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METHODOLOGY, MODULE, TERM NAL, AND SYSTEM ENABLI NG
SCHEDULED OPERATI ON OF A RADI O FREQUENCY

WO 2ENOGHILCATI ON ( RFI D) SUBSYSTEM AND A W RELESK T/1B2005/003547
COVMUNI CATI ON SUBSYSTEM The present invention rel ates
to short-range conmunication systens. Particularly the
present invention relates to quasi sinultaneous
operation of radio frequency identification (RFID)
reader interface in cellular comunication termnals.
More particularly, the present invention relates to a
time- and frequency-aligned operation of radio
frequency identification (RFID) reader interface with
respect to cellular comunication. Radi o frequency

| tifi [ C 0 . i

MR EGpbH iRy VoL EbrmERtAL &t SYSnERs R AREN e st hEDULED
OPERATIODLORA RAIDjC)aIFREQIﬂIEN(I‘C alDENrrIEI@aDtTFiﬁll\b(BEID)\S@JBBY@TEM AND A

el ect romagnetw EE’sé"'c d&ﬁdﬁ

technol ogy. E R?romalg |c and/ or el ectros atic

coupling is inplenented in the radi o frequency (RF)

The PR5drit qnv&{nohh%laeése@t SHOMBARES IcomPRetdatidi s bt%in@gPﬁl@lEularly the present
e radio.fre uen%é i dent

f
inver BB RRBIFS 4y AUk B GPT rquVtwh&'Ff?&@%%Fg@ﬁnsyf#eél&ﬁsﬁw (RFID) reader
interfackeint ceﬂlubak:ommdnﬁ(ﬁhm te¢rmames o dviderartid uday 1y éreopresend snvention relates to

atlm% a'ﬂidofréc{:y vl ?%{1 ?%ggx%alhéllr)] Sgﬁgfl{]grécﬁe: J(;j)))e 1&?%1?06 r acesﬁ?)oreader interface
with regpRch tq sbppssemunigaéigBnder s al so denoted for

sinplicity as radio frequency identification (RFID)

readers. ear i ncr.easi,n nt . of
Radiqy FREa PeGebaL RGBS i BUAES, B3RS, 4R fietd of toca
commuwbédtiont echmaledys andoopen diantgcularhyg éocef cdinfrfumigation technology involving
electt% h&ﬁ:t 519(93r gfebﬁ@sgatrlggi&{léﬁﬁ% &ﬁﬂ%ﬂ&gsln@éctrto% ?ﬁ&‘i’d gﬁd/or electrostatic

0. access net erent a rate,
coupk%gelmn pBeredhda she B FeayearrdREL Persion; f; thg efegtromagnetic spectrum,

using2fbR Eixathp IeOraaRpﬁ‘e@ﬁnbjbnd@IﬂNilcﬁtQﬂﬂmFIE) aétdmuligyca&&ﬂh primarily includes

radlosfgeélﬁg ciyoléergh%lf% M uen Is a?slon]e fals trzhcflo (flrequency identification
(RFTI ftdgs- armidradlcerﬁauuwymdbmlif@atlen iR rwdlet injefagee far radio frequency

trans E*s@@dén@te@%ﬁé@%ﬁ?ﬁ}tf as x@@@ t?ec{u%ﬁ@#ﬁ@%catlon (RFID) readers.
ntification t'echnol ogy is ‘one of the recent
arrl vals in the termnal integration radio frequency

In thé 4Bt 'ﬂfthnfeatah dAcreRmdhmoonnuf differérn radioatbtiemlopes wilage integrated to

mobifR AR Ir?a ’Ex agdmga E%Q%f %ffggm %ﬁﬁ{caﬁ&%ﬂ&n\g«{ nxgeed and requirement to

securl

provigle nadip ﬁngSfE m@ﬁlqﬂpM@eﬂltWtff?rmﬁdﬁa@ mteeéﬂpéﬂclgpbusmess and performance

spemﬁgﬁl’}I dcfabfé@ttb appl{dBtibPEntiRGmetts dhdnad icfseb [ 18gpeeivaly. As a consequence to
entj.fication I D). conmuni ziLtl opn,ena I ed,.t 5"

the m% q> Piﬁnaltl%prg%%lp aﬁerroaﬁrég n&é?ﬂ@g my H éacpg 8p%gle mobile terminals

will Becene erhylléngent dévetetman. (RFID) tag and radio

frequency identification (RFID) reader interface i n

consunmer applications is considered to be only a fe
Radie dieghensy ddentificatian (FFIhieeknalegyeisgnecefdthe yeest arrem fn the terminal

mtegfa%bﬁ 288k fréyuendy RchfigeHion ((RFI[Q)%Hmﬁquﬁlaitﬁd?ﬂer(aBEh lAbw usage paradigms,

reade nt e
c.2. PIERRI A o AN 6040 R Reh SPPiTEE PEREIPEIPYRY by ovching
itemy( NFEQ)ided civithl oafio t Fraquenper ateesfication3 (BBIINHAagsTheith radio frequency

identFRANGY i(ﬁﬁflj)o&nkrﬂuxtniggﬁon enabled terminal. Typically, the operation range between
the radio frequency identification (RFID) tag and radio frequency identification (RFID) reader

interface in consumer applications is considered to be only a few centimeters.



10

15

20

25

30

35

technol ogy is obtained by inductive coupling and
therefore it requires rather |arge coil antennas both
wo movthe49e£ader and tag. Furthernore, inductivePCDIBDITNY3547

has its limtations when it2 conmes to the range of the

radi o connection. Typically the maxi nrumrange at 13.56

MHz with reasonabl e excitation current and antenna

sizes is about 1 - 2 m The limted range of radio

frequency identification (RFID) systens at 13.56 Mz
Actuegﬁvz th%érlgz}ase regggll%egltatep{rg ucgrreélﬁgse 1%rlag£)aﬁrlg§1gea&g? qge‘:ﬁﬁ{cation (RFID)
readefy gtggracidesn mabié¢ yphopes. (Chtrent fnplemenetoencyy kased on Near Field
Comﬂhﬁfcgﬂ@r}ée(ﬁﬁ@q%ggﬁd@%r ik obtatdsCSH 8B S NHEATRE REnfRhication in that

In Euro in United States. in

technglagyrig gh@épe@l tiyhmfjﬂg“ﬁrcé’éfﬂlé'?ﬁ:?/“daﬁeﬁégﬁ 1bpﬂqutrﬁ%rather large coil antennas
both &Cfﬂe&‘d@ﬁk and m@uunemnﬂegslhﬂmoaive &delﬁ’fgolﬁatssxﬁd o &htidrisxeltkn it comes to

ons i s whi ch
the r@gﬁp(ﬁ’ é‘lil efa)glo (é'%mgﬁtb(F - d |C§lr:11 rﬁgeogn%él’rme In rangg tgg%HZ-ﬁﬁlth reasonable
excitgfyer @irieoharslf antera sizes aﬁbenty- 2dentificati on (RFID)
comuni cation at UHF and n1cromave frequen0|es i's
based on backscattering,
The lcmﬁffgrwggf 540 de haey adensigcasen (RAIPS §tem et 1309 Milp Ras increased

the integedl inasebpiy echiaditlimarfagegeeinayd ildgisticst iapplidation ( &ehd)towards higher
frequgr?cges( ggrlnglytﬂ}ﬁﬁs(efe&%éﬂ fr%h{le ! ?) Hé]smi”b%\ﬁ afréc{[{éﬁgi@p% UH frequencies

O a SpecCl
(arouq r&6§rMHy mtl?héom)emd §|1§MHIZ aahimts@ Ataiey il %qommm a¥ithnihe frequency

allocz?tiont) nﬁe Qﬂﬁe@ﬁfl@ rd etlheinEEs@giloabﬁﬂ Foﬂ%&lohﬂ figad il khiéns is up to ten

eesoiggprret o Lo o s B DBt e oo o
radioReteljuenéy édhmellﬁcytldrdelhﬂﬁ)l mﬁmmncétﬁlﬁl &) UHF tindlagiceowave frequencies is

basecf %ﬁt lfengldaptgrmé n]f tﬁ@tljeé)c{%or( g}rcgééaﬁgkggn&%g\%kéxmtzﬁ&q / interrogation

er-ter

51gna|!>an¢i éhes radi érequ\encangertté‘tcmw é%FH}) taa dREHR Sranppngprealters its antenna

