1 CARRYI NG CASE FOR A HANDHELD DEVI CE AND METHODS THERECF BACKGROUND [ 0001]
Smal|l w rel ess comruni cati on devices, for exanple cellular phones,

smart phones, - pagers, push-to-talk devices, and the |ike, are becom ng

i ncreasingly coomon. They may 5 store private and busi ness contact details,
i nportant data, passwords, banking information, photographs, appointnents,
schedul es and deadlines, etc. Sone of the possible inplications and
conplications that may result fromtheloss of such a device include
identity theft, the loss of corporate secrets, and the expense of buying a
repl acenent. [0002] US 2004/0070499 di scloses a | oss prevention systemt hat

i ncl ude e t i i i [Jial vice. |If the
romoval CariEEVERASE AR BEOIRNEE OIS T 3D METAELRBERER e by the

el ectronic device's | ost device detection circuit, the user is alerted.

[ 0003] BAMGROIBED di scl oses that several known devices nay trigger an
alarm when two units such as a detector unit and a transmtter unit are
separ at g0y nOF@all harklas peRaRhicdiie) aRGeslir @kmﬁgarcemnh}.eﬁhohe@éﬁlaﬁ dife§S May
trigger an alarmwhen a notion sensing device detects novenent of the

pr ot ect BeEeED thugh-o-tallodevipesyand ths fikgsae dicsemivgaiscrgasingly sommeennn Thep saysi ng
devi c i 1 r o T eyl.ce incl ude . hen . st or.i ng
por t1 on" it DEFRe th Bulnb ChERE deARL imofalCHhE S MO FpRulCR AT Aot

st or ed, photognaphsa lapprintoesss schedules anddsadli@ss,atd.i BBmE o@ihd Pessibisimplitptidns

t hrough a, 20 keyhoard input deyice or pen input device up to a next .input.
If an i?ﬂb%‘fomél%%@ ‘t,{ﬂi%hrea“ t%P’é‘oté? laspPhenshia deicetinghads idpntey (el Breilpsst he
Mai N NMeFPEstpordfe selreQl AT thvek bty 'ﬂgoe?&fic thas not passed, nornmal
operationg*?olfgw.ech the otéﬁ?etaﬁﬁf I Rg'gﬁ%ht is nmade after the
bassageof Ne BSCHTMAIUTORRS! ddoliReh 1Bsd BRGeAdIRE IR0 RARSAENALS JHirRlAY
devi ce displays a warning nessage tha eocordhess pen 1's fiot “SH6Fed in
pl acé0agldctronis ydeetve omidz itk | @mrinihg hdevives 1253hevaemong 6t ehes palteric Stwvivdsisan
alarm [0005]. US 6,674,358 discloses,a holster for a tel econmuni cation
devi ce. " nhB‘F"i taéfletemé‘?‘ga&headg‘&%%%’ﬂ% et gryigsrdetgstipr sirewl the Y6t g an
al ert apdrgqdetector. The detector detects the presence and unseating of a
t el econmuni cation. device that is insertable into the holster.

[0003] US 6,113,830 discloses that several known devices may trigger an alarm when two
units such as a detector unit and a transmitter unit are separated by more than a preset distance
15 or that other known devices may trigger an alarm when a motion sensing device detects

movement of the protected article.

[0004] US 5,635,959 discloses an information-processing device equipped with a cordless
pen. The device includes a pen storing portion for storing the cordless pen. However, of no
cordless pen is stored, a central processing unit measures a time from the last input through a

20 keyboard input device or pen input device up to a next input. If an input is made within a
predetermined time stored in advance in the main memory, or in other words, if a long time

- has not passed, normal operations follow. On the other hand, if no input is made after the
-passage of the predet_érmined time or a long ‘til.ne has péssed, the display __device displays “a .
warning message that the cordless pen is not stored in place and in synchronization with this

25 warning the speaker sounds an alarm.

[0005] US 6,674,358 discloses a holster for a telecommunication device. The holster
includes.a self-contained powé;r source for driving an alert and a detector:. The detector detects . .
the presence and un_se'ati_ng of a telecommunication device that is insertable into the holster. - .

The a1¢rt is coupled to the, detector and.is. operable “ to:" alert to.a user when ‘the - ::




The alert is coupled to the, detector and is operable to." alert to: a user
when the 2 teleconmunication device is renoved fromthe hol ster. A user
operabl e control or switch can be provided to silence or activate the
alert. Alternatively, an additional sensor in the holster is wused to
detect activation of the device and replaces the function of the swtch.
Once the alert is silenced or prevented fromsounding, the alert wll not
be sounded in the future unless the 5a,device is first returned to the

hol ster. SUMVARY [ 0006] A user of a handheld device may be alerted to a
possi bl e,risk of l.osiing the handhel d,device. The handhel d ,device. i.s able
o be. s SifrbRindical 8 4Pt fyemaal Bomang Bl e Garis cantal or SRectiely by
acti vat bagraidedas siiEice ophctiviate e Alert. A BdrhaARR1LYS e BBRESnal IRRPRNEH 8O G
device may determne that a trigger condition has been nmet and transmt a

si gnal 1pRdi tealetestactivatien ebthedevienand replpces ths. futioncadithe swigchs aQecenthy alerts el
det er ni pe.. i h t. The .handhel d _deyi
determ seuldilo & 4980 oS A4RR e BN iR SRS,

act i vat degcondirstrretittied tothd Hodstérser i nterface el enents. The handhel d devi ce
and the carrying case may comruni cate via a wreless comunication |ink
accordi BMMARYS communi cation protocol, for exanple, a Bluetooth(r)
standard, an RFID (Radi o Frequency Identification) standard, a Zi gbeeTM

st andar gy an Wl héad W fehamna r : E
DRAMVNGg}[ObOY Enbodiﬁg%ts OP{F%QL?Eyggg?é%ﬁggeéf%ﬁ%ﬁ%ﬁgfé%fgtqgg gﬁﬁ
exanpl ehamtheldodevideriThethiandheld devipeisfablpiods wturefi¢o acenyipgrgsendlbr@awiyings, in

which i ke reference n ral s..indi cate cqryespandi ng, .anal ogous,or. siml ar
el eront S At i sht TEA g ond & More € 1 SRrBIerAre oRRRS et ha Rl o
exenphagyvivé il QRferGaienia smdggeﬂ cORMHISE hasPBébnactOrANPimdmYt £ fchali iRdicaase for
that wirel ess communi cation device, according to sonme enbodinents of the
i nvent i 81 tq heoonyimgGase The garsying baskimey iscbicdeterming thai afrigger sxadifiomhas
handhel g.deyie efhe%ﬁgﬁéih A8vice may determine that a trigger condition has been met and may

alert the user by activating one or more of its user interface elements, The handheld device

and the carrying case may communicate via a wireless communication link according to a

