' e3e{ vwwWAxX$y{68{T{A 00 4 J UL 2003  SYSTEM AND METHOD FOR | NDEPERGeNHIW
«DOMLCADI NG FEATURES | NTO A SET OF STORAGE LOCATIONS | N A W RELESS

COMMUNI CAWG D448 CE 5 Fﬂﬁﬂm\m\w NVENTI ON The present ipg¥Ritob/@ksh S

rel ated generally to wr cation devices, and nore particularly,
to a systemand nethod for i r@epzndent|y downl oading features into a nmenory
| ocation of a wireless communi cation 10 device. BACKGROUND OF THE | NVENTI ON
Modern wirel ess co | ' i s, are
very popul ar becauygmmmmﬁg@eﬁgﬁﬁt@wyf eat ures
and options t hdDQWNLOABDING FEATURES INTOAVSET @IS TORAGEes. For
15 exanpl e, a v qsmgmmi ' [ p mﬁq

custom zed w tl\ﬁqcﬁé specific ﬁm%EgFgﬁegWWW%%g err@ 0¥CaE
particular country. In this fashion, w reless comunicati on devices can be
mass- proBuced for export to a foreign country and ready to use imredi ately

w t hout additional progranmm EL@fdﬁ‘ngEilmem a wreless

comuni cati on device can be programmed to acconmodate 10-digit tel ephone
nurbers of the Norhéd ﬁ%%ﬂﬁ@@@%!ﬂéﬁt@d%&n@%}#@@&ﬁ&%g BPRIPUNIGRIGL O
activate nunmerous options available in the tel ephone carrier's system A

Wi rel ess commewicesatarch misrei particatardy, foiat $systernr agd anethddf dor apdeperidentlyi t h
dat a encryptSAon fochemas, for operation with foreign | anguage 25 text, . and
to allow it<QWe atdanwfa@/fue@mweailz*@amx/yrlepmngﬁn@swlrﬂ%%mww%n
be i npl %ent&éi,ié‘p vari ous conbi nations in each wreless comunication
device to providé the user with several custon zed features. The optional

features di scussed aboveBﬂ(gKER@ '@Fdl"HE gl\éggmiéﬁss communi cati on

device by its manufacturer during the productio O process. The data and
execut abl e code/ i Nfjdeus Witéless ddmmiirecaibnddvatedsiét s ahlahflleerea) greeach
of these optional features are conbined with the standard data and

execut abl e 1% populer hecausentheyi axe convenienti to pseogndrproviide noamy featurese
04 J UL 2003, W 00I 54530 2 PCT/ UUS00106552 operati on of the w.reless
conmuni cat i hhPtions that agg, 16 byplemsnd’ om cAnypRtiena] telgphones. For

el ect roRgcal sabl:e.1Lead- = : T, :
comuni 2 gt [ oér%aé gg@égwﬁg%ﬁ% t e%%?%ﬁ%%%?gég%ﬁﬁn%eﬁ g‘ﬁﬁst%rﬂl)%erdam
are both wriwithrtherspéoific! dialing plarisoand didiigRedMt@nsdos angirticalaepormtty. alid at

the same time, Other forns of witeable non-volatile storage may al so be
used (e.g., thERmshiomtwiselesygemapumcatiordevives ran be. masstpreducedeforeaxpost

i gnifi ' iLizi i ngl & downl oad. Eirst,
A o w2 R R A e R
singl e progrsdBgrhfinifd UFGCHY BhitBd Sthies P4 GHRileiedRmihiddt G dePiceddl be

features will be requited by the wirel ess conmuni cation device,
20 programmed to accommodate 10-digit telephone numbers of the North

American Numbering Plan and the "star" codes used to activate numerous
options available in the telephone carrier's system.
A wireless communication device can be further programmed for
operation with data encryption schemes, for operation with foreign language
25 text, and to allow its user to play computerized wireless games. These features
can be implemented in various combinations in each wireless communication
device to provide the user with several customized features.
The optional features discussed above are pre-programmed into the
wireless communication device by its manufacturer during the production
30 process. The data and executable code/instructions that are associated with
and that operate each of these optional features are combined with the standard

data and executable code/instructions (i.e., the main program) that control the
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and then assimlate the optional features into the main program This JUL 2003

.method is undesirable because it is often difficult to predict which
optional Wweneos4s3® wi |l | be requested by a given custoner, anecT/USI0DEER

i nefficient use of nenory space to account for every optional feature by
conbi ni ng all possible optional features;l5 with the main program Second,
because the optional features and the main program are conbi ned and

downl oaded dpgativarof trbdinitedesdl comphiiglichtibealavies CRivebnilinédgadgtant e
EEPROM after the initial download is made. If the manufacturer desires to
add addit i othen writteniato dreeleatrosically ierasakile eeast-ontyomamorn (FHIROM efithee,
then the enti.re EEPROM needs tqQ be ergsed. or, repl aced, with the dat ed
combi nat | on“ReREOTABHGRIORcdeTiFes LReE isndhFelRHONA gieatiitss gt e main

subsequent | - iout A34e(h Lifer P Al ARKCFEFEH: HAPROMISERSE BRIk ON!

e
features ar e nmarn programas a single co

portionsg of ahdat ﬂﬁmaﬁfearmﬂ{ewéﬁm?mﬁedbzem&evw&ﬂb%do@%gméy sieo e t he
manuf acturer sinply wants to add a single optional feature. viously, this

updat i ng haused(eg, BERAMdatteryiacked RAMe ORF BfMiretcs). downl oaded into the

EEPROM because nventional systens. cannof update the conpbj.ned progr
once it is downl iﬁgr@d_arq}hﬁg%gra hgniicaty) V@F‘%ﬁsor‘i%t%f#%s& tﬁqﬂé@’f rom

e Nt t tonal ; . ! |
rake downl oadraoE, EREC beriie hEmild brbpfenlied ReSpASAPaIAE R 1,
EEPROM may be&ibmload@dlhsJaléih%]léopﬁ)gﬂangoi}@aﬁﬁﬁuﬂaaﬁl:éﬂml {6 pretidtermine

pre-allocated to accommmpdate the entire block of downl oaded infornmation. It
i s possibl ewttich optienal featruires wildheirequinedi hyf therwirelessccomuoruriieatispdeviced