1mpe!i£l'@b\ébé'8#§i|ng% adp&dified, dhtaldepsRich@p@efs Come true, users
w Il get product i nfornation or poi nters to nore

detailed information to their radi o frequency
Currénllgnthef mosttsignfi¢aREs@hdadization tatimoat the & e bandeisrthe dPEglobal that is

leadlié%@g &% foi}HféH QEIrf’aﬂstbt 8t V‘{ihﬂhdssfopﬂ%viafé@é?m'btﬂ?o&!&t Code (EPC) to

COI’] orm ng requen entificatio
supp@rREpyse eféﬁgﬁél@n%réﬂuenw éd@@é‘i%ﬁa@r} oRF léivwrtoa@h% fast-gpving, information
rich t?adiﬁgjh&“ﬁﬁ)ﬂ@q ras @Hor’téi‘&éﬂirl falrg‘&ﬁs QI’I'eﬁlBEdbﬁar do?%%ﬁf pa]lets and in long term
subsystemi,s reas out
otso FHEkiHes S Sp AR g Pt | BRRbARL ety Bpig will et product
informetien air puantes tes ewbre rdeprilofl eigfirmation fto xtbeir apgioi fraqueoms identification
(RFIES“éoﬂﬁ didafigq léﬁ&lﬁé’d @érhﬂr&?ﬂé J P8y ft&IchHgFarr ﬁQﬂnO th'i&ﬂid §Vided with an

dent i catlon(RF D) band aret in
EPCEQ%;?@“@H@‘Q%Téd@lseWYUQ?fH' lCﬁt"eJh %‘J:P éﬁaaﬂw o
Qovi ously, the used frequencies are close to the used

e Lol BB, AT ALE 0 Mg 0¥y oo
reasonkbly dugnvefromazbogs 9 OVFRW- ofggansimer anplmnp@&j redated ée nM@drile terminal to
severdP Wah?tu%daltd bef%ldnﬂi fiked Eﬂﬂﬁml&ﬁse ThaRded BCGUMRY allocations for UHF
spectli ve
radiog §@aﬁawcwepé@mtiw. @Jﬁgﬁ%%rs)thg%ﬁéﬁzdﬁﬁg g Bigpe and the 915
MHz bshidoirf tUaviteé rixytes. d@btnoﬁslgz,atheomsedF&IFéch)enmesadeﬁ chisbsy shemsed cellular
frequ%m:lgsS wfn@ﬁra"?f 6 l\tiﬁtzsqyl%rﬁ{lzng e g’?j 96(5 R/Il—f'{] in Europe and
ransceil ver oca Int sa
824 M m $f’eﬂ MHz as well as 869 MHz - 894 MHz in United States for moblle station cellular

transmitter and receiver, respectively. Due to the quite powerful radio frequency identification
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due to the inperfect nature of the radi o frequency
identification (RPID) excitation signal and limted
wo gjoeoéden of the RP filters. In practice, theP@EIE2005/003547
frequency identification (RPID) reader antenna and the
cellular antenna m ght be only a couple of centineters
spaced from each other, and thus the coupling I oss
m ght be sonet hing about 10 - 20 dB. Considering a RP
(RFIDy¥kvitati6y signalfthé halié adyGericy edpaeificytiord@MID) r&dbi Qibsystem emits, there
can b% gel:\llaeg% H{teer?%gr{cr?\%essepﬁtg I?ién oﬁ{:rgﬁ?g %eélu%ardra&% ver 21(51(% glggl'lhensgclme terminal
due torthe hmpentieat maturp of tthe fadit dreqegdricy| identificatier éREB?) exXFitation signal and
llmlt&F}eljééltléﬁ oRNMhE R‘Faﬁl@é}g I*ﬂaﬂrgalc‘é" R haR ffrecflfeﬁéydﬁﬁﬁﬁﬁcatlon (RFID) reader

depend enc front end [ter rejec
antenig énii s !él? ﬁe@npﬁ ngswebee% &ﬁtcouakﬁtoftqeaﬂm@@m iﬂaﬁ %rom each other,

and tsmsgmalcohﬁv@ loss migfit|be sbh@mlﬁglé)lbtgh 106- 20 éBt Comlideying a RF power level
of the realdfo ﬁfrceec{u%ngyr 1de11tlfS ﬁa?%n zkﬂ‘@ L sﬁ?ly gs v\ﬁl o%%o&t% cﬂ?r% I(co“:f'gespondmg to

abouf 0@ gr\,i tmrdoemehn beiz Os@ncﬁe@alf geen mht:,hec emtbnnaarport of the cellular
transée@@éroTﬁ@gelM‘ﬁ arn@e%hg ahd BAMAREIh IHENdfubrdt dépRnddBRY B well as the front

he sanme antenna since ‘operati

end ¥ iﬂ@é rﬁ%'F%st‘i”‘Sf‘ CHEEACS {15 PURE XEBL (R ttsearﬁfsgﬁ U@ dovel is still high
enouglighdastivatly dmdrfie it an gome githietivuna eea blbek elie/desired! leellular signal. In an
extreﬁ?é ctager@herl é mtaiiI n@ﬂp ?ﬁ%lfr%%r? Be&eh?ls%gl%ﬁ%f énﬂég gél %19 8 and the radio
frequgsca/géelttfﬁd@bplh (RE@)deﬁdeé gughiaye thgesamiefanteany sincg Palmr@)ng frequencies of
thoseSyRens bRMyBRAIVEIE! Rack BIHEHANCIRnC® Bnd kel RN defve both systems.

particul ar, the coexistence considered applies to a

cel lul ar comuni cati on subsystem and a radi o frequency
It is dnctebijolt HF ﬂﬁtp'm%n( iRP¢riDjonstul psyrddeeamietitodglogy @dd tneabdie enabie coordinated

r@gﬂg [

usagé gEIH g\ﬁée‘c:élgﬁr]l agigéfgﬁ#agltoér s ECSMb é%g&% %%’élggg communication
subsys@inge mrtgél&prf [they rcop@s@ﬁg,e @lgqugqrpqﬁga lieg|tasg cellular communication

subsys &Emh'ﬁti 5?€tdl(9ﬂ‘e§lwﬂ§y ﬁ&ﬂﬁbﬁloﬁﬂ‘(ﬂﬂmﬁlﬂsﬁtérﬁ ﬁﬁfe@;@{ed td & same terminal
resent.l nve

devwfe’iﬁa rado dreaBt S REBh ety R T F R it ot {plfference by means of
raised\ocisediflog to anpnpasierwirokess dvenmpumisatinin subsysten onthatmobile terminal.
nmet hod for scheduling communi cati ons over a wirel ess
comruni cati on subsystem and _a radi o frequency
The objgsitafthe Rgsent inKREIton 18 sAlvsA by dhs &?tlsr%gffé*tee%ﬁw@panymg independent
claim@r ovi ded. One or nore periods of activity of the
wi rel ess comruni cati on subsystem are determ ned. On
the basis of the one or nore determ ned periods of
Accoading W a1y aspesieofdhe prssentjeydntids, omethod farsohedulingsommunications over a

w1relg§rdo\ﬁﬁgun1@5hd?1p§fb §té?ﬁ‘ aff tﬁ@lor@éﬂu@né}f ﬁgwlé:aylon (RFID) communication
dentification (RFID co catjong§‘ tem|

subsgm KIRSAY sed Q\ﬁlq oFp pgﬁlg et aehvity B gﬁs commumcatlon subsystem
are deAmart] Ont the bRk rof thh@nem)errﬂénecﬂ'et@fnlmdaiep&‘rmiﬂs @f activity, one or more

perlodg o lrllgn%thv@??rte (ﬁérﬁz@h Rﬂ o(pRPan)\ do f i, {Seﬁ'éqﬁ&c&/ 1dent1ﬁcat10n (RFID)

commmleatd@rsubwtmrls mh@mlménul&tthe\@wrsmew paibads of non- activity. Then,

the o?é}gﬁérﬂﬁf ihdlrhdio (fféﬁﬁéﬂc&mﬂ'éntiﬂé%m(mb) RBSINARRafibh @ﬁ‘bs@f;tem is triggered
he, wi rel. connunlcat|€¥ﬁ§$ sten1and the.r

in acep H%enwt nPR% OF AR9TE 188mrﬂogaetotlgﬁy such that substantially
concldas \cotrmariications bpedtide btk mgretess anmtrtwmcaaspesobsystfem and the radio

o, B NP SR Bt ot s

to allow identifying of one or nore unoccupi ed



10

15

20

25

30

35

RF sub-bands applicable for radio frequency
identification (RPID) conmunication operable with a