15 pommunication protocol, for cxample, a Bluetooth® standard, an RFID (Radio Frequency

Identification) standard, a Zigbee™ standard or an ultra wideband (UWB) standard.




to sonme enbodi ments of the invention; 10 [0010] FIG 3 is a sinplified

bl ock di agram of an exenplary carrying case for a handheld device,
according to sonme enbodi nents of the invention; [0011]] FIG 4 is a
flowchart of an exenplary nmethod in a handhel d device for causing a
carrying case of the handheld device to alert a user of the handhel d device
of a possible risk of |osing the handheld device, according to an

enbodi ment of the invention; and 15 [0%121 FIG 5 is a flowhart of an
exenplary nethod in a carrying case for a handheld device for alerting a
user of the handhel d device of a possible risk of |osing the handheld

devi ce, BRAEBIDHSCRIPTION GiDHE DRAWINGS he invention. [0013] It wll be
appreciated that for sinplicity and clarity of illustration, elenments shown

in the {0@ayes BawediAtstIGRS Hithtion 426 ANisHHBIMBY by DTk anplEhd ayEliRtfiont he
di mensi ons of sone 20 of the el enents maybe exaggerated relative to other

el enent & fikg figpegs j afythe sacoprmpanyiy PEscReRTIROKICK IPRERERRED mVBaBISMVENFSte
[ 0014] 0l 1_Qwd t.aj. i.ption.. numerous specific details are
set fortk %%Sﬁgn%g%ea?lwtog%?ogvsl éﬁ%‘%ﬁ%&%ﬁg#nu‘n%‘gﬂst andi ng of enbodi nents of
the igv oON. ver .t w.ll.. be understood those of ordinary.skill in
the art RS nERETESH sibntbed pudFet o Fmefly Whes FuEhRisain ittt
these spedkhicRedlplan) thiryihg) calehor _tﬂa'f'S\ti?él'@s@%om%inﬁcaﬁﬂﬂ‘ﬂ@viﬁ@,te{é@&ﬁing to some
procedures, conponents and circuits have not been described in detail so as
not to &WSedimentsid thedapertiionent s of the invention. [0015] FIG 1 is a
sinplified illustration of an exenpl ary handhel d device 100 and an
exenpl al8008hr r yFKg Ziwgesimpbfied blogk ittzean ofl ew icxemplacy, handbeld dievige.t awcendines
enbodi nmgn of .t 10 i pyention. The nechani cal features of device 100 and
IT? éo?ne el'li ,lmSIgS gﬂ%ﬁh Q%Iil

carrying Case YH$EG 1, are exenplary, and handhel d devi ces

and revi c havi ng different. mechapical features are als

cont dpl Bk %Ef‘f-&laﬁpﬁ"glﬁhﬁfé{ﬂiﬁegk %_sr%o HoRRTIPIES FREYDE RFS fong B@ﬁ%l_dc ase
200; hamu@acc&aihg&o SRS RLmERS W dnenfigpdhel d device and a carrying
case are also contenplated. 15 [0016] In thi's exanple, device 100 includes

a displ 2 a . L full or
in part mlti in gﬁga igfy qg‘%éwmd%%}é%g% %beiﬂnfra;l? %a@ﬁﬁlta g% gﬁg%ir éfﬂls;ﬂg 2
carrying case of the handheld device to alert a user of the handheld device of a possible risk of

losing the handheld device, according to an embodiment of the invention; and

15 [0012]  FIG. 5 is a flowchart of an exemplary method in a carrying case for a handheld
device for alerting a user of the handheld device of a possible risk of losing the handheld

device, according to an embodiment of the invention.

[0013] It will be appreciated that for simplicity and clarity of illustration, elements shown -
in the figures have not necessarily been drawn to scale. For example, the dimensions of some

20 of the clements may be exaggerated relative to other elements for clarity.




screen”. In this exanple, device 100 al so includes an audio input el enent
106, for exanple a m crophone, and an audi o out put el enent 108, for
exanpl e a speaker. However, enbodinents of this invention are equally
applicable to handhel d devi ces not having one or nore of a 20 display, a
keyboard, an audio input element and an audi o out put el enent. Device 100
may i nclude other user interface elenents that are not shown for clarity.
[0017] A user may secure carrying case,200 to a personal itemworn on the
body, for exanple a belt or other clothing item or may store carrying
case 200 inside a personal item carried by the user, for exanple a bag,
knapsac PETAIDEDSPESARIFHONGY PREAERR BB \EMBODIMENTS 25 carryi ng case 200
and may renove device 100 fromcarrying case 200 fromtine to tinme in

order tQooadpr at i dRVollewid0dahilddodeRAytic, kndrQASHReifit Rt dre FeORrthf BY get
to secure device 100 to carrying case 260iaftermardz and as a result, it
i s possPsice ta prgviderpethomweh pnddstandiag of gabpdimentmf themvention| Bowexer itasilli ng

it behi 2 nothe e. 10 Aceqr di t Qe
erbodi moaPLOaRobd By HREE oFBifRch SR BF b BhE e ot F e tufehylf 58

car r ybnge cpaetic@Owithetotheske Wpeeifid Odetiiby bR bttief gastatteb,0 walldowhnh enettsrls, of a
possi bl e rifiurkr 5 of losing device 100. The one _or nore_conditions may be

pr edef i REWCHHEH copPaama g circesls hayempt dgaedesoibadd( dgtagse as pat (odscus the

activat LRgo@RRnR oY Gvalieh, | nterface el ements included in carrying case
200. Simlarly, device 100 may alert the user by activating one or nore