B I O ] e
mal n prograjy ﬁﬁ&é&iﬁb%ﬁh% f4§ oﬂleﬁ“cﬁﬁ?éuﬁ F@ngﬁwm 0 ea te% *e%ﬁll

optional features into erever other scatte storage bl ocks o

EEPROM ar e beabqadsted bpecgivehngistoméheairel #Xs ainsinefficient use lof mdrheryt space
custom ze a W reless comunication device with optional features in

a
manner sucht@ pggounhforgyery aptionabfeature by rompbinipgralbpassiblenriionad featnresy

i ndepengent e 10 downl oading of the main program The present
inventi-‘(f)ggl prg{?}fggsmgﬂﬁﬂ%ﬁ?'to the problens described above as will be
appar ent from t hgeddid, OBbdAthsE et '?ﬁdiﬁﬁﬁéa%f&” At thEC QRMAN Progranh J4FeS -
SUWARY OF THE I NVENTION 15 The present invention is enbodied’in a system
and net hod ftombdmethandddownbpedenh sdgdthet,uadditionad apticmalr featdirea winnek dus

commni cat | 8Adad P &6 EERRUNCA e tae iiAl ewsniaast i Mok i she raptpgurer
control ‘opepalion 0f, 46 dMifih&as s ﬁBHHP %&ﬁ%&é"}odﬁ% Qfirefess & xﬂﬂ]uﬁﬁéaﬁﬁrﬂb' e
optional featUrés TIs prograrmag € I nto thée nenory |n8epen(fent y of the

mai n pr2@r adevides ther therédiraNEBBROMJAsédS it6 albé @Rasdceornteplassl)civithetheni t h
the set, or sets, of selectable optional features to interact with the
sel ect ed setpdlateshcenbimatioryofi theadptienali featuresn andeths anginepmgrameheing

furth i ncl i nki | it t I 5 asso th i t
the set of  SUPEEERHY SRMAGATET i he B SRR pRERRCIV: mebisOp BEREERERR | ve
unti | the s glptRhaP tbaablsfe OBOLAN Ao R8T HIAR_ broRafd’ A0TRCkindle0 cbiihined

menory. The ng el ement can be a portion o e maln program and can

include a plprogtan ypartiops ofties ﬁqaﬁmﬁirdgmhﬁmﬁ by hekdtty bef updated s tinne
storage_locations in the nenory. The main program can al so . .
25  the manufacturer simply wants to add a single optional feature. Obviously, this

updating has to be done before the combined program is downloaded into the
EEPROM, because conventional systems cannot update the combined program

once it is downloaded.
Third, the large block of information resulting from combining the
30 optional features with the main program may inherently make downloading

more difficult. A single continuous storage block of the EEPROM may need to



30 include a searching programto search the nmenory for a storage Iocflafthgllaz[][]3
:corresponding to the set of selectable optional features, the storage
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indicator to indicate when the set of selectable optional features iIs

stored in the storage |ocation. The |inkiing el enent can al so include a
pointer identifying a secondary |inking & enent, the secondary |inking

ol ural 1y oft oAl kY adhettha Rt ity BIBRk ar iy SR ERERIS R R o

the inventi gnis goasibietha® theSBloeR b B RBAAED A fol RALBHEANTAR ba! s'égafaﬂ_&h ugtg the
secondary linking elenent or a pointer to identify a storage location in

t he nenory. pArponsgwiicte areathénstqredt atcoatpéred stordgecbloeks oy the EEPREIM: Horset
of 10 selectable optiongl features. The programer sends the set of
sel ect abl e SptiaReealt maythe desifaple pusomednsigneey & ugite; thepraln PsRERRINPe

menory igade f t Qri ey . proar. The.,set ,of ¢t.abl e
opt 1 onal 51 cSArSetagh, pReR ] RS RERDNT AR Tt 32 e, Bbelr i e B B
encryption ydrever SIhRPS@Ittesy® Et%ﬁ’l%éjblo@ké BPENEEEPRIONIGHE aQhildbRgnosti ¢
extensions and 15 alterations, system managenent, selection and

present ation ext é&mondinghndthere exits ansieedntd dedablehémdustomeze ensviceiessand
alterations, productivity tools,_ and ganes. BRI EF DESCRI PTI ON OF THE
DRAW NGS 20 SPmmuRicatign, device j with, epEipeak deaiiires dns ar enanner; suph ethah the

e ouah . . _TTUEY & o .
funci vonal BPackaLSAzck GIF X UGRIGRS AT ERPRGY, jdihetienl o the
conmuni @t | downleadfigiéf theendih§reptar NThRipresentfihGentoh providésamitionto a

programmabl e nmenory of the enbodi nent 25 shown in FIG1'FIG 3 is a link
tabl e for t ke problemmdésctbad mboye sisowill ba apiparent fronGthe foHowing detailedt

illustrating a downl oadi ng operation for the enbodi nrents shown in FIGS.

1- 3. 0 4 YeBFTiPYepan acgmﬁ%v@sﬁ@re@oo/ 06552 DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS The present invention is enbodied in a system 100
illustrated in the 5 functional block diagramof FIG 1. The system 100

includes a wirel ess comuSUMMARYVOETHE INWENTRONE enbodied in a
I

cellular tel ephone. The system 100 i ncludes a housing 102 that contains a
transm iSer 104 dik Ppresereti irtfentidn 9 ethbodidd dnsa systen aaddr enethdd o forof

data, such as audi Q. communi cati ons, between the system 100 and a renote
| ocation, s@@wnieadingoptional features into a memory of a wireless communication
device. In an exemplary embodiment, the wireless communication device
comprises the memory to store a main program to control operation of the
wireless communication device. A set of selectable optional features is
20 programmable into the memory independently of the main program. The main
program uses identification elements associated with the set, or sets, of
selectable optional features to interact with the selected set of selectable
optional features.
" An exemplary embodiment further includes a linking element to also
25  associate the main program to the set of selectable optional features, the linking
element being inactive until the set of selectable optional features is
programmed into the memory. The linking element can be a portion of the
main program and can include a plurality of pointers to identify a plurality of
corresponding storage locations in the memory. The main program can also
30 include a searching program to search the memory for a storage location

corresponding to the set of selectable optional features, the storage location



10 site controller (not shown). The transmtter 104 and the receiver [%6]““003
. may be conbined into a transceiver 108. An antenna 110 is attached to the
housi ng WIP0ES3BOIi s el ectrically coupled to the transcei ver PCDES00/U68ES2
operation of the transmtter 104, receiver 106, and antenna 110 is well
known in the art and need not be describgd herein. A though described
herein as a cellular tel ephone, the 15 principles of the present invention
are appl i chBvi §tah andRat@l 16 fidivatechsh &@@Eﬂ@f%léc@éblé%?tf&fallféﬂhﬂﬁb 129,
but not limte cellular/PCS, radio tel ephone, and t

Accor di ngl yl;oredhm titmet\age lmem)m.on is not limted by the specific form of
W rel ess conmun n devyice. The wireless communi cation device 101 has a
central processt ]%}'ailf‘g e’P@PUFalilaiSOWEﬁe@oHPFBPrsl‘%ﬁigFfXﬁgjﬁ §SFORGAIYem

sysi eﬁhiogﬁ”%ﬁ%ema'?p%{eﬁegé@%?rf BB E e eV APl aTpRipR & 10
del egatpd ideriffies EASHOAUAG WItAIGNBE SO 1dcaﬁbi4§qﬂ the themsist e 100.