WO 207/0609€£quency identification (RFID) reader PCT/IB2005/003547
subsystem The conputer program product conprises
program code sections for carrying out the steps of
the nmet hod according to an aforenenti oned enbodi nent
of the invention, when the programis run on a

Accofdi@Ptd efiothér ds@éé’ﬂ dfahe pestiatimdrkiod £y c6@pur liﬂit@rérﬁ product is provided,
muni catl.on

Whlcléﬁngéﬁa]:,létg{ll orsep"gac!q(: me@sﬁlrﬁpg@trtgtaélgn a%%tlﬁy{ng (%?hOé’le or%hore unoccupied
RF sutobqnds epplisabdig mrastio fequency iqentificatipnt (RFTDY demswoicaters operable with
a ra yfr&ﬁeﬁé}pr@éﬂlt@i@a@orp PRPY)CFeali&2 @t Me B dTHémcomPuter program product

terhati'vely, an application specific in
COMPEISpS: arqgrms@é)? Wavowsnﬁarmtngoﬁ%t e Hepsof o mffél?qdoﬁ%wrdmg to an

aforefiafiorridecraboditrdt tof meahvmlohhevtﬁﬁowherrpﬁgtaaned raﬁetps a computer, a
of t net hpd. of f Ation

term.lln?]l.vg rﬁet%o& ci%v:ce % %ob\‘rf;lgﬁe \M ?I%nc% n?%r e#ngé;]{[ naéﬂg terminal or an

apphwwpusr@mfwr ug%nﬁe r oyt ThAcmmtwgpmrmmrhémct gopagising the code

secuéhfs M}ebprsﬁo?@@tm VERIE readabby RRAMIM. nmtém%way,aaw adRskion specific
COTmUPI cations over,a wre

mteg@&%mu&éﬁ%ﬁ?g@ﬁéw SHRNL AGE OF MY @stmcén@a@ﬁa} are adapted to realize the

aforeim@atidriedi steps o tHeRmleodcoian afczametionsd esytsidanentsof the invention, i.e.

counfE 5 % ST OB B oDl o et the
frequency identification (RFID) cormuni cation

AccofdiRs #et giBtRdIdadpest o€ haeupreaat Wﬁdéﬂtl%m 2 %He@ﬂgl@gj nfx&fule arranged for
termnin one or m)re%erloso aCtIVI

schecfipg 1 QUEMIUFAHIH GHET v SHES, STBARERG b HUVHEMOHE Brradio frequency

identifizagiorp RFIDYoafmundcatdatsubsystenois privedxdhsite soheduhieg mmelule is operable

with %e WEeqes@e&&H{ﬂ‘qu%gné}? hgsq/?tﬁﬂlf ﬁﬁl& tthé/ 'rﬁé’m P;Q e%Sh‘%QﬂthﬂEgnon (RFID)
synchronl ze ne or

comm,gmcaéw, subsystenn and ithgyeghedulipgamodye de ﬁ@prggeé(fobgetpﬁ@mmg one or more

per10§§8ﬁ£5ﬂ1vﬁ &f RO rEledbnaHBRLARA suBsylsteen éxﬂﬂd&nﬁﬁgﬁ@h@@%ore periods of

non- a(cpsg% Ié)rnl %ﬁtﬂ@ggr éftR F}}S)ngngg 8{?“1@% ?gteb%%ealmsnﬁ%/ oqnacp ivity. The scheduling
modileastsyh¢hrabizeh WiRFItEB) ocenrumosaipenedss abswsiaetivitn A trigger signal is
gener%&‘a%fﬁ{écs%hgﬁdlfﬁgtrhg%tﬁg%ng’ fed tget'hé &dlo RS u@ﬁjc% QEntification (RFID)

ctivit enabl e subs antl al COI’]CUI‘
comMBHEAIMCRIOF AT dpdriggsr sh Qeratine %tlﬂ% recie faeah*ﬁw idgntifiggtion (RFID)

comnHiISH Hin&ibaRent Readcathiafcd WaHWRNGHE drdabiel derivad p@rl'lods of non-activity to
ni cati on subsgst em_ Accor.din ng F 0 ano

enabl%sblébégangﬁ ¥ hcgn&,ug R ny lﬁ?’[l%’ﬁ §) erfltl s he d gv\}{ecess F communication
subsysteabaretitht cadis diequierica ddandifinatinndRELBheoromanication subisystem.
conmuni cati on subsystem and a radi o frequency

identification (RFI D) communi cati on subsy Ft em of the
Accopdipgith gnothex, pepect of e FFssayInvenion &SRR BEVFe gnabled for scheduled
commB@iipdtione dver 5 ahirdesk Icﬁgmmm@hahen opiesyatbieand 4 Padidérequency identification

(RFII}% rcghg‘r?]usmga %glr': ?dbg}e/ls‘ie %Frhfm %gglcg hg aérggildgd The terminal device

commubsy%b‘rdulmﬁeng@ﬁe@mllah@ Yyishl i eewn@leﬁs waﬁ@@mufa@pﬂ subsystem and the

radlod?rgﬁfeﬂbﬁ'lﬂ&t%ﬁtl&i (RPIT®) B&hinRHRa®bn aabdy¥iehd Phe E&Rduling module is
W re] ess communi cati on subsyst.em.and. deri

artangts dop SICERENEE FonOAcITi RYIOHR Un& AT & g pEigseeommunication
subsydtenimané ddevpnomeedr prerd peisodsf ofandri-adtivity ofhehesisasesdofl fhegone or more

deterﬁra?lgeléll Serio%sséfnacc%rvﬁ{).i ’f'ﬁed smehalﬂ?ﬁlogﬂ@ igrsyﬁa{rgnized with the one or more
periods of non-activity. A trigger signal is generated by the scheduling module and supplied to
the radio frequency identification (RFID) communication subsystem to trigger an operation of
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periods of non-activity. A trigger signal is generated
by the schedul i ng nodul e and supplied to the radio
w0 zeegou@asy | dentification (RFID) conmuni cati orPCT/IB2005/003547
subsystemto trigger an operation ofthe radio
frequency identification (RFID) conmunication
subsystemin accordance with the one or nore derived
periods of non-activity to enable substantially -
the razlis Graquieioy idemnifiicati @afRIIDS comafumﬁdaonn QtibdyB@eminnr &k eslance with the one
or mg%nﬂ?&e%ag%r?&s 5@%}5 agmn qon e %IE %glbgta%tlaﬁ@ug&?%rrent communications
operation o?fd theg V\tltsle&ﬁcﬁqmwagfgmt swisystera mg@wtradmvfémqe@w identification
(RFIB) SfehBRichforPéud¥siad, which enabl es schedul ed
conmuni cati ons over a cellular communication subsystem
and a radi o frequency identification (RFID)
Accoedingnioi anatheo raspedd sofsthe npreenprimeadoty a teystesly &t pravidede which enables
t C S I l.es:
sched%ﬁ'ét%h E%Bﬁ% c‘{aﬁg sargvég{) émggﬁ}l@g t%?@ﬁrﬂlsﬁu a@ign %@E’ys‘?e&x? paﬁlﬁazp ridio frequency
identifigdiion {REHQDeerympaieatiqrf subsysten O(ORmr@yd byrthasygem; dhe system further

comp‘ﬂd@ssH%Eﬁéﬁullﬁg%§@m@%leia8& WRHUKE ckBulaf E&ﬂgﬁﬂlcfaﬁbn subsystem and the

n eriods of activit
radio it Gienh I0gvoRion (RE()s BERptEafam SSaelt e, iegpling module is
arrang@t dopekeicadming omenermatdryifeyiodn dfhactivityi ef dfie tWieelessecommunication

subsﬂ{egnﬁﬁ(? dgﬁ%%r nc}{{éegr ho dé g\?ﬁ%&gf 8- Xétiwt o-lr-lh&esﬂg%d fh@%ne or more

roni ze one or nDre peri ods of
deterw(mdanqrms th acpivity.i Yefepchergfing mpéulgelﬁeswawamzsﬂ i@ the one or more

perio8€ Bﬁd@ﬂ-bawyooku{reggaﬂﬁgﬁam@Igble@latte@ blytBe k@bidalifg ﬁﬂidal&cahd supplied to
the relugﬁ) gbegpe L cat 18%%#%?}: 8H)(g?&§$§or?rg§§tl%gtﬁn:§.ﬁ>g¥%§;n to trlgger an operation of

the radjie ﬁteqtﬁermaudmlf(cmﬁdrmREi&hmmmamqamn subsyytstreim dogordance with the one
or mBkL QEW ?er‘%&s of’ I?)% %@ﬁvn&r téT%leg esru'bytgﬁitleggf h&%rr@ﬁt communications

non- actlv o enab bstantially concurr.ent
operatighmein featVisHess ofERAYRIEHIHF Sybsustir b dle sififiequaneordentification
(RFIEywﬁhmﬁht%TdsMﬁstéﬂdl o frequency identification