. ce 1! ert the user by activating one or more
oxampl ol0IST 5 BLETFRLE AR HeC R SRR OCH i hatBydRRAE BRI 00 il

sour ce, crerhplgtyt cangingoase 200 farhgndHdhbdevicai 60pat@rdisgto sotheEhbedimehts e ic
[001?haThe foll i non- exhaustive list of exanples for conditions

t hat 1Rafmepiigcfhe %g?ﬁfa;icglgfee%@_ AotgviehdPBrand syrviae 289 208, 83 downiRd Itsbr .
[0020] Gl exicampiting! £hdda¥iedd &Q&lcés%a@%}aﬁﬁ%\%@%h%‘ﬁiﬁfﬁ Hg{n%ggﬁmr%f)@eanﬁ&d s

di stance 10 fromcarrying case 2 rede 0
pr ogr anmaebileo dogemplated. ABorséxawipld) ateica D@00, shivan dhsekteld detei @eryi@Ocaaa @00;

carrying case 200 may include neans fo ni.cate . with one another. A
communt BAVFER O TEY b Lore SAIES RSB oA Farti el dCHBHIE S0 5™ ity
carryi ngoamplagd0, for exanple, immediately after handhel d device 100 is
renoved from carrying case 100.

15 [0016]  In this example, device 100 includes a display 102 and a keyboard 104. Keyboard
104 may be embedded in full or in part within display 102, i.e. display 102 may be a “touch
screen”. In this example, device 100 also includes an audio input element 106, for example a
microphone, and an audio output element 108, for example a speaker. However, embodiments
of this invention are equally applicable to handheld devices not having one or more of a
20 display, a keyboard, an audio input element and an audio output element. Device 100 may

include other user interface elements that are not shown for clarity.

[0017] A user may secure carrying case 200 to a personal item worn on the body, for
example a belt or other clothing item, or may store carrying case 200 inside a personal:item:
carried by the user, for example a bag, knapsack or purse. - A user may secure device 100 .to
25 carrying case 200 and may remove device 100 from carrying case 200 from time to time in
order to operate device 100 or for any other reason. The user might forget to secure device
100 to carrying case 200 afterward, and as a result, it is possible that the user might lose

device 100, for example, 'i)y leaving it behind when the user moves to another place.

[0018] - According to some embodiments of the invention, if one or more conditions are

.30 met, carrying case 200 and/or device 100 may be triggered to alert the user of a possible risk - ... -




15 [0021] According to sonme exenplary enbodi nents of the invention, if
handhel d device 100 becones out of range of carrying case 200, carrying
case 200 maybe triggered to alert the wuser. According to sone other
exenpl ary enbodi nents of the invention, carrying case 200 my be able to
measure the strength of signals originating from handheld 100 and to
determ ne according to those neasurenents whether to alert the user or
not.. 20 [0022] According to sone otherc exenpl ary enbodi nents of the

i nvention, handheld device 100 may be "able to neasure the strength of

i I i gi nati.n om.carrying case 200 and to determn ne accordi to
Those mELdTRTARVE MRBY nbfe PR oF dndie snadiious ey hopTCdEneth B g grdEbiEc e
100 conglaugps the UBehmas st dhdasa! 122 ta@@vatiﬂ@ﬁgﬁe&dnﬂ?é/ e hRPRER I ents

triggered to alert the user and/or ray trigger carrying case. 200 to alert
t he useindydedrinwemymngicass 200. abindjpplyodevie H0Gingnalert the ey angivetisgo®00r over

a wrel icati.on link, e exenplary, neasur engnt ..t h can, be. used
" handfie SSRVHEL S YR Rent dperndi i R REEOE o G0r SEPRRELS 5 P eREIS dPbngt h
of si gnahch user kit ftte @fenRnt intingeLs videat&, dnratindSideagh highhshed kediny 6BER3]
(2) Handhel d device 100 is not secured to carrying case 200 and at |east a
predefi ﬁ‘é‘éﬁb&‘r“ﬁﬁl’w&rﬁﬂ?ﬁﬁwnhmunt of tinme has passed since handhel d device
100 was |ast renoved fromcarrying case 200. According to sonme exenplary
embodi nift19] of The fdlowigemta ven-exdwustiverist ofexanBdes fongondidonsabatanay trigger

i mpl eme ' I sof t e or conbi nation thereof. The tiner may
count t?%rjgﬂpgg%ﬁgqg%n%ﬁ%ﬁ?wﬁeamtgIagertd@spﬁeé;_100 is renoved fromcarrying.
case 20 may,. 1 L r.carryi .case 200 to alert the user if a.

predef i ooy, pr%f"éﬂﬂﬁﬂfiéﬂa%dﬂﬁ iHpot ?%rﬁﬁ';g) wayng careflly prd itsligtaney nay
reset] ot iiom 2akrylfRy cAR8 200 Menpe bithrde pr &R ok Hro@lanimabledistaréd YANhFRAS €
200. [0024] According to sone other exenplary enbodi nents of the invention,

handhel deregbelope handheldhdevierc] Woandecartying caserp0@ maytindudmbansdeaommuidaterar e

or a coghj.nati er gof The..ti ner may. coynt,. i i fromth pent

handhel gﬁ { e(\iﬁece ﬁfg ilg%?%]%u\l}écgu?l? EEEH# 6%?’3%/9?5 %IEQE@WSF%HﬂGE%eVﬁ%h%% ned
or pr ogaAdombyifg 3a8RUIV0, &r dxaild) agmpaiatd aftérandbrdld dedive 160 #lreliNedpnbe
triggered to alert the user and/or may trigger carrying case 200 to alert
the usefaBYNg s8R tting an appropriate signal to carrying case 200 over a
wi rel ess communication link. Handheld device 100 may reset the tiner once
handHél 0@y ceAtowding tosomersxgmplary gmbypdiments of the invention, if handheld device

100 becomes out of range of carrying case 200, carrying case 200 may be triggered to alert the
user. According to some other exemplary embodiments of the invention, carrying case 200
may be able to measure the strength of signals originating from handheld 100 and to determine .

according to those measurements whether to alert the user or not..