The wirel ess com‘rum cation i'ce 101 includes one or nore nenory “25 units,
whi ch may kxemaplaay conbodineards of tbe ynyéiign, the senaf seleatableanpiidriad fe&tnmw

116, such as a Iectronlcally erasabl e programuabl e read-qQnly
(EEPROV) . ¥8Ra Wnaldde e sacordanydinkiog dJement PEapRINEs tidPRNY T JPHES on

t hat must wering the wirel ess conmunication device 101.
As is knom&aﬁbﬁaﬁﬁ?w&ﬂg‘%l ons of the RAM 114 can be used as 30 shadow

r ead- onl y- menor @P@g»ﬁmﬁﬁleit@{@ al BORY ERIPIRA. o> HRNRIMOA! dediideseHROU ©

code / instructions, normally stored inthe progranmabl’e nmenory 04J UL
2003 WO oseleatzble Gpl?@'ﬂabﬁ@@ﬁﬁﬁ%ZH&Gpmogrammestmﬁhr dh&cs\elt(mfoseletlahle)
Addi ti onal | 1 kes a distinction between the ranmabl e

I
menory 1169 ﬁﬁaméemwam ﬁePQR‘i PBoStoRage ana the \Prags i‘ i BEEMQIY, ¢
he RAM 11
Lhe [t or mihdeneRdsfl B¢'a/ Bore oP BRODBINRErali? MY sef UF dolaiabie oBEBHEDT o

t o oper at efddt@resi @bl Snaqaéuma@afesosu@levasca dlingT gat dy8kéifis encryption

communi cation device 101 further includes an |nput/out put port 118 to
recei ve a Spsteny browser systera, os antariguager syfstemeor td;agsosnc EIQMB!@HS af\dom a

progra 22 |l ocated outside o u5| ng rarr 2 is
D oyt b oPlRERG, aYated s’BP{‘R&?’é‘ePE Of eand eogﬁfﬁ!ﬁgfll BEGHT

nto the whieel bt RALAARY AR o ve a
downl oader 115 t I\Sﬁ? to ?gﬁve%aﬁﬁé romt eoprogrzgfme

and to wri taadt dgsecei ved features into the appropriate nenory | ocati on As
such, the downl oader 115 acts as an internediate 15 downl oadi ng program
bet ween the progranmmer 122 and the programmabl e rrermry 116 or the RAM 114.

Goscription i undor IO WIESCRIEFTON CEIER PRAWIRGS. Code. ‘ana
any Sl ! SRR s NGO OB R BB S B RS

t he RAM 114abibub Reews esla@sdthewide @hditutddie downl oader 115. The set 123
conprises a collection of individual optional features associated with any

number of | nd| viliGal wptﬁtmnabna]ehbake:hag&fm df 26, exensplazy embBadinfemnt of thepl e,
FEATURE 1, wn as 124 in FIG 1, | d correspondto data for a dialing
pl an of thé”li WIHFaq‘%?XSte‘Th% FRENVEDHORy i t es the opti onal

features cont ai f 3 r nto
the RAVL 114 ac T & ul Bgrebi oot AoBrdhiath a0 HERg, FETRS erliQuiRlert
"bundl @5 ofshbdi ini Ffdal1. opt i onal features (e. g., FEATURE 1, FEATURE 3, and

FEATURE 4). It should be noted that an individual opti onal feature itself
al so can be ref efﬂGealsalH&tabimfdrtthﬁcpregrammaﬂe argmaryshowndn Fldud|

optional featur %Ibs £ 1sbunﬂowchart 1ﬁustratmg a downloading operation for the

embodiments shown in FIGS. 1-3.




04,1 UL 2003 WO 00154530 7 PGI/ |1 TS00/ 06552 execut abl e code. Ther ePcﬁ'rJel,JLmU3

.the terms "bundle" and "feature" are used interchangeably throughout this
descripti {S to be appreciated that the set 123 coul i Lt hin

t he pr ogrg‘;r?*r%dr/g‘iifg or it could be accessible to the progr a%@?ﬁéog@‘%a a
first 5 conunication link 132. Also, while only one set 123 is shown in
FIG 1, it is to be appreciated that thede may be numerous other sets
accessible to the pr r 122. One of these other_sets_could_include the
mai n program t hat th&g\ﬁﬁ&lEi CMMTIQMQFCFI{BPRIEEE&RE rder to
function. A second conmunication |ink 133 couples the programmer 122 to the
10 i nput/output port 118 to all O\A/Eﬂ\ﬁcBQiHMﬁ tilodbe witten or downl oaded
into the programmabl e nmenory 216 or into the RAM 114. The vari ous
conponents within the housing 102 are coupl ed together by a bus system 120,
whi ch may i ncl udEhe present inventiosnis embodied anc systems 1959Hustr@t¢§1 im the

ddition t t : : ! f clagjty, i b

e 111 dst rafetongl ook REIR of JGl o) ThE Hesem” 100 dnghdfe A witbhoton
t d i b L0 '

what 15 corGrIRRgea] EVRYTIOT Wit RerPe SbATRY I ) QRUAIR Mne! ©

woul d under Thesgstehatl100 iackides! £ housigTloD eeaiti whtdidis £ erahdhities 164ldindi anal

el ements, such as a keypad, battery, and display. 20 As_descri bed aboye,
convent i ona¥ecqivies| 806 teoatlow dransamissignt and resgption ofedatantsieltasousiiot he

optional features.and th in oqr a it h tthe conpined.program bei

pr ogr ammed TN %Cmg%ﬁgn Eﬁ%gﬁ@'} Mﬁ?g&r%gmc?ﬂgn’o%ﬁﬁl Y Fﬁlg
pr ocessjof or sigNEotrolIBF fhdtPHARA). mtﬂ&%&t&rbﬁmssﬂ&rtﬁ&%écefwéma@ﬁmw be
downl oadi ng process of the main program FIGS. 2-4 25 1llustrate how this

can be donecorfbifiedints adrandveivarili8ofAn hrtepnadrifrisatached tothe Hdifsing 182
exenpl ary enbodi ment of the present invention. The main programi sﬁg/r' tten
into a stor 15| sleetracatlyo coupladittpothy tianscever nt&r odhe rPRaFAEORE r‘be116.

The bundl e E ! Ul 1no. to t 3 of
30°r e 1 e T 1SRG, aRN kA I f KA e el aRfhedds O
st orage bl ofsbetesdiibddl RéteRM Mt é3¢ribbl. hdrafitadl fé@ﬂ&lar selephate, tBATURE
1 04 J UL 2003 WO 001 54530 8 PCIT/ US00/ 06552 further includes an

i dent i fi5cat principley of3the pmesemt inveatipni atecapplisgbled® aawdriatyf lofgwiredess An

enpty storage bl ock 152 all.ows .addif.ional future bund|es be ittep into
the pr ogr anRBRIHEAEPY davicendngidingn Dyt o imited taz saldary B afasioan

tain bot t £ , j i ; th
CTorage. bl otlels e ANdE RS, ARGEIRT, e YRR SOOI B 200 e
i nf or mat i onspedific fsrng obifeleésszemmurieatidn’délite.l bundl e, its nenory

address, and a code identifying what type of bundle it is (e.g., a dialing
pl an). Pointers Ahe Wi StePMAYYHcation (deyicen1@hdagra central precessing unity

o 1 he i 0TV

irelas
R arpecon B Bugtemm, 00, R IBEICHT a2 oS e
associ at ed Wi tthe tthskd DR InliHe dilp%rméh e tﬁ@%?&%?ﬂl;loa,h@r 81528 pdraeatdfon

of a bundle is sonetines referred to as an "entfy point." Each bundl e can
i ncl ude nul thephewherattbe yetmining taskbare afelegated tpmthes podcessihgrutite (hats .
For instance, 15 PO I\EER,l, shown as 138, can point to a nenory |location in
the stor ageShP¥akincuded in the,systamel00act i vation of the FEATURE 1 bundle. As

anot her exanpl e, , .45 13 V1RO u at
ot Sxarpl e RS WS AR BB A, GRR Sl
I'i nki ng28 heuhkRWRECH a8 & rithd Omi-Ades@hitRhoRURIARL) 112 drid & pté@tanafablene
pointers are 20 able to"dynam cally Iink groups of programs or portions of
programs w ntemarsh 116, such as an electronically erasable programmable read-only-
memory (EEPROM). The RAM 114 could include non-volatile RAM to store
information that must be present upon powering the wireless communication
device 101. As is known in the art, portions of the RAM 114 can be used as
30 shadow read-only-memory (ROM) to store information, such as data and

executable code/instructions, normally stored in the programmable memory
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other, elimnating the need to conbine all of the progranms into a smgli’a