(RFI D) conmuni cation subsystem For a better

under st andi ng of the present invention and to
For aihettar sindatdndingt ok theapresembiynysation @ngd e understapflflwsy the same may be
brouél‘ﬁ iftb %ﬁ%@t WhdréncBWIRR WBHRiadd Yoy Wayy & 1llhétl‘dﬂ§hr(ff\'li__)} ) the accompanying

ly, t he acconpanyi ng draw ngs, in

draw]qu ugt"Y'H‘Efbs schematical ly principle block diagr arrs

depi cting typical conponents of a radio frequency

Fig. ff dentifi Cﬁ‘ él%ﬂ S SREAII? tlctaﬁ??ﬁlﬁ_c? Bgéq{loay&%a&aﬁﬁqiegltcnﬂ% t)Encal components

requency | I'ca der®su
2a il lustofat @él%ﬁﬁwy daddntificatiqsy (Rcﬁ;ID;)lt@nBM@Rr éncbgrraéw frequency
of a por t@higicagod (HAD) tQded wdkysemabl ed for radio
frequency identification (RFID) conmunication
according to an enbodi nent of the present invention;

Fig. Za g. 2b iillbststasasehesmhieatbt iacgfihgiph ptdchcd'qagenblcdck portable cellular
di agram Q% nglagﬁé?)léco‘r ? g;ﬁ@:lid ﬂﬂf‘l@aﬁlogl ) communication
reader subsystem accor n | ment e
present 2ACEAMEIA aFﬁg@od%nf Gf@’é PWSFIEFS‘PY%’@“
schematically principle block diagrans of different

Fig ibnpl emsntl Ssltr%te schematically a principle block diagram of a radio frequency
identification (RFID) reader subsystem according to an embodiment of the

present invention;
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of the portable cellular termnal enabled for radio
frequency identification (RFID) communication
wa@ewoneidmg t o an enbodi ment of the present i nver/iB2005/003547

Figs. 4a to 4d illustrate schematically operational
sequences applicable with a scheduling nechanismto
enabl e coordi nated radi o frequency identification
(RFI D) conmuni cati on and cel |l ul ar comruni cati on

Figs. dact®Bdi nglldstragenscheivadcaliynprireiplé fbéochr dis@ainsi afwdiffeteanimplementations
EISfC\]/! EggElolfltklg \}{o%gf’e §&[L?ﬂg{leg%?4aa¥n Bég ggmlicﬁoyfre%ueng:y identification
i denti fi é%l%%matmmwdmtp@n embpdxmqry of theipsgpent invention;
di agram accordi ng to an enbodi nent of the present

. invention; (1. strate sche i call .
Figs. ﬁt%iﬂinpll‘é‘f%‘}ra%cﬁ‘fﬁﬂ&%%rﬂ Yeé’?éf&“?'? n%?qH%ﬂfSSc%’ l%a’(‘f‘F%ﬁ scheduling
time di agrehusismorali ergbteo caordemdvatliradiot fiefjudrvy pdeatifidtion (RFID)
i nventio ' t. Al .
excermpl ar y NP igERn A KO St oo BorBithe {83 gmbodiment o the
frequencyDFfFSG@‘h‘ﬂWﬂt@atl on (RFID) comunication activity
timng diagramof Fig. 5a according to an enbodi nent

Fig. ! htePr:t ngqlq%‘}g c§ sgl\éent {cggy an 8)9&‘6%&@ %%Wélﬁg&e%ﬁvity timing diagram and

f r equencyadiovfedqopecyoidentifiatipo (RFHJuenoyundetidn h¢toatyi timing diagram
(RFID) T eadghin gwax%lﬂn%a@feapgfiﬂhe GrdsBnidRy i3RI Ment  of

t he present 1 nvention [Ustrate

schematically a pul se |nterval encodi ng of a data-0

Fig. ﬂ{}d)de?a-lﬂus‘iﬂé@%bhdiﬁa&iallﬁ ila@xanbrae)qwmwA compressed frame mode
i denti

e e b B TR B BRSO b n of he prsen
i |l ustratievengheyatically link timng diagramof a
radi o frequency identification (RFID) communicati on
. between a radio frequency identification (RFl r[r)‘z‘
Fig. Gupsyst erdluigtes magsi detpifesqibe regmphien G %twlj)\mmg diagram
transpond@d adaorfedgugndyo iddmti€iodtiach IQEF\ID)Oﬁ:othm}aneSﬁnictlwty timing

i nventi on ar\g]rg FIFQ% s88cddrifg b At & &ﬁ H%ftflgp‘» s:rﬂ invention;

sequence 4 requency |den arion
connunlcatlon processes and operatlon states of a

g dio fr qgﬁ’s@ﬁ?éé's@%étfdaﬂ?ﬁ'p@@eﬁ Et)f ) pbivenaPRR¥&tio frequency envelope
accordlng to i nv nt|

ent
Thr ougho®f & F?g z‘?@\“?”&’ i g?f‘tgf@%%’ (]gg LeAdr ot @fftfé‘i’ according to an
conponentesnbsdirherhef tlef predeatinbyntidne sanme ref erence
nunmerals. In the follow ng, the concept of the present

invention will be described with reference to a
Fig. 6¢ illustrate schematically a pulse interval encoding of a data-0 and data-1 symbol

used in radio frequency identification (RFID) communication according to an

embodiment of the present invention;

Fig. 6d illustrate schematically link timing diagram of a radio frequency identification
(RFID) communication between a radio frequency identification (RFID) reader
subsystem and a radio frequency identification (RFID) transponder according to

an embodiment of the present invention; and

Fig. 6e illustrates schematically a sequence of radio frequency identification (RFID)

communication processes and operation states of a radio frequency
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cel lul ar communi cati on subsystem which in particul ar
supports GSM GSM GPRS, GSM EDGE, cdma2000, and/ or
wOoMDBo@add ul ar conmuni cati on. Moreover, the raeiDIB2005/003547
frequency identification (RFID) comunication will be
described with reference to U tra-H gh Frequency (UHF)
radio frequency identification (RFID) communication,
which in particul ar supports EPCgl obal standard. It
shoul d bejepatiestidnh@ F1Dh eraabgyndseaicortieg t& B @nfbod@hémng the present
of the cellul.ar conmuni cati on subsystemas well as the
radio fr&Y§8HRY identification (RFID) reader subsystem
are given for the sake of illustration. The invention
Sthe? {
o R sl e Yol {Rgeferred by the same
refer@@’é@hﬂ@P@&y has been devel oped and |ntroduced for
el ectronic article surveillance, article rranagerrent

i O YSEBO  L ST d BE Ry re «
cellulamnegementcapom pssbsgstamd M)g:hstmcspaappmay rsgmpor;s t§i§M;a|GSM/GPRS
GSWE&@;&%FFF&E%QG@” ?é/olaLNT"ﬁ Cel@flar &b?mﬂ[lﬁlcﬁt‘?&l @M(ﬁr@@@é%eﬂﬁyradlo frequency

Ication (REID) transp
ldent»fsgm{REI@)mogﬂmamcaéeoeﬂywlc'aq Seatbed watgdsgme to Ultra-High Frequency
(UHF)dgdtd ffieqaénoynideRfifidtionr GRISID) neteimuomidaticn, 1@hichcinugasicular supports

EPCé())(n el?%l:dg e A gl ¥lgourlls plgﬁr? eerclo FH(_?? tl% &%%r}len[tﬁ)%ga %ggcqglcatlons of the cellular

comnuapertionysubshsisint axvehes éhenraé@ frmasqyolﬁemﬁq@éﬁ@ (RFHY), “reader subsystem

are gRRA Br ﬂf%déaﬁef(ffqgﬁ%@ﬁﬁkﬂn(ﬂ@ ivBhed sHeRldl be uilérstdo8 QYR Being limited
an antenna 14 to the transponder logic 12 The radio

therefor equency i dentification (RFID) transponders are
typ| cal |y accommodated in small containers,

