one portion of the
variant configuration information is read-only. 26 4. The apparatus as
recited in any one of clains 1 to 3, wherein the variant configuration
information includes a current variant. 5. The apparatus as recited in any
one of clains 1 to 4, wherein the variant configuration information

i ncludes a change flag. 6. The apparatus as recited in any one of clains 2

to 5, whereiy at ﬂhg?%m&piafélg@s #‘P%b&"i‘%%ﬁ the o‘f%ﬁdirﬁgt{t%off\jll%féiﬁtthé)@ariar%t

information I's rea e apparatus as recited In any one of clains

1 to 6, wherein tReRRErAhIHORdNEN i&ﬂlﬂ%gg%ﬁéﬁt%rié formation includes text

that appears in the data conmunications client during a first tinme start
of the host conmunications device. 8 The apparatus as recited in any one
of claimse 1 to 7, wherein the provisioning configuration information

i ncl udes datfa commerappatdt@Nss edditédtin RhP\GheidPHldigs 1CeNd, i vgheraihi thé variant
information. 9. The apparatus as recited in claim8, wherein the data
communi cat i ons clcoefiguratipndnforsiation ivgludet archatgeoiagl S set by the manufacturer
of the data communications client. 10. The apparatus as recited in claim
8, wherein the data communications client provisioning information is set
by the operator of the communications network. 27 11. The apparatus as
recited in & ai mie apperaéisnas rasited irsantiensaokelaims 2 & Puwbérein atdersioed t o
read information to control application functionality of the data

comuni cati ons clPPEien of the variprt capfigurationdnfagnaties is regdites] ai m 11, wherein
the first data store is further adapted to store the information to
control application functionality of the data

7. The apparatus as recited in any one of claims 1 to 6, wherein the provisioning
configuration information includes text that appears in the data
communications client during a first time start of the host communications

device.

8. The apparatus as recited in any one of claims 1 to 7, wherein the provisioning
configuration information includes data communications client provisioning

configuration information.

9. The apparatus as recited in claim 8, wherein the data communications client
provisioning information is set by the manufacturer of the data

communications client.
10. The apparatus as recited in claim 8, wherein the data communications client

provisioning information is set by the operator of the communications

network.
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comuni cations client. 13. The apparatus as recited in claim12, wherein
the first data store is further adapted to set a change service flag. 14.
The apparatus as recited in any one of clains 1 to 13, wherein the first
data store is further adapted to store read-only operator settings. 15.
The apparatus as recited in claim 14, wherein the data conmuni cations
client retrieves the read-only operator settings fromsaid first data
store. 16. The apparatus as recited in any one of clains 1 to 15, wherein

the apparatug i SR phARd b4 rddi8d WP Shairk TR HOMSt H541 G6re id furtrfar ML hod
for provisioning a data comuni cations client on a host conmmunications

device, the host jaapEHNbGaid HGRAGYH &6 BRAN HBPIIdR0P REIBERAIINPHF fhe data

comuni cati ons network, the nmethod conprising the steps of:” enabling a user
of the host conmBmgRinicafisnsdBumtce to select an option for the provisioning
of the data comunications client; 28 storing variant configuration
information in a first data store on said host comuni cati ons devi ce;
storing provisioning information in a second data store on said host
conmmuni cat i d@s ddhecppastlseat recied eclpinoyl,siieneinghe fifsb detat stome istfathed i n
said second data store as a function of the variant configuration

i nformati on st or @édapted tesipr the indermatiom tastantrel dppliction furstiorblityptf ttendada| ect ed
in said enabling step; and applying the selected provisioning information
to provision the copauaicetignaptiertat i ons client. 18. The nethod of claim17,
wherein said variant configuration information is also applied to native
host applications. 19. The nethod of claim 17 or 18, wherein the nethod
further conprli sesrﬁcl ear i ?}g sai d data conmuni cations client of data using a

cl ear data s1t30r e THFiappPanalis<ag @cit%dpm 9?5%1%t"@1ﬁ‘"€i” the first data store is further

adapted to set a change service flag.

14. The apparatus as recited in any one of claims 1 to 13, wherein the first data

store is further adapted to store read-only operator settings.

15. The apparatus as recited in claim 14, wherein the data communications client

retrieves the read-only operator settings from said first data store.