-program or nenory |ocation. The flag 142 provides indication data, such as

i f the pawo ooy bundle 124 is valid or successfully | oadggribiloedses
EEPROM 116 or if a menory location is 25 occupied by a bundﬁg. A?t%ough

FIG 2 shows the ID 136, pointers 138-140, and the flag 142 as being
segregated fromthe storage block 124, it is to be appreciated that this

i 1§ onal |0 Uit & Rpfleg! SOM btk bl S Rp@RamR: dolde 135 I akes; 4
storage bl ogistindish bl:%eeﬁlrlﬂe113§)gQ£m§ﬁ%l@rrﬁ&&@??ﬁﬂ6eaH§r@{eYRma 1™M)€one

skilled 30 in the art would understand that portions of these features may
be written skilled tihethwrary owveuld eappretiaten it the RAM 114 (s edsd| G type. of f

this is dong, the 4 J UL 2003 | 54530 9 PGI/ US00/ 06552 i nf ormati on
in the non- mpg{qm@agm@gm%u&geﬂﬁ% gﬁ%saoqeé%@e qmatirestoged i the
progra bl r 16_by a ri pai . her. | e

optiongﬁaf ea urgﬁéyngjti ?‘% %\gi %?é%%gged%%héﬁr%/@]ﬁéngggﬁagﬁg&esh {,r\ﬁf%gg t he
FEATURE 2 besifheinicatidiedsdies @gg bl ock 126. 5 The data and execut abl e code
to encrypt information are stored in the storage bl ock 126. This program

has an | D 144 t olhevdiwireless hatommunicationendeyigei ol01lbufuittbemndneluideag 4®0 to

i ndi cate that the storage ock 126 is | paded. Pointers, 146 and 148 poi nt
to menory | Pt %‘%ﬁ?“{ﬂ’.@}&?ﬂﬁeﬁe‘ﬂéiaﬁﬁé?? %ﬁ&“@sdﬁéﬁ%f‘%ﬁé@ Freghiosas a

decryption kgyss '“?ﬁcﬂﬁc ivel . S ] b0 0
can al so be storleéd ex e%r%ﬁ%l%a'f‘%{%hgﬁgogg fjerd;@g?]s&agg%fsg%éﬁ %h?%%n gg%‘dlngh%y
the callfer programpes 12eislLafdte@. of Kardvaex afll sifiwefedddt Ehablesffehfiftes to
i nvention, the mai nJr ogram’n storage block 134 includes routines to

sear ch t hr obgdomrdoadied intonthisl wireless opmimenicationydevicd LAl aHye systetre 100
ti | feat 124, 6, 1 LT ti ) K
obt1 i pat | o BERAAYEe dosmiPAfe 155 imass RAM: Likite Bereite Seatiess from shs
| . | Siied ! _ .
1 the o rPREeRaet 222 JE A1 Phla IR rehBOLH' fedfinds 0 B" e iplftortitie’ nos

optional fentemiary Reacioil NGAY,sucherthe i downloaelpri 1Eeitts fagr ahhintebmedptegr am
toinitially know the specific nmenory |ocation of an optional feature. The

mai n 239pr o@Pwmlending grrogramy ketrenctheapragragnmer 1R3vansh the programpatiaal
feature cang{%gl}%%%klczﬁ EMi&(search t he progranmabl e nenory 116 for the

optional fe enpl ary enbodi nent of the invention, a

link table 160, P@%@g%&é'& bpz%seﬁﬁhv@ﬁti&ktﬁ{en&ﬂnvefhﬂhﬁés‘ delid HeRRlghbut

i ncluded in the 25 ramabl e nmenory 116 or in the non-volatile portion
of the RAM thig deStriptiomlis tmideestd68 todnthidesdatag executeble puftwher codé2and 64,
and 166 to convenjently | ocate and dynam cally i

Nk entry nts associ.ated
with the reRE@liberAskamREnying inisshanan, sue asidensidcation (Mcodes pad i n
progra f ' i. ' ' r.
01 e s ShEE R O 44 WA Rl 56 90T B A
particul ar bunBy ehe phegrammep 12068 Byahe doWrloddét 11520DRe ¥et T28 &drnpeiséd a
PCT/ USOCO106552
collection of individual optional features associated with any number of
individual optional features 124, 126, 128, and 130. For example, FEATURE 1,
shown as 124 in FIG. 1, could correspond to data for a dialing plan of the
25 country of India. The programmer 122 writes the optional features contained in
the set 123 into the programmable memory 116 or into the RAM 114 as
individual optional features (e.g., FEATURE 1) or as a "bundle” of individual
optional features (e.g., FEATURE 1, FEATURE 3, and FEATURE 4). It should
be noted that an individual optional feature itself also can be referred to as a

30  "bundle,” since any given individual optional feature is a "bundle” of data and



the progranmmer 122 can ook to the link table 160 to i nmediately obt a@fﬁ-‘t”ﬁgﬂm
l.ocation of a particular bundle. The link table 160 can include a pointer

t hat poi nWO aos4s380t her |ink table, which in turn can point pornasddisssonal
bundles or link tables. In this fashion, 5 many | evels of bundles in the
system 100 can be linked together by poigters and |link tables. Sone

exenpl ary enbodi nents of the link table 160 may al so have a | ocation 168 to

al | ow addi t ixgnatablei Ro@d.S ﬁp@k&&f@)gtﬁeo tehfd hgﬁ.m'dlé'k P! 'Seturd0 frebused €)

to be added to the link table 160 as new bundl es and [1nk tables are
written intntefthapgeaplgthehighone this deddrfptiod.t hough not shown in FIG 3, the
10 I'ink table 160 can al so have a flag or ID associated with each pointer
162, 164, and 168. i¥dto ihesppReesiatedethali therset 6223 aepuldy seside| ayjthip the

i ndi cate wh h | ocat i it is inti to is |oad W th a.
bundl e. TheS ﬁoaérﬁgﬁqggﬁg%qrnﬁtcﬁé‘?cgtb& N s@?'ﬁcﬁ? @%4%85?%% ol 1t 3?ﬁ"'(sﬁot
shown) t® tksmhd t is rfeldt Is t

interr elsa;ti onshidghgél%&lk %?gé éétgv'\e%ﬁtelql}él?en%l n p(riggrli%ﬁ%ﬁgq?ﬁielq??hﬁg%l e
160. Alternbeiappreciatét thahkhesbimayl Gie muméousn othigrorsatsedcwdssible tchaheai n

programitself. Further, unused storage bl ocks of the programmbl e nenory
116 can be Brogrammenidd ©Ose of thesecothensets saulbindude shemaia progsamethat