Orlglge?l CH%) H elaﬁ eﬁ&?fagéﬁgggﬂoﬁ pﬂ’ ng%@hhf}logg h%@gge%dd&glo Q(? and introduced

ul renents
for edmtremm srtigled surypil lanes |a¢m}e dﬂanaﬁ@npwdpwppﬁeéq@éﬁclyglstws primarily for

replac%ﬂ& Hat fcb&@ﬁdlé?ﬁfi(:ﬁﬁﬂab&l@ a%%“ﬂ@ rdsed |foleartfblberrﬁﬂig'tment purposes and
ransm ssi o

e .interro
oS S04 R Bl Sh P i S 9 KR sgpepey denificadon
(RFIDP trafsgioadémfsoshomtn evitht respestiis Figonl . o4 typitdleradivt frequbingy identification

(RFII?%&‘%%@%Q&@Z%?JIQHS ir%i&c%ﬁ%@n\;e?ﬁg%ﬁwagctmw citQf hggncted exemplary
as tragpponset logim |1 Wb deia HRPEHEABAYY drRisterhhgieln) aéstii'?é’ép‘iﬂder memory 13,
and ar@QIOQrécfugﬂ(%e(fm ihdemadd i Qﬂﬁctlpébubl%gaﬁ)anfdhaﬁlSpw%rtﬁanelﬁtﬁlder logic 12

di_st
The faglghltﬁiséﬂil%gy g q-FSIgF (k{)é g%)s gslhs&)gpéeerglaée ;y&l?a\/lgt 80mmé)dated in small
contaimees, iartiohldrly madnt@d fto dlruigero yo ibd daggeflibyathe oreapRBF BYhesive. Depending
on thE ggcﬂﬁ{eﬁlepwg& &?F\Wl@g@d 1{%566&6&&9&53'{0 fr@épfernE? Qﬁh{lﬁ&tlon (RFID)

or exa a radio re u gna at
transmr@@@q dlﬁe@efqa@qﬁ@ﬁevsm%qaﬁev &Neray pgtmrlgmﬁe’(}pn transmlssmn range etc.)
diffefe€l€ rﬂ;Irpefsl &atprovidedRTbDMatariafospanse Itx&nsmi?mtha& diffeient aadio frequencies

w1th1§ C%[?H.g? i{)o%l} Igeevfséaa(l ri%t Isdboﬁﬁg tos%%b %%Izb %h &¥P1204 3 56 l\éHz 860 MHz —

I ‘enerdl zi hg Fatron ot
928 MiHzqrienanly ifdeituistraticen)i Swo (nRih o) I assqsa:fsrpémfé?qucx kd@ntlﬁcatlon (RFID)

transggrg%?s edn Be rd?s‘i'i'ngulsﬁ&ﬂ PRlGve k%‘?ﬂe&h&é&'l@&tﬁﬁg{l@ (RFID) transponders

t he | nf or mat, con store
are apGt AHHEARER REFY MO S MBI HTPY PR Ich eenerate an
excithti®@f oL nogrrogitjonssigmd) fri examplehe radibefreqpgaty GRFRBignal at a predefined

frequrseia%(n qkl(%l’vevly’a']dlg I}reqﬁ dr? &]tlh 9“1 ?Moﬁ t‘%@%ﬁaﬂgﬁon‘lﬂérsqfon{ﬂ?ﬁe their own power

requency
supplies (not shown) such as batteries or accumulators for ‘energizing,.
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transponder nodule 10 to be detected and received by
the radio frequency identification (RPID) reader
worniohe420. Mre particularly, in the case of BCPEBRSING3547

radio frequency identificatd on (RFED) transponder
(i.e., having no | ocal power source), the radio
frequency identification (RPID) transponder is
conventionally energi zed by a tine-varying

Uporchetwhtiemafjaeidio freqdértcyfldeqtf'&aﬁo'n (IRAD)arappdridente the means of a radio

frequgrgdére o%%xﬁﬂc %n E&eq %‘od&g\&(ﬁqh? Bfo%%gﬁg&%f contents stored in the
ntiticatl on re cy
transpqrepr meaiody pbésas%mosih te he,ra@ﬂtfeqqnwca{s(%ausmb(w tfw interrogation

RF sidgl)l aflich fsr @diRACHy m&emtermacm b®hd Fé'ahcp)frehné\nwea@tmcamn (RFID)

transmdﬁ&ﬁlgﬁpgeaﬁ)e@gget %gcﬁgf @%%1&%]3 ﬁégl}ll:gr 1o %%egy lcfentlﬁcatlon (RFID)
reader deoduld i20atMane fdrEUDrTY, r1ant$p anaske of BOpasaive rediabfregueey kdentification
(RFUbf %ﬁgg‘ ﬁﬁ?grto@l é)f F%@Fgﬂl&aﬁdggg ggvgmsotlﬂ%ef ﬁé Qa%ibeﬂycﬁfe%/y identification
(RF HP deppeprnder de nwrfvean@naé)lﬁ errgigyd rlzya@ertlmwrxm& glectromagnetic radio

frequa Fry@sgnﬁﬁﬁv@w g@hemedmy E}@qhﬁa@@gﬁm{g fadio T cgeﬁéy ideh@fiétion (RFID)

readelr r\gﬁ?grb H}%&tgﬁ@ 6%@%%@#3 r%.(:%d pag thr];olwggﬁllé%wénna asgomated with the radio
frequentpnidetifocatioo {RERP) m)nwbadﬂnd@ds veliege BgenbrataddSOrdsd4d8antenna. This

volta%ofr%ﬁﬁﬁtli Eéa?feg%rz? thel SIOI\A‘J g?gfrilon Eﬁa{blz))':faﬁg%)nlder 10, and enables
back grepsraigsign of hnfaeeétﬂcahﬁe@ Wt“ﬁi‘? ﬁ@qawvlle%&tif@ﬁ i kPG transponder to

the redioafreq@@noy fidefifRatyn i(HEM) téadad, i Which RE! dmetimes referred to as back-
transponder, the information or data stored in the

¥P"&hsponder menmory 13 may be either hardcoded or

soft-coded. Hard-coded nmeans that the information or

1&@tsétesopfh%daﬁ Pacﬁ(li‘?rehﬁé}féi}HQMﬂcaﬁ@FW%rérﬁponders correspond to radio

pr edet er, unno nmeans
frequew 1%9@%@&&{@? ) giapdards spekyas %%@9 ﬂ‘?‘*a‘\%saaﬁd*erstandard the Mifare
standaelyDeyr Bidld Commuhicgtiom NEC pytaradard xhéondle ERTglobal sthhdard.
configuration of the transponder nenory 13 nay be
performed by a radi o frequency SRF) signal received
In agdogdanhe with ethea applicationmpurpesep i f oriadp reguency identification (RFID)

transﬁ(g{ggg GHé @xﬁfoﬁﬁat{idrﬁ & Eﬁeﬁ gté{rétpnén ﬂﬁqm%ponﬂét gg:n% Q\Bﬁmay be either hard-
codeq G TP et | G RADITERER BT Mol 812860 o aapp(fa 1n (h¢ transponder

memogn|H issgredetefffinediaed fuaceddibblea Sofatbded Imzegns ti2R theamdoranation or data

store&i% ﬁle %@E&rﬁe? nfeto Th@ 19 @o%%&&@%%@%ﬁ e%?érnaﬁ entlg' The conﬁguration of
conn em su

the trpmoa@ren@re@m kﬁamay\bﬁ |p@rfomr1¢dt ot a sadiq freawncﬁ éREN élgh%lrracewed via the

antenﬁéqm‘dﬁﬁ@ BOPéreimeadas alcbafiQRetic in®ifaE (hdteshbaad,Gvhich allows access
|dent|1[i$| cation (RFID) reader 20 by the neans

tOtheotfraq%H Cf%g{e,nm ransnitted fromthe host to the
reader logic 22 via the data interface 23 and on the