20 [0022] According to some other exemplary embodiments of the invention, handheld
device 100 may be able to measure the strength of signals originating from carrying case 200
and to determine according to those measurements whether to alert the user or not. If
handheld .devilcé 100 conciud__e,s_r the user shouid_.be alerted, handheld deyice 100 may Ee. .

_ triggered to al_c_:rtkt_h.e user and/or may trigger carrying (;,a_sc 200 tb alert the ﬁser by transmitting

25 an appropriate_ signal to cﬁrfyirig case 200 ovef a wireléss commﬁnication link. One
exemplary measurement that can be used in handheld dev_icé, 100 and/or carrying case 200 for -

measuring the strength of signals is known as RSSI (Received Signal Strength Indication).

[0023] . - (2) Handheld device 100 is not secured. to cakrrying case 200 and at least a
p;‘gdgﬁned or programmable amount of time has passed since handheld device 100 was °

- .30 last removed from carrying case 200. According to sgme exemplary embodiments of the -




case 200. 100251 (3) Handhel d device 100 is not secured to carrying case
200 and at least a 15 predefined or progranmabl e anmount of tinme has passed
si nce handhel d device 100 was | ast renoved from carryi ng case 200 w t hout

t he user activating handhel d device 100.. According to sonme exenplary
enbodi nents of the invention, handhel d device 100 may include a tiner

I npl emented in hardware, software or a conbination thereof. The tinmer my
count time fromthe noment handhel d deyce 100 is renmoved from carrying
case 200 and may 20 terminate the counting if the user activates handhel d

devi ce . [ 100. st.op_and{ or set, the ti once the
iser actenyal ARSI A5 386 AL wSs, £ Ry SREleRlen IR ot BE B o
car ryi ngombineti@d therdof02fk fi@er MURMGRUL: tifnBEfrdis Ahe FRYnEAE hidHeRl Banctheddlis
device 100 by pressing a key of keyboard 104, by activating any ot her

el ect r oI§FRRYFE nirem | cagrgingcprse RO0uandamiay tHashereyingacase 2095to1dent the upsy if a

200 ) prREALLLPB LA IbIE SN0 RN RERT; a0 hELS uflEV | c©

100. It a predef or programmbl e anoun asses w a user
act i vat tingr hecedtnetibld dewice BOILO Oetuiined db edreyinkerdse 200.00 maybe triggered to
alert the user and/or may trigger carrying case 200 to alert the user by

transm {0024y anAappd@prfoat@ns il exefplay rommditate of0fle ihE6h, Gdndheld
Handhela device 100 i s _not secured to carrying case 200 and at |east a
€

pr edef i AEHCOIOGMaYy ingivder Bmanisuplemented imbardwarepseftveare or acembinatipm hereof.
activatirgp; a[lj,a&g, - ' ' the . usein i.e: ' N dhel d
devi ce 'ng'tm%é% di ngﬁklgle %g(r%ge ég’g“rfé@qt g?‘g&htglrgoée%f%eﬁ{oslsgfa I%ﬁ %dllﬁlhll\r/len P oI,
handhel dasgeXiOc endl ffOn preyiefined| ardeogratinmble ammowmitefamietas pashal; tuadheld dafidenar e
or a,conpination.thereof. The tiner, may start (or re-start coynting tine
o adb T80 RERo JrtarsbRale (e yungon Moy HantaamRiRee Al Guldt Mexssises
for acthyabittiy o ﬁﬁm i ol VA cc%n%,ﬁ{(% I ' [ :Btion 1
communi cat i olnﬁisges_s?on i nvo?l\‘;;?ﬁ tb5 han éea{gg 23@\%?3%@%}06?@%8?@\1}%%%10% mlé' key
or anot hendhalddeviee AOQ mzayi rosdt the dmentonce bhndbeld davicehHWdisakctiraiocarii® and

any ot hf%sea%t abl e activation of handheld device 100. [0028] The counting
may be termnated and re-started if another activation of handheld device

100 ooclitay | B ST s LT T e B o B S 1o
be t 159gpERAnkd of|fFbiranifiable amount of time has passed since handheld device 100 was
last removed from carrying case 200 without the user activating handheld device 100.
According to some exemplary embodiments of the invention, handheld device 100 may
include a timer implemented in hardware, software or a combination thereof. The timer may
count time from the moment handheld device 100 is removed from carrying case 200 and may.
20 terminate the counting if the user activates handheld device 100. Handheld device 100 may”
stop and/or reset the timer once the user activates handheld device 100 or returns handheld

device 100 to carrying case 200.

[0026] For example, the user may activate handheld device 100 by pressing a key of
- keyboard 104, kby activating any o_fher electrd;Tmechanical switch included in _hendheld device:
25 'lbO, or by actively participating in a commuﬁication session involving handheld device 100.
If e predeﬁned or programmable amount of time passes without a user activating handheld
device 100, handheld device 100 may be triggered to alert the user and/or may trigger carrying

- case 200 to alert the user by transmitting an appropriate signal to carrying case 200.

_[0027] (4) Handheld device__lOO is not'secured to carrying case 200 and at least a
'30\__;p:redefmed or _:prog_x'_qmmable a_mouﬁtpf!__time has passed since the last activation' of

“handheld device 100 without the user reQaetivating hahdﬁéld‘ device 100. Acco_félirig to




10 user and/or may trigger carrying case 200 to alert the user by _
transmtting an appropriate signal to carrying case 200. [0029] FIG 2 is
a sinplified block diagram of exenpl ary handhel d device 100, according to
sone enbodi nents of the invention. Handhel d device 100 includes a processor
110 and a nenory 112. Menory 112, keyboard 104 and di splay 102 are coupl ed
to processor 110. 15 Handhel d device 100 includes an audi o coder-decoder
(codec) 114 coupled to audio input elenment 106, audi o output elenment 108
and processor 110. [0030] Codec 114 nay be able to receive a digital

representation 6 of . saund s . fromprocgssor 110 d ta qutput . a
co Iro r espSHaF FE°BRE o §1R P‘E}H’&P“Sﬁ%&? dnﬁ?f&OBP hf‘ﬁdg’ﬁﬁi i }e@d] 5. m&ﬂé‘? 8 Yithut
devi ce iffleiRiteden BRIRatD séBARE VL2 ADRbRMSH ERA11FRe aRkr Iy Qtakiu resirpd 20