i ndi vi dual | nd vegct or,ed. Vi gimters in.t |ji.nk table 160. In
ot her exenp ae?\gﬂ-%gességggﬁp%ﬁ?@o? HSY‘CS&GF.E‘FE%%H? réolr}ﬁﬂﬁh?rébl e 160, the
mai N program canACesiotd cainfititQbH HhRLI &dples the PridBraNméIeE22 Qo the
activate each optional feature. The main program can ‘then identify and
activat¥ a Ingudy odtput] port @8 tpaliowahe setaldd te Heywuittergor dowardbadedhintbithet i on
call commands. |In an, exenpl ary enbodi rrea{ehof the invention that utilizes a

link tabl e PEPgFammable mempry: b aminiodthenBANMkI4 apihe yanous comppements

togeth - onh dyr i ngthe hniti | padi Th
optonal 1 o8 RSB 1oy WE Mg HHBetl) b EERSRAR R MR DY ur e
can incl udeirbidé arsower b, édriol i, andb&tatiUsGEnaF basGhyalditibnafsaddathi ng

plan pointers, in anticipation that the bundles for these features will be
subsequent | bus.obpavever, fdrghe sake ef clagityihe viasipubpusesdienijlusteated ik KIGbl e

s n b Rs BHE Sl B rhreddaibion abhGugh nor MeBibap hemrn s th
PGT/ CI SO0 Opf321 yeadliss t@a@n@ﬁgﬁgﬁ%ﬁ wihaé L?)‘;:Bﬂ:sﬁ%r@& Qo BOHE rgé;entAS

bundles w il be | ocated, can nam cal to the bundl

wi || be expirsientidnpebnw, skilled! iimk theabdre Wdulds understandachat etlief witelesst age
when it is first loaded into the wirel ess communi cation device 101. The
link tabl e femEmWRication levirer | hassaddjtional elemenits suchy as adeypadp battery,

pr ogr ammer éﬁadﬁ%ﬁn a bundle is to be downl oaded. In sunmary, an exenpl ary
enbodi ment oOf t fvention all ows optional features to be downl oaded

separat®zdy from e dq@bfbéd OHRE dorentiBAYDRvirBRsOPEdBRRINILEAGNT 6pstand  he
mai n program are downl oaded separately, they can nevertheless interact with

and access eaplirethe contbhinatign of éheisptiohabfeahtres and thé\maia pregrameswith
invention still allo the main programto be .combin i opt.j onal
features i ntBf SPRINIRE REOBEAE, Q%PESV\SIQS"B@ dRi® & %Pﬁ%éphe%%égﬁﬁm

i nvention r { I i 9 i i i i.nt o
e pr ogr aniatost on e BETRSadihe ML P o' driole oRicRaPFLAR " [

dynami ¢ | oadengphfaedrieom theWdowhldadiag proddsdrsfstheontdn gstdgdam BIGSr 24 15
wi t hout having to reprogramthe entire programuable nmenory 116. For

exanpl e25 t hdlysteaie hovathie caeherdgne16 may initially be programmed with a
version of the F U 2 (j.e., encryption) bundle 126 fqr. donestic use in
Uhe it ot S ot oFICAR T A stherBatic Af e BiostrnmaglerBemieay: 06 o Tb SHeRPlay | he

domesti c vepsy : c j | ShQE [ iitabl.e
For export arrsorilert 1 G0°PUBEAC Tbel HeClilin forsRaRRY B Ve L8O S
repr ogr am ostoragd dlddkAheinozy odations) 284 a$ the pro@nmniable htemofy NééesHar y,
wi t hout the necessity of reprogranm ng the entiré programuable nenory 116.
bundles FEATURE 1, FEATURE 2, and FEATURE 3 belonging to the set 123 of

30 FIG. 1 and shown as 124, 126 and 128 respectively, are written into other storage
blocks of the programmable memory 116. Each bundle, such as FEATURE 1,




FIG 4 shows a flowchart illustrating the downl oadi ng process for th[]e4 JUL 2063
. programmabl e nenory 116 shown in FIG 2. In enbodinents that utilize the 25
downl 0ad®O WSAS30 t i s assunmed that the downl oader 115 (seePETBS00106552s
already in place in the RAM 114. The downl oader 115 interacts with the
programmer |22 to programthe programmabje nenmory 116. The operation of the
programer 122 and the downl oader 115 is well known in the art and need not
be descri begrther fRhadds dieidintificifiont (I} 286 1dfe OF rAbredpSHRéRIB8ADOShARNt  Of
the invention, the main program associ at ed with the basic operation of the
wirel ess célaguii2c aAincemptyd stbrage) Hlod0052 \Aloses adEforid fRGivelsnodies36be
device 101 is downl Oﬁded/writte first by the programmer 122 into the
storage bl dERtterBintg ?R@&W&E\‘?ﬁ@e@%rﬂﬁy 116. I n enbodi nents where the

e 50, i e U FEATLAR £ SRR A

pointers but in"aninac tage, ong w :
mai n pregr ageditabledccdes e ﬂs7§e111e;ﬂ2@ti<%dfu@vksmbheaéﬁﬂe ReGdgbloble 1nacesaryily

witten into the storage bl oc . needed, the main-programin the

st orage bl praghddmable memarynl6.pdhetI®) 186 moubd incdudecinfemmatjort such iasra of

the link table 160, At_step. 172, if_a manufacturer does pot é\dés;&tp add any
&@Rﬁﬁ G igent

optional f @ytesieeof the RRAJURE d bundleqitsmemonyha peantha co Hying

pr ogr ammer 0.1 he_ dowr ' process at step 182, and the
wirel ess cymﬁf%rﬁggpkg{r{ﬁ%lee\]}?ése&l%ig:gglﬁgé%br distribution to consuners.
The link table Pothtetd arel@idwhto PEseskillé@ad ¢He at€ARH AT lg@nétallyl Viaedbles

state. However, if the optional features associated withthe bundl es 124,

1r22’ rilrr%v’sr 3[%2 15 I ook fe?{ ﬁd;:gcﬁ;iglee}het oa(rhi‘ge bglleock in ?&gmlzm’r angrabl e
prog S. val S i [

menory 116 116 WRRkRILBRFHMAEE Ailata A2 exeeytable sybruding B%*"&CIQB%{/B‘%“H s
not rgq‘“ ”i‘-‘tgl TRENE l?\&’ﬂkgi ega:f. % 9%\@6‘?53%% iaggé%spfoé'ﬁéﬁigpﬁdbﬁ% 2

bl ocks. The bundl'es can be ovv?ﬁ oaded Tt o any avai l sore storage ﬁocgg

because naisBrriRtiotsareferted Ol /08N b‘bﬁﬁ‘f ?&ﬁt.haﬁa%ﬁab&fdlé% Rfudd adulsipis ch
t hrough the programuable 20 nenory 1 to locate the bundle after it has

been down| pexriers ito anyutwmber nof entryhgointsi of othest bundles, tHes instance,
manuf act ur i nes whether to downl oad the byndles 124, |26, 8,, and
1301 a5t MOBFER I ASE ey 5 pOTHio  demIEy oMot et staaeg block
conbi nat i Omfmﬁfi&ﬁﬁa{es%{#aﬁm 8f M FEA %{Q&HZ 16: XE%B&{&%'ZéZmnﬁr@cess

Is perforned offline, prior to step 174, by thé pr ogr anmmer
Al ternati vEQINTER tZ shbivin fasr 1397hmdiynpoing tohahotHer| buredlehthat ineleds atol 2uri 60,

the programrer 122 initializes the 1nactive link table 160, reads, the |ink
tabl e 160 tcengerently (withsthe F&; i h hundle; thereby dynanically dhed a

or oar ammb it & SBORERb Ry igh i PR ARt i s BRI Iy gififter e

; ; . . W oadt _ X 4]
UL 2008 VB Do b B D ey 123 or
t he downl oadber, ldiimitatingo tis ndesd Hancdmbineg all oft theageogtamk into teheingle

programuabl e nenory 116. Ai step 178, the
program or memory location.