A racgé %ﬁu&ﬁﬂqd%@ﬁﬁhﬁ{ﬁgﬂﬁb@ r@clrdglv fnggﬁile% ;{ﬁ@al @cgﬁﬁrﬁeg’g'lé‘F interface 21,

pon 1 NS I on
a reagdqsdpgie 82, aka faadeeripesyle sz d?‘i‘ﬂ piege2t Weconwrentlona“y connected with

a host %Sfﬁénf)aﬁleh ash p@twmhﬁl t\aigicle Xiter alin 0on the one hand exer01ses control
errog at i gn en

over B SPERRB @t 48R el M HERi] Bt AAHERRS 8 means of

instrictiens {rinseaitted frorRfkciost wattie readorloiges 2D vialthe datoenterface 23 and on the

otherr ﬁzq{do Fé:gglﬁfgy Q{&gayukdi@&td' by GRE irexlef R64iP) 22t RN SIRO GG m&!#’a'ae 23. Upon

mstr%amt@og_@aﬁestnﬁ re eﬁ¥q 2 g{}ézlitgqgti) g&e %ac% ﬁi rtg rég’reerate %‘he excitation /
inten@xatidnadi g10a té be I&hﬁl‘téd)gﬁtth@ antshign2d coupikel toatie RFE megfaea @y of the radio
identification

scatt
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(RFID) transponder is energized and a nodul ated RF

signal (back-scatter RF signal) is received therefrom
wdranvveudar |y, the nodul ated RF signal carri espeTiB20@im3s47

stored in the transponder reenory 13 nodul ated onto the

excitation / interrogation RF signal. The nodul ated RF

signal is coupled into the antenna 24, denodul ated by

the RF interface 21, and supplied to the reader |ogic

frequéroy \bnteitation t(RB[Df ﬁé‘é@&ﬂﬁb@llé 20OIrD&isaItﬁhttd1&ddﬁfraqﬁeﬁ10jﬂhdent1ﬁcat10n

| at
(RFﬂﬁﬂﬁ'al}Sggg %esglCﬁ&alﬂ %Qbo frﬁﬁ'-uegf:ﬁﬁ n% P gatbopo&}ggé%{ﬂngp(}nﬁer module 10 is
withiol glieacdvatage Ame efttloe ¢ivatatiorst inteyrogetion $Hgmpl, the sarbodrequency identification

(RFIﬁfH?ﬂng)ﬁcfer bl ogdt 1zL:Jl Ud E%ddﬁﬁt&f RF%@BP%H@-SQ&&&? RF signal) is received

ectr nic termnal 1IN an exerrp ar form
therefzpmg Pagtsulazly; the | medulgted @Feﬁfﬁ?ﬁ'e cargicsithg datargiered 1n the transponder

mem@@rlth@ulQﬂeG%fcﬁme(bxbﬁdtmnﬁahte%@at&?fﬁm |sighhl Yhe modulated RF signal is

prese any ki,nd
COUplgﬁ—b‘? 31%1 Zﬁl fiﬁlgoglflgtggﬁ : ﬁ[\k/lggqt?rgz}]ce %]f a%cﬁsulﬂp de%?o the reader logic
22, vdmderssth@mdesphmlbllehe qhtaig ¢t dita\feom ithendésodidatedhsignal. Finally the data

obtalhéderEﬁ\dﬁhEQeéé?%d hodafateat RE s&‘i’lﬁi RbhByRILEhid 9&' @ata interface to the host

nor to any other specific kind
systeir ocessi ng terminal or device. As aforenentloned t he
illustrated portable el ectronic termnal 100 is

Fig. fﬁ}}ﬁg e% rscI O¥1} bloc%dllluyt%atl%% o(f'ecloHﬂ)Pﬁléntg 8%@#&@1@&%&%10 terminal 100

I'e " Use
in anmemalsir dorn @étarmﬂblbe t eqlivianelcpiome tetmainmlodhe @orsbl electronic terminal

100 9)[6?(%&*?1 Or repRI&Hs OdrnynThﬁH Q)‘fcﬁi@t:ésﬁ’llnk%nﬂﬁﬁﬁgr %éﬂc@r@mployable with the

nprisin tral ce
prescip BVeRIgH %& S P en . PresssbaRYayahys Heithes imited to the
illustentedl prpiblecelbteornis teomage 102 Gpr eddyudther speoifiu rkinddf processing terminal
orde?%?ns i ncluding cellular radio frequency interface
F) 180 with correspondi ngly adapted RF antenna
(181) and subscriber identification nodule (SIM 185,

As aféShentiBh&d, ftAS ﬂlds&%ﬁ/ﬁé%ﬂl@tele@&@ﬂi& tegihaldi 000is texBin &|ri|l)ycarried out as

cellu ual M%lt éﬁgetrg% egu NES é{ﬁ%@%eéﬁ@g %t Ilgrgglﬂ %o?table electronic
term1h€Nl‘ﬁ1Hfsdemb¢d1ed< ey ai prpessardmnsedodt micro-€ontrdllek3gsechdyséem comprising a

centr%jlI &Béf%}/m%u'ﬁn (@'P%Bla g C;HQ[B [e%ljagf%s%(‘lgtlﬁ'ﬁt)(l\/ﬁﬁg) 1 ﬁ]q?s%ectwely, a data and

€ss ‘an a nterface
appliggion yheagspbitit phiast CQ%@“E@P@%IW%F dashudiniec Cflél’rl?ﬁ fagio frequency

interfhOO(IVS 180N TR bREspRYdInBE wapied HF teaRSEB D)Jarld’lslfbsél%d)ldentlﬁcatlon

mod%g@?)l)o]f%SaHseé b‘étfgn %{é}pg%é%%%ﬁ,an% g1sc$1}/do %ﬁpr%}l}’ a cslo input/output (I/0O)
mearaJgDi(catvientionahiyiachiccephono ked & heudspealser) deeys, lfeefa@dmmgor keyboard with

key ?Elg[ %&ﬁ% 1%;10 (G4 tlyjoogncf D&y }1 @ﬁh%lﬁh@}ﬁ&&r@imlfér t(@fr[‘}' T‘ﬁi and a (local)

erin hel'r usage'to the user thereof
wirelgssapdiy Wired %BF%@CEM) } er (Ctrl) 150 are
typlcally controlled by the processing unit (CPU MPU)
The cé%eﬁaetton q AL \Opllé)%%‘ble e%g{r% 1§ rpnufla? Irl O{)h CH‘&I%I‘HF%W tH{j egxgral Brocessmg unit

user
(CPli)HenaztsbrprD@SmK emUs{MPdf) t1Retypigaibt orothe basis of an @Berah@g system or basic

contt{)Hﬂl%tdg‘ﬁn@AtHnY vifictt B&neR H@bﬁuﬁctﬁin@Cferaﬂﬂéscaﬁcﬁfdﬂcfi@tllahl}c)gf the portable
ad c ntroller

clectiigy ISR o Bniap HeThE LiSe T8yl b et ARSFofans digpley and display
contrbném(l(]iﬂ) lﬂhaﬂenppltalw contioHek by flechrosessiog weit { CEHAMIPY) 110 and provide

informall gn k‘orqh ¥sek hI?Cl ME @éjpe&%% ra?lgllaSﬁic&l%gér)interface (UD) allowing the user to
make use of the functions, features and functionality of the portable electronic terminal 100. The
keypad and keypad controller (Ctrl) 130 are provided to enable the user inputting information.
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to the processing unit (CPU MPU) 110, which may be
i nstructed and/or controlled in accordance with the

WO mpavedsd or mat i on. The audi o i nput/out put (| /K)T/IB20058003547
140 includes at |east a spe@ker for reproducing an
audi o signal and a m crophone for recording an audio
signal. The processing unit (CPU MPU) 110 can control
conversion of audio data to audi o output signals and

The ihft@maasY Gipsit O ®E kaylshdolslcaﬁvent@hgl}aé@phea By anslkeypdatcantroller (Ctrl)

to the}l\é}s#gsing épit??kﬁ@]ﬁfﬁé}gqgﬂ ﬁgg g?ag%l%, 18 Vu?cl]iegj %ﬁf tracolnFrolleq in accordance
with genwputsintmmafionli Gha aldiaintiutonpua (Db msamm G mhtﬂiev atkeast a speaker
for re ?J @m Sdncé?faY@ﬂghQ Db laYm RYGHIMIRE &8t r@&’orgin% Jnaeiudﬁd)s@ﬁ‘eﬁl PRk processing

todigital circuitry enented on the
unit. GeRUMidg) 4 1@icgnteentre] gﬂ%\rerﬁ%@é@éﬁw éﬁsﬁo Higho %M)Slgnals and the
convéFEi@n ke yAuiih @rﬁ}ﬁﬁ&ﬁgrﬁlsbmw headidsédta,f where npritintanprths esdio data have a

sultatr(l rfgxlngﬁjtfa r san&nPSSl% and ? e%/:ﬁ'kagl%lé %ig%gpngerc'sqgﬁ 'o? d?gltal audio to

own fr
audnossgnalk@yng hmuvnqaosmoemnt@p@léy fsumpqmguhy dlgltal -to- analog and analog-to-

digitdl Hﬁ‘&;l{rf)ggt irﬁbl@ﬁlen@d D0t baskedr o B4l @V@aﬂﬁl@é&"sor (DSP, not shown).