waves 120 corresponding to analog signal 118. In addition, audio input
el ement cagyinggime at agiyponsoof hwadhelé dsvign d 00a e son-2ghausiive listmftesamples for

corresp I i ec 114 . Codec 114.may be able.to
Fecer vo 1o S RARBCR! BAR BtabiBa R nartihof SRR S iol e Mg
anal o§ ahgtheld dRdce DORraotesidarofalkey dO&Der HidttioahethdaivhiCaerhOR ifEMded in
optionally include a 'wreless comunication interface 25 128, conpatible

with a WeidbeldevicsRimndany othes switablenactivaneidundislddedes i 110 and

i ncl udi n& at least a radio 130 and an antenna 132. By way of wireless
comuni (E28bn  The eptiing magbe tefmanateshanthtesieitaesinifianpthas activetion ef hasthekhown)
that 1s4ex I vice 100,,handhel d.devi ce 100.maybe able to
oot abl + SIS ekl 18 IR ened b el BRI AT L R Ko Sast R RE 805
Al t er natrdcert yetivatiapofharidbeldi denicd 00 Bardheld dhvenoohakPBe iniesetal @ it kigy ent
user . may initiate a comruni cation _session to handhel d device 100. Handhel d
dovi 40" ¥ %&Pr TR SigEST LampnEGash 20 o alrstithe weer by transmilting GRraRRreRERtcON

sessi ongfham, NeG@hi on  infrastructure (not shown) that is external
to handksllglhd de%liq’ggg%og. Handhel d device 100 may 5 notify its user about the

Lol ephont 28l hiE B3 BB Mo okl o RomPRy BineiRY Mloe OB R

for commusimatinbodigessiodnke invehtivte SHirRiheldndie 100MHeldesal protesS@sSHi0aRd. a

sendi ng and recsi ving electronic mail (Email), sending and receivi ngi
memory 112. Memory 112, keyboard 104 and display 102 are coupled to processor 110.

15 Handheld device 100 includes an audio coder-decoder (codec) 114 coupled to audio input

element 106, audio output element 108 and processor 110.

[0030] Codec 114 may be able to receive a digital representation 116 of sound waves

from processor 110 and to output a corresponding analog signal 118 to audio output device

108. Audio output device 108 may be able to receive analog signal 118 and to output sound

20 waves 120 corresponding to analog signal 118. In addition, audio input element 106 may be

able to receive sound waves 122 and to output a corresponding analog signal 124 to codec

114.  Codec 114 may be able to receive analog signal 124 and to output a digital

representation 126 of analog signal 124 to processor 110.

{0031]  Handheld device 100 may optionally include a wireléss communication interface

. 25 128, comipatible with a wireless communication protocol, coupled to processor 110 and
including at least a radio 130 and an antenna 132. By way of wireless communication

interface 128 and a communication infrastructure (not shown) that is external to handheld

device 100, handheld deVice 100 may be able to establish communication sessions with other

devices (not shown). .-




i nstant nessages, sending and receiving pagi ng nessages, sending and

recei ving short 10 nessage service (SM5) nessages, and any other suitable
comuni cati on sessions. [0034] For types of communication sessions
supported by handhel d device 100, nenory 112 nmay store respective software
nodul es to be executed by processor 110, for exanple, an Email software
nodul e 134, an SMS software nodul e 136, a pagi ng software nodule 138 and

an instant messaging software nodule 140. 15 [0035] Handhel d device 100

i ncl udes a secondary comruni cation interface 142, conpatible with a

W reles ni,¢cation.,protocol that i,s .different fromthe wrel.es
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exanple MeSAsARTVIFSA @ef%eﬁﬁ?dé&%ﬁ whtable coRWRGAton sepSiOB%e 200 by  way
of communi cation interface 142. [0038] Handhel d device 100 may optionally

i ncl ude [803d ner Faulypenat commppisateanesesions seoperaddnahandheldfdenioed 00omemory

conbi natii N%%Qﬂ% %é? td hocl a
when exéggﬁéﬁr&g&f@gé’;@gessor ,m e lee%)?ﬂ %é;é@ﬁk%?ﬁg&rg%ssogﬁ q? h%c’?t% }r{?mq’(gylg’réﬂ
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timer 148. Fﬁgé)gl%%s&klandhﬁl d devi (ie 100 includes a power system 152, one or

more baff &k ging,sgttware module 140.

15 [0035] Handheld device 100 includes a secondary communication interface 142,
compatible with a wireless communication protocol that is different from the wireless
communication protocol that communication interface 128 is compatible with.
Communication interface 142 may be coupled to processor 110 and may include at least a

radio 144 and an antenna 146.

20 [0036] For example, handheld device 100 may be “Bluetooth®-enabled”, and
communication interface 142 may comply with Bluetooth® core specifications v1.1, published
February 22, 2001 by the Bluetooth® special interest group (SIG) and/or with Bluetooth®
core specifications v1.2, published November 5, 2003. However, it will be obvious to those of ~ .

~ ordinary skill in.the art how to modify the following for other existing Bluetooth® standards -

25 or future related standards. Alternatively, communication interface 142 may comply with any
other suitable protocol, for example Zigbee™, RFID (Radio Frequency Identification), ultra

wideband (UWB), oOr a proprietary communication protocol. -

[0037] By way of communication interface 142, handheld device 100 may be able to

communicate with other devices that comply With._'the same protocol as communication "




a connector 156, both coupled to power system 152. Connector 156 can be
connected to an external power source (not shown) that can provide power
for charging batteries 154 and/or 10 for operating handhel d devi ce 100.
Power system 152 provides electrical coupling between the external power
source and batteries 154, and provides el ectrical coupling between
batteries 154 and the electrical conmponents of handhel d device 100 (i.e.
processor 110, nenory 112, and the like). As part of the electrical
coupling between the external power source and battery 154, power system
152 may.contrql.,the chargi f tteries 154 with electrical char dr awn
T5 1 £ oniFEAcE#2r Rl SiBtads Pealdb i SotoBiindy soababrls St e Pg R A0 B s
for bat GeKioEsorhkdinicasdichesfabk 1420 (Nickel Cadmum) batteries, Ni-M
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[0040] A non-exhaustive list of examples for batteries 154 includes Ni-Cd (Nickel
Cadmium) batteries, Ni-MH (Nickel-Metal Hydride) batteries, Lithium Ion batteries,

rechargeable Alkaline batteries, and any other suitable batteries.