The flag 142 provides indication data, such as if the particular bundle 124

is valid or successfully loaded into the EEPROM 116 or if a memory location is

25  occupied by a bundle. Although FIG. 2 shows the ID 136, pointers 138-140, and
the flag 142 as being segregated from the storage block 124, it is to be
appreciated that this information can be integrated within the storage block 124

as well. Additionally, while FIG. 2 shows the optional features being located in
storage blocks 124, 126, and 128 of the programmable memory 116, one skilled

30  in the art would understand that portions of these features may be written into

the non-volatile portion of the RAM 114 (see FIG. 1). If this is done, the



applicable flags 142 or 150 (see FIG 2) are set by the programer 12%[’?'(9””03
.indicate that the bundl e has been successfully downl oaded and is

functi onalwodo/sdss® at step 178, for enbodiments that utilizpctRSodidesde t abl e
160, flags in the appropriate pointers 162,164, or 166 of the link table

160 may al so be set by the programer 122.to indicate which nmenory bl ocks
have been | oaded. During step 178, the progranmmer 122 can al so update the

link table i Jocat. 6 If d i,nt
St or age. bl ot faapeA I8 tHthROpiatiie TEERP 1B Yo A nfoRl' A HeBedite so
downl oadi ngthy aResabl¥hhé®o qubwz{‘p@agriyépﬁp@é@_ have been descri bed

broadly as a |loading of a "bundle" into'the programmable nenory 116, it is
under st ood that Amotheh exdingle cein aine optional i featalre f aad Uite, painterbids 4 i dida

0 bnRBerk St S B Bl Al T heh foE |
B e R R T

of bundle bbioel BNMHad§stolhidd ik aBl HY MR rliEREOMAt 1 Gs o ekiryblien

bundl e is downl oaded into the programable nmenory 116 and 20 if no
addi ti onal bundlecandial flagh@5 twl sliaatesthap th8storagehlackel basndadeti. nHoimterses s

o7 0coss. oot BRA LIBRAIN £ AR PCAORB (g neY U] MhGre PBHATEY Ort ne
doun 0ach NG ALBRPS SR ki) EoddBNRIR e oS Kk bhaYE, JRE SR Rns

optional features . € prd.gramrab. .
i ndepentent tan alsot be stoded oxtefidly tb thefeaturaddopasdedetdviiebendle by the
conmmuni cation device 101 can be custom zed i ndependent of the initial

pr ogr amm-n. allertbat uses thefeafuireg it will be appreciated that, although

speci fic enbodi ments of the invention hav een descri bed herein for .
pur poses of 30 i FEETEHF V%%Mi efi&?tﬂ)’ﬁgtﬁ‘?é‘y € Matk RRPERSLL™

deviating f | I he. i i (EN=De e
the 11 gures oot maock ol JAGURESHRN sty ERT (APt LB, PrRgag it
enbodi ment smisory bHEitatrgve firdantyof theruptivmab éeataresr124; @26, anido128€These

progra ble nenory 116, a portion of a bundle, an entire bundle, or all of
t he bunt® esTORENeFUS] kpewn aptimdzatien jechninues PoPNER1ZEf thenameaeruired tPhese

bundl es are ] 4 1n h other or to 1 in.pfro

bund! o521 e AL) LA TSE oA BRRCER B ob oMol RIGIET Y
appended cl gbiifinest fetHe iR gﬁbgia:ﬁnn_?éra&bmm ﬁ{e_eoo;%]t‘i’oﬁlﬁ feBffteitd REGAFIMACE
wi th established doctri nceﬂs; c:rd Ieil mﬂ;hrrlterpretatl . What is clainmed is: 0
4 J U L 200eptisnahfeature. cAedordihgly; tHere As nd reqeisementriomtheanainpmgvameo
conpri st ng: initially know the specific memory location of an optional feature. The main

20 program need only have the capability of knowing that an optional feature can
be downloaded and to search the programmable memory 116 for the optional
feature.

In another exemplary embodiment of the invention, a link table 160,
shown in FIG. 3, may be alternatively or additionally included in the

25 programmable memory 116 or in the non-volatile portion of the RAM 114. The
link table 160 contains one or more pointers 162, 164, and 166 to conveniently
locate and dynamically link entry points associated with the respective bundles
124, 126, and 128. That is, instead of the main program of the wireless
communication device 101 or the programmer 122 having to search through the

30 entire programmable memory 116 for a particular bundle, the main program or



a nenory; a main programstored in the nenory to control operation ofd 4 Bl 2003
W reless communi cation device; a set of selectable optional features

progr anm¥¥P 80/8458G t he nenory i ndependent of the main progreCE/USE0/06552
identification associated with at |east one of the set of independently
programed sel ectabl e optional features;pthe main program using the
identification to interact with the at | east one of the set of

i ndependenthe ppog@naferd23ehR0baR! 1© it [ieid dhbleeBSUfE nnRiddately obkdiAdthe
el enent to associate the main programwith the set of selectable optional

feat ures, lovationiaparkicolaebundle.i ng an i ndi cator set by an external
programmer to indicate en_the se f selectable optional features are
stored in the nﬁ%ﬁmk sablerhes) oy fclude adpainfar thahBORt Reotherdin tallement
is a porti O, | . . [hC : ' ' LS. to
dent Ty alnyh N EaR REIGEARoh TGRS DO ey, Th, B8 BiBlin 7, o

pluraligy e leveRRIHindesSintha @39 ste?k A00 eAs be 1RikeAGogettef Sfﬂﬁﬂﬁérﬁﬁnd
sel ect abl e _oalcyogtional feature in t%g set. 3. The devi ceg%f clbgi m 1 wherein

the main p tahlesn Sbnueexeanplery embuglimenty efthiedirdetabtahl6hmaryealso hatrea a
to the one of the set of s | e optional

storage | ocation correspondi hg . . | ect

features, tofatianologe ?@b‘é{taidéﬁh%%’]i peindersi(eintngto ?@PWHE @D} eR P Re one
in the set | ec [ r | S i St 0

| ocation. fandid Gk 3u8ARG) ANk BOMRD 4 pShobdtel A URLYARER are
optional f ealitteRntothe Pi6gratnabl flent !ﬂ%DtAlftb(o@gﬁh@f SKSWhAAFIGPB, teer e
the one of the set of the selectable opfional features is stored. 5. The

devi celbf bink table Ih(bcan alsoHwvat a Iflagsor Bhassdciated with eathtpointar 162 dbte
optional featu onpri ses a,sel ected e of a dig]lin | an system .an
encrypti onaggsié?n %81' Hhfanes t??sl?%_‘_ﬁ‘)teroilg C‘F%M&g%%s?%ﬁﬁsca W fnlﬂ}_e_ 2003
16 6. A Pr oQLARE) NMaf¥A YERNcHife 1 iLloR38d GRRUaRRON_ devi ce comprising:

a wireless co nication device Raving a progranmmable nmenory, the

progranmabl e neriiey ni¥ini PebgRail irstthet Sloage HISE 1188 dontainer & Poiimemn (RGHOYr am
associated with operation of the wreless comunication device and a second
storage | oehowan dof fthe e dinkf rtahle ht60 i tat previdegdhe o@ppropriate peperatingpl ed

to the,progr bl. e nmory, .tqQ.receive a set of sel ectabl,e.,optional, f.eatures
for thivi AMCIERIaionshaR ARt inking Betwaen she matn HTRSTATR Afgh the 1k fakle J8P: 't o
send the s . ' I : : N the
Setond ot of BB UIOLiRk 201 A mia§ B SHES talee wiltih the mBOpARSaiT

opti onal f déselfr darthers hﬁumbstnch@ bloags of theapregranmaiplennemiory 1d6 cansheor i ng

of the main programin the first storage |ocation; and a linking elenent to
associ ate PHE" F\teﬁrg@iafﬁf%et domlogds of optianal aﬁ?ﬁ@“@ét?‘%am‘%&éﬁﬂf ,