right/ and/ or any conbi nati on thereof for noving a
cursor in the display or browsing through the user
The kﬂtpadf(ﬂﬁﬁab(leUlb}/ the Gseurfondypliu¢dniprisearforiigiincaagiphanumeric keys and

telephonlyt sﬁ%fz el{(% ﬁkas r{o%dﬁ%rrl 1’]8[8 Q%J gL' gﬂe og_ I?r?ore soft keys having

tr on| C erm na
contesbes@ﬁmﬁe b dunetinnaliti¢sy sa rsat@ljkcwn (Fxp/gowe al?fh(@ru digdt/jede and/or any

comb‘?r%ltlloHltﬁéreGPfUmﬂb\ﬁﬁ% 'a%r@#hﬁ)fﬁé ﬁﬁbﬁ?%r%@@hﬁg tﬁt@uglh €he user interface
uenc 1). and 0

(UD, 8y e Bh-BAY PUiOTBder L SRy 3 e ol

cel lul ar comuni cati on subsystem 180 is arranged as a

The ngﬁbﬂ{ Bcttd 9%&%1X§rld()oad'c8ftﬁﬁé’ % ﬁ' Fahé (ﬁﬂ&g&ﬁaﬁ illustrated in Fig. 2

ar an enna ecodes the S1 g
include¢sethe cel hdargogunynieaiioasubsystam 489 Wpﬂféist@ thgragio frequency antenna (181)

and JpeRBUERRY -thd Bebse@bdriiliantifRafion! fodald GMVI Ulssy FThe gelhiit communication

subs{SR S B nGRE i PPN CaPREE R Bt SRR oI P AT B Cellular antenn,
decodmsdhe¢ sigh8bMeni@hildtey thea, land atsocodungs it toths heis¢ hard frequency. The

celluﬁlp Bﬁlﬂ‘ﬁ?‘%'tlgg gQ%Et 3%0 0\(1&%) forl%lﬂs@ve§ttl?é élprﬂnterface which serves in

a_radl cce
conj qu]é’tl% pdthy ﬂ%qN)ubgqubgr Fy%]txlﬁgaqlcgh aloﬁtﬂgl (SIM) eltg\ﬁoft%ﬁ ceﬁ_jp_lwommumcatlons
with Ihﬁér&bﬁdﬁdtngolﬁas& heatioal (IBSﬂ) abas6 GHToRI vatrbldr, aodxB,indrthd 8ilke of a radio

accesp d}e?‘ﬁ%r n@%»’g‘&zgg i n%Uta énngébdgees& Eﬁg(at r@% Ciﬁﬁul@g%)m of the cellular

comnidricatibhesubsystemat 8& dhwsundrsasts off & shsymt @fnﬂatgothat maygeaguire further
procé§§mg b?QB%TP}cﬁEsngaur}ﬁF & MEMPE) & l@ Ol‘lﬁd&ﬂh?ag cBlQm{lﬁﬂfc%hBﬁ subsystem 180

rocessi ng.uni a, TF]
amangefl e 3 CEMU HRBTEVRR 1 HiSO ‘?dhg’ 5?°F %?f 5B thg processing unit
(CP/hePlhage, ﬁ/hiiihl 9k lémnsﬁflttédlelartl&?&:ld)@rah@mmtméaMD khe base station (BS)

o il 505 SHOUR FOBCPR5° b0, ALY e ot commonicain

subsystene drSOeﬂﬂcsdQShen@htﬂaéeSeﬁimb@yrqng@TSgﬁ’ﬁl dsatzt @rrtbﬁéymaoﬁlgpals to the radio
frequERGIURNEY sis %”b%huseg foP REr-theast frdfsns¥E6nst I'IEPreaelrftenna ﬁoutlmed) of the

poﬂaéfe?gﬁ%?nsléot?%vmln O3 PrerL dieo ebe B Bl Sienals to the
corregputidingf basguenion @S rdlthe ralid heces netwsylo IRAN) ctfatbe public land mobile
netwgﬁ%t(i’BIOlit\gBS}he ce{hlﬂgr c%q{nQurﬂga(f%ﬁs s&%&é’i@h‘hk 1§mfe‘?§bl§ hs%pports a 2™
Generatlon digital cellular network such as GSM (Global System for Mobile Communications)
which may be enabled for GPRS (General Packet Radio Service) and/or EDGE (Enhanced Data
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network (PLMN). The cellular communication subsystem
180 preferably supports a 2nd Generation digital
waeedonéms4 net work such as GSM (d obal Syst em freT/IM2004003547

Communi cati ons) which may be enabl ed for GPRS (General

Packet Radi o Service) and/or EDGE (Enhanced Dat af or

GSM Evol ution; 2.5 Generation), a 3rd generation

digital cellular network such as any CDVA (Code

for GBI/ Esblationld. § Géheraﬁcr@)es S¥ gByahton mgnhlwéungr astpeck sichyas any CDMA

(Codg gfﬁjagi% ni v Q{ i‘?n }ch%' orsysgﬂscmmg aetseg SW%@ (fidersal Mobile
Telecbumnneca(t@ns Seeteren) and @dmaz@(%/o Sa@rm,aarid&f) ans/t amdar; delatedy or future (3.5

GeneFa%lohuiuaGeﬁé%l‘?&b%fb)hdarﬁB%Me[lﬁia@@e;ﬁﬁﬁif or wired data
interface (I/F) 160 is depicted exenplarily and shoul d
be understood as representing one or nore data

The mireks$ andsor whed:rdatmynthéaqar @H)dedD i) dapidiedi exentardy @®l should be

under%&)o%lats ?%&?éen}/l E o?é) ?%tg 1&8 cre's b\??leg %Lz#i{eﬁ;;rovnded in addition to or

e nen
as ane@k@m@lﬂaﬁ pf sy ilta’dp eéqrab@ﬂ rcehiler @@nmpn@athrowbsmwar@é implemented in

the eQHHJBﬁFy %f)rtii\blé &l &SRO BMHaC ADDOA $drd haf®er F Bvireless communication
e s BEUr A0 B SO e

or mbret edifkkse Snteffeceat opegating A ecoddance witlt AnpAFEEERE . xx standard, Wi-Fi

standgiids gg‘oozﬁz@sq?rﬁi gdér }ﬁgﬁ& t@&ﬂ%@'@'&i&f (g"d“@ﬁ Oﬁtzagot%%) NYE), ZigBee (for

wirelggsgpseonal dreanpieyasks (WA NI Infirdiedh Deito Aesess y Wireless USB
(Um\lelﬂsfall SeiRadB iyt ﬂldf‘&%ﬁ&)tﬁdr%@ﬂkntl}v‘ﬁ%&ﬂaﬁﬁssté@&ds ldatxoe asflfuture wireless

data %&’é{hﬁ%%’%ﬁﬂ%ﬁs ef‘H&ﬁ%P%%mt&%‘g aval | abl e

conmuni cati on standards such as U\B (UItra W deband) .

More%écremé%ata dlhtb?fag@gﬂ:e)l l%beshgﬁg%ls(altfe%dé@%oﬁ he ll‘ép(iies%hﬁl‘?g B8 or more data

érstood as re sent |n one oOr m)re datalnter aces
interfagrs| ipaluAS W RAHEYIRUVAE d {Piaclitcaies ITRIEMFaiERdn the exemplary portable

electiofid) &@MaEdI00N Jued £xengl aftyrfmrmajﬂsﬂppd)remlnr@ba@d networks such as

'EthexitRAee{ @A{E S(&(J?Q% e FUC Iille?\g/%r gSJT Iétlrbﬁétesgﬁ?ére({oc Ig ph ne, Network) DSL

(Digit tSmbsdciber PEWEN :erdmm q>tberSwaglnge as Pedllegshfitere N@qrﬂ@qdﬁ) The data interface
(I/F) %n{a?agéotr% restHSRY 'dQﬁrmtleHQ@e) mcﬁl@ﬂ'{goiny%gﬁetﬁ'y%blllﬁkﬂaﬁallel interface,

uture Stan % e data |n§ IEEE
a ur&msq&aﬁrg‘ sBuY e(b%sé%)er\'ete AP d%lt IreWire - ILRTERCE n CEI(BF H§ to any
1394ﬂ|394ﬂﬂWU etar ytasdrdpl 4 paealorel busntaedfaee induding VATAPI (Advanced