[0041] Handheld device 100 may optionally include a connector 158 coupled to power

20 system 152 to provide power to carrying case 200, as described hereinbelow.

[0042] In addition to display 102, keyboard 104, audio input element 106 and audio
output element 108, handheld device 100 may includes one or more additional user interface

| elements, for example, a light source 160, a sound source 162 and a vibrator 164, and may
include respective ‘electrical drivers 170, 172 and 174. nght source 160 may be, for exahiple

25 a LED (Light Emitting Diode) or‘a.lamp. Sound source 162 may be, for example, a speaker or
2 buzzer. Vibrator 164 may be, for example, an eccentric vibrator motor. By way of drivers
170, 172 and 174, processor 110 may be able to activate light source 160 and/or sound source

" 162 and/or vibrator 164, respectively, to alert a user if any of the trigger conditions are met.

- Audio output element 108 may be used instead of sound source 162 to alert the useér if any of

30 the trigger conditions are met.




may be coupled to processor 210 and may include at |east a radio 244 and an
antenna 246. By way of conmunication interface 242, carrying case 200 nmay
be able to communicate with other devices that conply with the sane
protocol as conmunication interface 242. For exanple, carrying case 200
may communi cate wi th handhel d device 100 by way of 10 conmuni cation

i nterface 242. [0044] Carrying case 200 includes one or nore user interface
el enents, for exanple, a I|ight source @60, a sound source 262 and a

vi brator 264, and may include respective electrical drivers 270, 272 and

274. Li our 60 ma for. exanple.a LED (Light Em tti.n . ode) or
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250 20 that, en executed by processor 210, determ ne whether any of the
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alert a user of handheld device 100 of a possible risk of |osing handhel d
15 may be, for example, an eccentric vibrator motor. By way of drivers 270, 272 and 274,

processor 210 may be able to activate light source 260 and/or sound source 262 and/or vibrator

264, respectively, to alert a user if any of the trigger conditions are met.

[0045] Carrying case 200 may optionally include a timer 248 that is implemented in
hardware, software, or a combination thereof. Memory 212 may optionally include code 250
20 that, when executed by processor 210, determine whether any of the trigger conditions have

been met. In addition, code 150 of handheld device 100 may be able to control timer 250.

[0046] Carrying case 200 includes a power system 252, a power source 254, and a
connector 256? both coupled to power system 252. Connector 256 can be connected to an
eXte_mal power source, that'irhay be, for example, connector 158 of handheld device 100, that

25 can provide power for charging power source 254.

[0047] _ Power system 252 provides electrical coupling between the external power source .
and power source 254, and provides electricél coupling between poWer source 254 and the
electrical components of carrying case 200 (i.e. processor 210, memory 212, and the like). As
part of the eiectﬂcalcouplli‘ng between the external power source énd power source 254, power
730‘ system 252 rhay control .t}.l'e charging of power source 254 with electrical charge drawn from -

the external power source.




devi ce 100, according to an enbodi nent of the invention. Handhel d device
100 may check whether at |east one trigger condition has been net (402),
and if at |east one trigger condition 5 has been net, handhel d device 100
may transmt a signal to carrying case 200 to indicate that at |east one
trigger condition has been net (404) and/or may activate one or nore user
interface el enents of handhel d device 100 in order to alert the user (406).
Various situations in which handheld gevice 100 may determ ne that one or j
nore trigger conditions have been net are described herei nabove. 10 [0049] 5

FIG 5 i flo 0 | ar thod i.n _carryi ¢cas Q0 to.alert
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Ni - 20 Cd batteries, one or nore Ni-MH batteries, one or nore Lithiumlon
bat t er i & Whinhchandheld device d A8 mepyvadsterming tial nee bamoer irisger ormalitimshore been

capacit o) r re super-capacitors, and any other suitable power.
source.%{%a%al g%%ﬁgrrllrl%ee%ag’ﬂs?‘i ve list of exanples for handhel d device 100

i ncl yde el | r-.phgne,. a simart phone, er, a push-to-tal k device,
a peﬁgoi%‘ﬁggi gi ?L@ LB ?\gf:hart(g%%?xe&p?% ni@%ﬁ‘fL yeprPet %{)%WE;E)‘@P'[‘%SGTG( oup
Layer - 3 oAlighdhelPHaYES 10011 Q) SssbibNtisk BRI1bsiAERRdnbdCadvicd 100, aacg(ﬂ'mnggtodﬁl\“ ce,
a wreless termnal, and any other suitable snall wrel ess-enabl e

el ect r ofmbodignent o€ thg dosation KenyimegheasstA00empy sheakf whsthemhtekeastoonestriggear ds

w th whi M c i cat.i interface 128.rmay, C ly includes Direct
Sequencg&l-[Hl rggis%%\%l ) eg qu% %r%%pl?}w gtn]ﬁﬁﬁ RBe 8&8% Eﬁ%&mfig%&?‘? ée& (CATyIng case
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(GSM, cel lulLar. radiotel ephone, North Anerican Digital Cellular (NADC)
15 user (504). As explained hereinabove, carrying case 200 may receive a signal from handheld

device 100 indicating that a trigger condition has been met. Various situations in which
carrying case may determine that one or more trigger conditions have been met are described

hereinabove.

[0050] A non-exhaustive list of examples for power source 254 includes one or more Ni-
20 Cd batteries, one or more Ni-MH batteries, one or more Lithium Ion batteries, one or more
rechargeable Alkaline batteries, one or more capacitors, one or more super-capacitors, and any

other suitable power source,

[005'1]. " A non-exhaustive list of examples for handheld device 100 includes a cellular
'pholné;. a smart phone, a pager, a push;to-talk device, a.personal digital.as'si'stant (PDA), an

25 MP3 (Moving Picture Experts Group Layer-3 Audio) playéi‘, an electronic mail {Email) client,
a gaming device, a wireless terminal, and any other suitable small wireless-enabled electronic

device.