Soomal ! n _ o & i
when the. o SECIPREY anf YhABray bR 8 il e Tl 1B BT T Offer RelillafiF" ©
st or ageo | oepibediments T &Y AdLHiRZe &l1H1MaB1eMIET,8he nidlfl progkarmdcasl esfain

includes a pointer to direct the progranmmer where to store the set of
sel ect abl e anpoptiopil featuner kst omsubwroyiirey rtanaxtbiate acwoptichal Teatuggst Ene of

or 00 b PRSI SPEFaah 446y LN RGO NV AV daterr AR Iaieds OPHRgal
System of - gbahf by YIS ol dARichl ¢8RSl B @bt 0nal T eat ures i ncl udes
In an exemplary embodiment of the invention that utilizes a link table
25 160, the main program and the link table 160 are loaded together as a combined
program during the initial downloading process. The optional features need
not be downloaded at this time, but the manufacturer can include pointers in
the link table 160, such as encryption and dialing plan pointers, in anticipation
that the bundles for these features will be subsequently loaded in the future.
30 That is, by loading the link table 160 having predetermined pointers with the

main program, the main program has a mechanism for knowing that new



pointer to identify a menory |ocation in the progranmabl e nenory. 10. Brh UL 2003
system of claim®6 wherein the |linking elenent remains inactive until

act i vat edWyyowsassopr ogr anmrer, the programrer activati ng thepirnisoorgesst enent
when the programmer sends the set of selectable optional features for

storage in the second storage |ocation. L A progranmm ng systemfor a

W rel ess communi cation device conprising: a wreless comruni cati on device
having a pr oghallRbhdeRIBNY, whitGhe bAAARERE) &hwg{em&wl'eﬂgviﬁ Be Iothted
storage location to store a main program assocl ate 04 J UL 2003 17

wi th oper at iand cafi thiwe dyinaehiesly diakrtothe dundiesdeAs edlldndexplagrdibelongrthge

| ocation different fromthe first storage |ocation; a port coupled to the

pr ogr anmabl Biey 16Q) is dn ary dnastiverdefauls stage arhen dpisi Hrefl lopded inse ther
the wirel ess,. ni.cation device; pr.agr r,coupled to th ont to send
the set of 3\8 eg%n{ég _ GBEsasten) deviss 29168 %ﬁfqgga'f}%rrﬁ%#é%‘?ﬁs&‘# ptage
second s or el iaalizdTby the pRIAARBHEPT2OSHRER Abutle 360 1 dB e
optional features in the second storage | ocation I ndependently of a storing
of the main proghmasummardye ahiexempiayragbodimeriti afrthe dndemtion alowsg aptéoredt t o

associate the main programwith the set of selectable optignal features,
wher ei n t he f¢3turesitg emgmmoaﬂﬁ@sem@t@y e the mais progyamg Eyeadbeonghrthe

| i nking ele t an | inking el enent, hawi n | uraldty, of

ot nt er's. t o Spane RSO e el pRSeand HEE oihionfed sBehtately tndh ca
pr ogr amm ng ngy&ftRéTedsOinteradt WoItR ShdC A6res badH bﬁﬁbrdﬁt\fbﬁgh%@pﬁéesbf‘%bﬁters.
W rel ess communi cation devi ce having a progranmabl e nory, the

pr ogr amh@ibl Whidertheypresenhinventionstillstliovegthe mairt poogram $6 beeombined withgr am
associated with opfzr ation of th? \Iglér el e;cf comuni cation ~i ~ice and a second
storage | oc®PtigRaljfeaturesin 3 syigle downlead, ag willhe descatheghnext, tae PTESRMY ed

to the prog ﬁﬁ?vmeréﬁ‘?é@éy%ﬁeor cgg‘@}rgegt aoaf%garwgégeé t35M RS @Rl &agﬂgé;%ggsmf fRbUT e

for the wirel ess comruni ¢cation anmer coup e port to

send the seth®pregrhnthableaneniorpnas corairvédly Wath fife pfibnalfeatiires agd the t he
second storage | ocation, the pro&rarmer storing the set of selectable

optional feslynamicilnading featwre alawsgptioneht featuresdepdededded of alteredri ng
of the ?Si n p%a{p in the first stqéage | ocation; and a |inki nqégle nt to
associ at® t REURHNNRY DG Lo THProsTam: tae endiresprograypabls, menary dgr urkay,
wherein the I [3%151 ' f egd aLep

| i nking el eﬁ%ﬁ%‘?ﬁl{'ﬁgggggn ar ya%?‘% nkKi ngryef%ng%?s]ﬁ%@iﬁwgggﬁtﬁé?a Ity g%th 2

poi nters to vessot of Yhe FEWTRERY (ief, enoryprivg) iriritle TREWoY doatssticatse inntHehe
programuabl e menpry. 13. A progranm ng systemfor a w reless comunication

devi ce conprinitesgstatesviftc sabsequant imeaititasy be desisabletorrgplace the domestice
, th I havi fiFst stol . ' i
ey, L VREAYE SFIROLECRRIRYWARY Dekofbrl bf SherfptioRSSlARE PR SreahOhe 2
20 The dynamic loading of system 100 allows the user to reprogram only the

FEATURE 2 bundle 126 as well as pointers, if necessary, without the necessity
of reprogramming the entire programmable memory 116.
FIG. 4 shows a flowchart illustrating the downloading process for the
programmable memory 116 shown in FIG. 2. In embodiments that utilize the
25 downloader 115, it is assumed that the downloader 115 (see FIG. 1) is already in
place in the RAM 114. The downloader 115 interacts with the programmer 122
to program the programmable memory 116. The operation of the programmer
122 and the downloader 115 is well known in the art and need not be described
in detail herein.
30 At step 170 of an exemplary embodiment of the invention, the main

program associated with the basic operation of the wireless communication



04 J UL 2003 18 with operation of the wirel ess conmmuni cati on devi c[]e[' 69%2%93
second storage location different fromthe first storage |ocation; a port
coupl ed tWOt0BE4530 ogr ammabl e nenory to receive a set of sel @CTAiH00/06852i onal
features for the wirel ess conmunication device; a programer coupled to the
port to send the set of selectable optiogmal features to the port for

storage in the second storage |ocation, the programer storing the set of

sel ect abl e duvlideol(l isfdairhlcadled fwiriteers ey GicopRsahnifat 1ZMintodResrstage! v
of a storing of the main programin the first storage |ocation; and a

li nking el 134 ofisbe girageammabimimemenyi km dhtémbodinsents ofherel thet libke

A fi Tt i ndrel g e dO heiteck dhe el 18kl 0 RERpce e G per RIS Ll
2 at ! . | > OR t
ot Ty a Horarg T oLty AP, aRoCleattd ol STROIE: et ke AGEE o ©

the set 50f sig) ev0.abThedpik edblk T60atdedeRiof Be TieRbSShrily WHiERndhtd ke FROMEY
| ocation, or a tige of the one of the set of selectable optional features.