16. The apparatus as recited in any one of claims 1 to 15, wherein the apparatus

is provided in the host communications device.

17. A method for provisioning a data communications client on a host
communications device, the host communications device adapted to operate
on a communications network, the method comprising the steps of;

enabling a user of the host communications device to select an

option for the provisioning of the data communications client;
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20. The nethod of any one of clainms 17 to 19, wherein the nethod further
.conprises clearing data from host native applications on said host

comuni cations device using a clear data store prior to said applying step.
21. The nethod of any one of clains 17 to 20, wherein said storing
provisioning information step is perfornmed during a manufacturing process.
22. The nmethod of any one of clains 17 to 21, wherein said storing
provisioning information step is perforned during a configuration process.

20 23. The method ofofty e Qbnfd BAish ihbrh@icR2n J1AR% el L. 8l ect i ng step

is performed through a native intertface and abstraction layer on the data

comuni cations cli egdig had comtftinl®BlidiRbedHceC! ai m 18, wherein the applying
step for host native applications Is performed based on a conmmand recei ved

fromsaid data conging gidvRibhing infiihafn b Sebdtld Y& ahaste aPRrhigcations. 25.
The nethod of claim 18, wherein the applying step for host native

applications is perf&st 6Bemopigegbr@edice st ener nodul e finding a change in
provi sioning on said data communi cations client and alerting said native

host appli cati ons. sé¥ciing ez privizReingf infRANatidAestérbd Gh @hidEsetdnd Batd5>, Wherein
the storing variant configuration information at first data store step
further stores i nf ostomtasoa furetiore ohtheolariaptpdonfigirbtion ihfonebiicnstbiedy of t he
data communi cations client. 27. The nethod of claim 26, further conprising
the step of setti nginasaiddingedats estare cteaskt agn atidt dpgioh | seddctathirasaiiore. 28. An
apparatus for provisioning a data conmuni cations client on a host

comuni cat i ons devi @@blingheepigad comuni cati ons device adapted to operate
on a communi cations network, said apparatus being substantially as

her ei nbef ore descri&rplying the seleeted nrevisioningyinformeatioh tohpromisteodiheent s as t hat
enbodi nent is shown in the acconpanyi ng drawi ngs. 29. A nethod for

provi si oni ng a dat ad¥@perimubigeiors<lienti ent on a host conmuni cati ons devi ce,
t he host comruni cati ons devi ce adapted to operate

18. The method of claim 17, wherein said variant configuration information is also

applied to native host applications.

19. The method of claim 17 or 18, wherein the method further comprises clearing
said data communications client of data using a clear data store prior to said

applying step.
20. The method of any one of claims 17 to 19, wherein the method further
comprises clearing data from host native applications on said host

communications device using a clear data store prior to said applying step.

21. The method of any one of claims 17 to 20, wherein said storing provisioning

information step is performed during a manufacturing process.

22. The method of any one of claims 17 to 21, wherein said storing provisioning

information step is performed during a configuration process.

29



on a communi cations network, said nethod being substantially as
her ei nbef ore described with reference to any one of the enbodi nents as that
enbodi ment is shown in the acconpanyi ng draw ngs. 30

23. The method of any one of claims 17 to 22, wherein the selecting step is
performed through a native interface and abstraction layer on the data

communications client.

24. The method of claim 18, wherein the applying step for host native
applications is performed based on a command received from said data

communications client at said native host applications.

25. The method of claim 18, wherein the applying step for host native
applications is performed based on a listener module finding a change in
provisioning on said data communications client and alerting said native host

applications.

26. The method of any one of claims 17 to 25, wherein the storing variant
configuration information at first data store step further stores information to

control application functionality of the data communications client.

27. The method of claim 26, further comprising the step of setting a change
service flag at the first data store.

28. An apparatus for provisioning a data communications client on a host
communications device, the host communications device adapted to operate
on a communications network, said apparatus being substantially as
hereinbefore described with reference to any one of the embodiments as that

embodiment is shown in the accompanying drawings.

29. A method for provisioning a data communications client on a host
communications device, the host communications device adapted to operate
on a communications network, said method being substantially as
hereinbefore described with reference to any one of the embodiments as that

embodiment is shown in the accompanying drawings.
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