[_0052] A . non-exhaustive list of examples for standards with which wireless.

| communication interface 128 may comply includés Direct Sequence - Code Division Multipie-
30 Access (DS-CDMA) cellul_arr radiotelephone “communication, Global System for. Mobile

- Communications (GSM) cellular radiotelephone, North- American Digital Cellular (NADC)




12 cellul ar radiotel ephone, Tine Division Miltiple Access (TDWR),

Ext ended- TDVA (E- TDMA) cel | ul ar radi ot el ephone, w deband CDVA ( WCDWVA) ,
General Packet Radio Service (GPRS), Enhanced Data for GSM Evol ution
(EDGE), 3G and 4G conmuni cation. [0053] Alternatively, handheld device 100
may be "802.11-enabled", and wireless 5 comunication interface 128 may
conply with one or nore of the follow ng standards defined by the
Institute of Electrical and ElectronicyEngineers (IEEE) for Wrel ess LAN
MAC and Physical |ayer (PHY) specifications: StandardPublishedMaxi num

[ b19001 AHS SR TifhsoBinldon s binle Ao tuotEHA). R TEM AL ous
t o t hos&#DofiApediubarydisteldphone) viileband COMW ﬁwcmﬂw Gehéial PaibORGdIG Scivide
ot her e?@&% V\LAN standards or future rel ated standards, including 802.1

in. Ahansad Blatdlios M Evelytion (ERGEISICGeandi 465 cm@wéféms 110 and 210
i ncl udes m croprocessors, mcrocontrollers, central processing units

(CPU), 9581 al sﬁlwtwslwod@géhﬁl@ dqviseP).00 reeiu ded “30%t I-erwbled?, sed wielpsst er s

Rl SC [ et co the |i
Fur ¢ nr SORERERGDBREHES | 80wag oo R R bT Snmngrens T OUEM it B dgfind
pr ocessbnghelhistitutérey Eketrival tnd Ele@froaRPEAG Mk PIEERS §brf Warelddt QR INACCardcul t
(ASI O %{1 maé be a__15 part of an application specific standard product

(ASSP) . aygr §Eh espreifisations: list of exanples for nenories 112 and 212
i ncl udes a@l’aanaatc'ﬁ%ﬁsﬂ@d Vi3 I)ry Ei

as reqisters hes, read o e Nt

sem conduct or devi ces such
, |mask ROM electrically

erasabl e at reatorrtErery—devieesi (EEPROV), flash- nenory 20
devi ces, .&Qyu"' at u"9§7r andgm-act prs ces (NVRAM, synchronous
dynani ¢ 800kl 2998 e/ ry>4 M deViGHE| RAMBUS dynami ¢ random
access ne le 1b 1999 11 MbpS 2.4 GHz

802.11g | 2003 54 Mbps 2.4 GHz

However, it will be obvious to those of ordinary skill in the art how to modify the following
for other existing WLAN standards or future related standards, including 802,11n,

10 [0054] A non-exhaustive list of examples for processors 110 and 210 includes
microprocessors, microcontrollers, central processing units (CPU), digital signal processors
(DSP), reduced instruction set computers (RISC), complex instruction set computers (CISC)
and the like. Furthermore, any of processors 110 and 210 may comprise more than one
processing unit, may be part of an application specific integrated circuit (ASIC) or may be a

15 part ‘of an application specific standard product (ASSP)

[0055] A non-exhaustive list of examples for memories 112 and 212 includes any

combination of the following:

_ a) semiconductor devices such as registers, latches, read only memory (ROM), mask ROM,,
B electrically f_:ras_ablg ‘prqgrr,ammab‘l_‘é read only memory. devices (EEPROM)_,T-"ﬂash, fner'nory
20 de_vices, non—vo.l‘atile _random access m‘embry devices ('.I\TV]':{AIVI)-,i .-synchronous -dynamic
-réndom access, memory (SDRAM) devices, RAMBUS dynamic random access memory
(RDRAM) devicés double data rate (DDR) mémory devices, static random access- memory

(SRAM) universal serial bus (USB) removable memory, and the like;
b} optical devmes such as compact dISk read only memory (CD ROM), and the hke a.nd

25. - ¢) magnetic devices, such as a hard disk, a floppy disk, a magnetic tape, and the like.. .




(RDRAM) devi ces, double data rate (DDR) nenory devices, static random
access nenory (SRAM, universal serial bus (USB) renovable nenory, and the
| i ke; b) optical devices, such as conpact disk read only nenory (CD ROM,
and the like; and 25. c) nmagnetic devices, such as a hard disk, a floppy
di sk, a magnetic tape, and the like.. 13 [0056] A non-exhaustive |ist of
exanpl es for antennae 132, 146 and 246 includes di pole antennae, nonopole
antennae, nultilayer ceram c antennae, ;pl anar inverted-F antennae, |oop

ant ennae, shot antennae, dual antennae, ommidirectional antennae and any

ot her s |l e e . ugh, t he bj ect er . has ,been
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in the appended clainms is not necessari|y limted to the specific features
or acts i SBYF ayeRnee. dpal pEennagy, emaklitectonal raatannpe end ey aether SEt bl bed
above apgrefiscl osed as exanple forms of inplenmenting the clains. 14
Clainms: 1. A nmethod for alerting a user of a handhel d device (100) of a

possi Bl =5k Of ' t.he: |.d.devi.ce £100), the netheod, conprising:
det er Irgﬁ mdnsgft hafqltég‘?%‘l nﬁ’%ﬁgﬁl&%ﬁ%@%ﬁl@g bfi’bgszscpéetggz lapguags SRoERC £ Etgfcrtv?fng

case (26@ured andforanéthodvdomsitet lacksdeisite Be uh@toad that hatsuliecteart definadald ned
or progra bl e amount of tine hasﬁfassed since a last activation of said

handhel APRFSIFE Elafnis)éy) notnesessarilyclimien (o, tho speridici feeturng a1 astsgdrsrribedoshoyai d
handhel gagRyi §6 HeQad ﬁeﬁm%@'zﬁild_cﬁisr Ueddfbed A6&vel %%0%1 (?Xsfeﬁ & a@l@ ¥oms _of
conmmuni cation link to-cause said carrylrng case (2 07 °T0 BetiVhte "0heor
nor e of ihplemegsting thackifisce el ements (260, 262, 264) in order to alert said
user of said 10 risk. 2. The nethod of claim11l, wherein determning that
at | east said predefined or progranmable anount of tine has passed since
said | ast activation of said handhel d device (100) conprises: determ ning
that no el ectro-nmechanical switch (104) conprised in said handhel d device
(100) has been activated for at |east said predefined or programrabl e
amount of tinme since