14. A wirelbdeck t eaddd; thel evaineproguami isi the: stordge blocktlddaapa ¢antalri an
storing a mai.n program ~. ssoci ate i th operation of the wireless
comﬁn?catiﬁépﬁg%“%é?géog&mh‘% Pé\%tém}ﬁgt}ﬁ I skl g \tI)V: e to store a set
f | ect abl ' I j Ly . f t '

of sel ectabl e opy &@g 175%5%?@&4&@%?%%%& w{sﬁh%ta@g @ Bgflbgg{ (eég}-%%ﬁe

| i nki ng el enent 'to assocfate e nmaln program w

optional fedtthe @direlebs commimigabe dericedldlPthar HIQ ptdEras@hep 23 ebapilae
optional features with the main program when the second storage |ocation is

progr ani¥ed the downleading process alciter t188) and phieowiteléss ommainicatipnadevice
i ndi cator to.i.ndicate when tfhe set of select e .optiqnal, features.is
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storage block 134 has search routines that search through the programmable
20 memory 116 to locate the bundle after it has been downloaded. It should be
noted that prior to step 174, the manufacturer determines whether to download
the bundles 124, 126, 128, and 130 into the programmable memory 116 as
individual bundles or as a combination of several bundles forming a large
bundle. The bundling process is performed offline, prior to step 174, by the

25 programmer 122.
Alternatively at step 174 for embodiments that utilize the link table 160,
the programmer 122 initializes the inactive link table 160, reads the link table
160 to determine if a pointer in the link table 160 has designated a storage block
for the bundle, and then goes to that storage block in the programmable
30 memory 116 to download the bundle. The link table 160 remains in an active

state once initialized by the programmer 122.
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memory 116.
After the bundle is downloaded into the programmable memory 116 and
20 if no additional bundles will be added at step 180, then the downloading
process is completed at step 182. If more bundles need to be added, then the
process described above is repeated, starting at step 174.
In summary, the downloading process shown in the flowchart of FIG. 4
allows bundles of optional features to be added to the programmable memory
25 116 independently of the main program. In this fashion, the wireless
communication device 101 can be customized independent of the initial
programming.
From the foregoing it will be appreciated that, although specific
embodiments of the invention have been described herein for purposes of
30 illustration, various modifications may be made without deviating from the

spirit and scope of the invention. For example, while the figures for the
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appended claims, the interpretation of which are to be made in accordance with

established doctrines of claim interpretation.

What is claimed is:
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a set of selectable optional features programmable into the memory independent of
the main program;

an identification associated with at least one of the set of independently
programmed selectable optional features, the main program using the identification to
interact with the at least one of the set of independently programmed selectable optional
features; and

a linking element to associate the main program with the set of selectable optional
features, the linking element having an indicator set by an external programmer to indicate

when the set of selectable optional features are stored in the memory.

2. The device of claim 1 wherein the linking element is a portion of the main program
and includes a plurality of pointers to identify a plurality of corresponding storage
locations in the memory, the plurality of corresponding storage locations storing a

corresponding selectable optional feature in the set.

3. The device of claim 1 wherein the main program includes a searching program to
search the memory for a storage location corresponding to the one of the set of selectable
optional features, the storage location having an indicator to indicate when the one in the

set of selectable optional features is stored in the storage location.

4. The device of claim 1 wherein the set of the selectable optional features includes a

pointer to identify a storage location where the one of the set of the selectable optional

features is stored.

5. The device of claim 1 wherein the at least one of the set of the selectable optional

features comprises a selected one of a dialing plan system, an encryption system, a

browser system, or a language system.
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a port coupled to the programmable memory to receive a set of selectable optional
features for the wireless communication device;
a programmer coupled to the port to send the set of selectable optional features to
the port for storage in the second storage location, the programmer storing the set of
selectable optional features in the second storage location independently of a storing of the
main program in the first storage location; and
a linking element to associate the main program with the set of selectable optional
features, the linking element having an indicator set by the programmer to indicate when

the set of selectable optional features are stored in the second storage location.

7. The system of claim 6 wherein the linking element includes a pointer to direct the

programmer where to store the set of selectable optional features in the programmable

memory.

8. The system of claim 6 wherein the linking element is stored in a storage location of

the programmable memory different from the first storage location.

9. The system of claim 6 wherein the set of selectable optional features includes a

pointer to identify a memory location in the programmable memory.

10.  The system of claim 6 wherein the linking element remains inactive until activated
by the programmer, the programmer activating the linking element when the programmer

sends the set of selectable optional features for storage in the second storage location.

11. A programming system for a wireless communication device comprising:
a wireless communication device having a programmable memory, the

programmable memory having a first storage location to store a main program associated
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selectable optional features in the second storage location independently of a storing of the

main program in the first storage location; and

a linking element to associate the main program with the set of selectable optional
features, wherein the linking element includes a pointer identifying a secondary linking
element, the secondary linking element having a plurality of pointers to identify memory

locations in the programmable memory.

12. A programming system for a wireless communication device comprising:

a wireless communication device having a programmable memory, the
programmable memory having a first storage location to store a main program associated
with operation of the wireless communication device and a second storage location
different from the first storage location;

a port coupled to the programmable memory to receive a set of selectable optional
features for the wireless communication device;

a programmer coupled to the port to send the set of selectable optional features to
the port for storage in the second storage location, the programmer storing the set of
selectable optional features in the second storage location independently of a storing of the
main program in the first storage location; and

a linking element to associate the main program with the set of selectable optional
features, wherein the set of selectable optional features includes a secondary linking
element, the secondary linking element having a plurality of pointers to identify a plurality

of corresponding memory locations in the programmable memory.

13. A programming system for a wireless communication device comprising:
a wireless communication device having a programmable memory, the

programmable memory having a first storage location to store a main program associated
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a linking element to associate the main program with the set of selectable optional

features, wherein the set of selectable optional features includes a first indicator to indicate
when one of the set of selectable optional features is stored in the second storage location
and a second indicator to identify a memory location in the second storage location where
the one of the set of selectable optional features is stored, a size of the memory location, or

a type of the one of the set of selectable optional features.

14. A wireless communication device comprising:

a first storage location storing a main program associated with operation of the
wireless communication device;

a second storage location programmable to store a set of selectable optional
features independently from the main program,;

a linking element to associate the main program with the set of selectable optional
features, the linking element associating the set of selectable optional features with the
main program when the second storage location is programmed to store the set of
selectable optional features; and

an indicator to indicate when the set of selectable optional features is stored in the
second storage location;

wherein the set of selectable optional features includes a secondary linking
element, the secondary linking element having a plurality of pointers to identify a plurality
of corresponding memory locations in the first or second storage locations, the
corresponding memory locations programmable to store a one of the set of selectable

optional features.
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