15 said last activation. 3. The nethod of claim1, wherein determning that
at | east said predefined or progranmable anpunt of tinme has passed since
said | ast activation of said handhel d device (100) conprises: determ ning
that said user has not participated in any conmuni cati on session using said
handhel d device (100) for at |east said predefined or programmabl e anount
of tinme since 20 said |last activation. 4. A handhel d device (100)
conprising: a wireless conmunication injerface (142) through which said
handhel d device (100) is able to conmunicate with a carrying case (200);
means for determ ning whether said handheld device (100) is secured to said
carryi n&laips: case (200); a processor (110); a menory (112); a power source
(154) to provide power to said processor (110), said nenory (112) and said
conmmuni dathi wathodtfer flkgeg(d 4%r; ofambartiheliedavicef @00 ef & poisiblagiskhdtibdng die

| east a def | ned bl e anpunt of tinme has passed since a |ast
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(200), that there is a possible risk of a user losing s evi ce
(100) 5 5 ieutlandheldidgviee (K10) a(ldul@) ai lsatt ermaerdpéided or progragneshde alnaurlt@f(tmdae
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user of said aﬁndheld device (100) to said risk. 5. The handhel d devi ce

(100) of 9286 (A9 oYssarwEsless sammusiGagon Yok fo eavamenid earyinsegse (D iteactivetosai d
power sour i sai d
Pandnet d dagics s ghfts e it @tEhork 0%, S0 36474 Wter 0 sld il ol
handR@l d déki ce (100) of claim4 or claim5, wherein said wireless
communi cation interface is Bluetooth standard conpati bl e.

2. The method of claim 1, wherein determining that at least said predefined or programmable
amount of time has passed since said last activation of said handheld device (100) comprises:
determining that no electro-mechanical switch (104) comprised in said handheld device

(100) has been activated for at least said predefined or programmable amount of time since

15 said last activation.

3. The method of claim 1, wherein determining that at least said predefined or programmable
amount of time has passed since said last activation of said handheld device (100) comprises:
determining that said user has not participated in any communication session using said

handheld device (100) for at least said predefined or progfammable amount of time since

20 said last activation.

4. A handheld device (100) comprising:
~ a wireless communication interface (142) through which said handheld device (100) is
~ able to communicate with %1 carrying case (200); _ |
~ means for determining whether said haﬁdheld device (100} is secured to said-carryiﬁ'g
25 case (200); |
a processor (110);
a memory (112);
- a power source {154) to provide power to said processor (110), said memory (112) and

sald communication interface (142); and




7. The handhel d device (100) of claim4 or claim5, wherein said wrel ess
comuni cation 15 interface is RFID (Radi o Frequency ldentification)
standard conpati ble. 8. The handhel d device (100) of claim4 or claimb5,
wherein said wirel ess conmunication interface is ZigBee standard

conpati ble. 9. The handhel d device (100) of claim4 or claim5, wherein
said wireless communication interface is ultra w deband (UWB) standard
conpatible. 20 10. A conputer program psoduct for a handheld device (100)
to cause a carrying case (200) of the handheld device (100) to alert a
user of the handh e f j ' f i .
handhel d devi ce (?631)6%%%%%&%8#%%%%% 18‘?5633’3%4%‘%%5‘2?‘}65@%”9%@5 ﬁlglgléﬁtg) gr‘%nllﬁ er
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conpr i si Nothas ARENE heks Y HACof LR} 1RREIAMH TR gg).of clainms 4 to 9
and havi ng associ_atgd therevv(i)th a ca‘rh%%i ng case ?%63ﬁcg)ﬁprl sing a

Wi rel 8ss conwiietmsiidrmemorr (142 i{ 2dd)getiipatigrh exhéutible abde aaany (179) ahste

(200) can ;,receive,,.signaling fr sai d handhel d devi.ce (100) and., one or

nore user ‘Flrillne?xfe%tgd gy é%@ ﬁ’f%ce?%éﬁ%}é% AT 1Q ﬁ_%f’ttmi s7d B‘@rejﬁ?? P ROty er t

a user of arirficheradhed daskeMt &8igndi0@)said carrying case (200) to cause said carrying case
(200) to alert a user of said handheld device (100) to said risk.

5. The handheld device {(100) of claim 4, further comprising:
10 a connector (158) coupled to said power source {154) to provide power to said carrying

case (200) while said handheld device (100) is secured to said carrying case (200).

6. The handheld device (100} of claim 4 or claim 5, wherein said wireless communication

interface is Bluetooth standard compatible.

7. The handheld device (100) of claim 4 or claim 5, wherein said wireless communication

15 interface is RFID (Radio Frequency Identification) standard compatible.

8. The handheld device (100) of claim 4 or claim 5, wherein said wireless communication

interface is ZigBee standard compatible.

9. The handheld device (100) of claim 4 or claim 5, wherein said wireless communication

interface is ultra wideband (UWB) standard corripatible.

20 10. A computer program product for a handheld device (100) to cause a carrying case (200) of
the handheld device (100} to alert a user of the handheld device (100) of a possible risk of
losing the handheld device (100), the computer program product comprising a computer
readable medium (112) einbodyihg program -code means: (150) executable by a proeessor

(110) of the handheld device (100) for implementing the method of any one of claims 1 to 3..

25 11. A wireless communication system comprising a handheld device (100) according to any
~ one of claims 4 to 9 and having associated therewith a carrying case (200) comprising a
wireless communication interface (242) through which said carrying case (200) can receive
signaling from said handheld device (1 00) and one or more usef interface eiements:.(260,' 262,

264) that can be activated to alert a user of said handheld device (100).