Tec éggl %%1 ﬁ’m%réﬁ?ﬁ:ke E%Fa%gg%}n?o@kﬁgmar l?]é\k{gt@ljlﬁﬁfediaCard) interface, a
SD (&etcamﬂat@)carchmtmfmﬁ HFledhscardhinggrfage and Hellikgi ng ATAPI

(Advanced Technol ogy Attachnent Packet Interface)

conf Qr m bus, | ti Medj.aCard face, SD . .
The P@é%*ﬂ? @&féerapwcm"r {\{brof aegrding é%r?z’ EOC{‘WFE? PB?‘%e RFggent invention
comyirfses & rdddo frEGeenpp idembifieateing®FTDhfead¢resubsystem 19@coupled to a RF antenna
194. ‘f‘l‘fe?& r%eng'notu?d %g %U%Ow ﬁg{:tl 2id m%eaf?fe(:rﬁe%ﬁbnédq\ﬁgﬁ%pﬁgn thereof, which

I dentificatiaon
lllustraé%sd&e l@ﬂﬁtﬁs%@éﬂﬁ%@@%@néwmrattlenaofﬁw%ﬁw e‘rﬁqaerfgr4ldentlﬁ°atlon (RFID)

readdRPARIUEN OBie THAIY IfEd b&m@h&@ﬂhf?c@tlcﬁi Q{FIE) &ﬁl@ei fidsystem 190 may be included

AT e I R —
100. Marearenctire Iraihmﬁlef]umy iidemtifiERiti dD) (Rﬁé]ahmadmb'q;)@ten’r M0 may be provided
with fggh&ofnﬁﬁ%{% 5? tH dbld Qalddit €RElHR 166adGEL $UBSYHaBR? mounted to

the portable eYectromc termmal 100. Preferably the radio frequency identification (RFID) reader

subsystem 190 may be integrated in such a detachable functional cover. In accordance with the
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in the termnal 100, fixely connected to the term nal
100, or detachably coupled to the term nal 100.
woeosies4 the radi o frequency identificati on BEFHEN05/003547
reader subsystem 190 rmay bé2provided with a functi onal
cover of the portable electronic term nal 100, which
is detachably nounted to the portable electronic
term nal 100. Preferably the radio frequency
1nverit|drefdblhd°ep66ﬁtlhelpre(salftl 1ﬁ)}erfti%ﬂdze§ch8ﬁldﬂ81ym(ﬁmc& %rlﬁayb)bthe terminal 100. The

' h h
schedé% L £n Cgoxmef:ﬁgc ﬁ"ledte%ﬁlaiicnsp?é(? tfhg (‘te lu r 1Ht§r %;/eerl 80, Shd/or the radio

el nve once
frequemayadentdicatian SREEYUEader 2alystsmciRidp Diemla abyuttth@ Spemﬁc implementation
of tht §adtb r}?équ«lﬁ)(%r 1dghﬁﬁ§éii&ﬁd(]lﬂﬂb ) #0ei Sus9fBRCi Rt P tﬂehﬁzheduler 200 are

t erm nal é , the cellular interface” 180, and/or the
preseptediin ther folloWHEy i denti fi cati on (RFI D) reader subsystem

190. Details about the specific inplenmentation of the
The iog%oo%e%trste%éegé%ul%sdﬁnlts{rgtlaéaﬁ' eéq ég‘ggr?)te éé%gga?{%%uﬁl%yp%&me electronic
termihall 1 @isnggparptes indiidoalempdulash d)rrm@ny eempiriatien fthareaf. Preferably, one or

morefdofhpoRerdtBind ol s Of ﬁl‘é%rﬂaﬂletei&tr@@l'btté&m1ﬁalel|0©%£}068 ﬁ%tegrated with the

oSS RS RS S st 08, BB S SE o5 ki (o)
integratasppeferubdy aln dorhp@hbln&Sof@f coﬁﬂmxtqmymalhl iatoed dagle@hipc A SoC may contain
digief SHMAip RN, 6 0 SUALET Wbl B QREAS Al application is in
the a@;ng embgades s)mepﬂns@gg@ort,ah[eégiitamé,swblpbfagq ggﬂsylcéqq especially to size and

powe? Qﬂﬁ%ﬁﬁfoﬁ @nsRaifRITBUEER tﬁM@dl &vd Pnér{)%és@s_ gf Hgﬂuﬁlb%h bPintéprated circuits

that § ‘gntanﬁll g_ u‘hcg and

2P0} (LAY £ SHGENET GHDIREE R 1pitc g ponents comprising
mlcr@mpctassmt (ORPUMNPL, tnemenye 8RAM:enbeldde chcsgsst ermnapnd ROM: read-only
mem 8);‘: 8 g) S%ﬁ?ee@RRwlgrgﬂv%ﬁ sﬁ/ﬂéﬁr{)h&isegecg ﬁfrhﬁgnln%elt IOl’le or more

power consunption constralints

serlaléwlteé/ﬁgﬁwk Rfrtsa [Mbddirest memeryt aewas)crentinlies %wt GPU (graphic
procddSing Anft), AdSP edigiil dighk proctep)ectéEhhe feEérd A pRienRhtsRrsémiconductor

oS RORS . SRV e SPSRRE Bk VBT RAY o grow i

compderdtypmakimget poSRbée (ountegeut@dl casponchisef@system in a single chip.
receiver-transmtter), one or nore
serial/parallel/netwrk ports, rect nory )
Typige cgpligatiopnopgiebler WeRi tas, ‘porpile eé?%rﬁmccteﬁfla@ge 409 (fgmprise beneath the
basicuU ﬁpﬁl)oatl&ﬂ:’ eﬁdlblg‘lgt ahe sdaghahdfpr oegss abnneinicatibhe furedemlity a contact
| r.t n L d
managn%l aQR/leC? O[Laar cal%%n ag)pfjﬁ:%teo%r & li%%ﬁ n?el z?élz{}%{ %8& c!a{%ﬁ" a WEB/WAP
browsing capiptisattan, gn |anrrk§smsir@x¢np}ncatmkEtrrgvomnaoﬁysmbﬂaecet ghort Message

Serv1'cEkt &MY, %@lltlhlegmgﬁgé Sefficd (WS? Mnt/dr i NGh8c&hMddern portable
pi cal plications erable wth thefrﬁortable

clecti P BIIAD FE AP RAE > dgmSPEs TR AP IE Mg, Rgegamming interfaces
and @@plticatayens whidbenably tfye usiatar moghasimerdboeate and install applications

opera%?mnlll Gt B&Jb%lcélécgll?)% d ttgmﬂnglorfb@mA %H%gé n‘gcall established device-

cation
mdemnég;é pregipininiag lapguags 1\:/\53 pvlbqa}bwsqvggatggm f émqlfé)chversmn adapted to

the f@m{o?m;\}ges%a&@ hifnERPLT HRbIIOAeFud aeglgmarﬂg aé QA VIANMiaRCEdition (ME).
I SS er vi ces

For RapUne, BECh Ry SERTFGon DR SEpeH 00 thadgs of JaNA M the portable

elect@n@ctermimat 10@ impleadestsar A YAAGiRPiobde InfoematsarcRevice Profile), which

deﬁntef leﬂ\@l]fg‘cel mgéﬁ%‘ﬁAW owﬁgﬁiﬁlﬁgtlérpbt%gfﬁ? &fsARibwn as a JAVA MIDlet,

tron la or_ progranmer.
and tb@, p@ft@gg élegﬁgmp ﬁgrfrapql lé)Bp]l"hq; MV&%HDP (Mobile Information Device Profile)

provides an execution environment with a virtual JAVA engine arranged to execute the JAVA
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operable with the portable electronic termnal 100. A
today's wel|l established devi cei ndependent progranm ng
WO zoogoaget | S JAVA, which is available in a spemirf/iB2005/003547

version adapted to the fundesionalities and

requi renents of nobile device designate as JAVA Mcro
Edition (ME). For enabling execution of application
prograns created on the basis of JAVA ME the portable

MlDI%'tsegoWé%IC itts@6ad MRl und88tdodRhA W]Br%séﬁt H¥AM Rk Netieli @ JAVA ME

tion Dev ich defines
prograEE B hes WL YA SO LD PREST DI & A Rars csapaglly proprietary
progiamoning &sigaagkd\ire dfplicable wathdh¢ hes@oiitabtien.el ect r oni ¢
term nal 100. The JAVA M DP (Mobile Information Device
Profile) provides an execution environment with a
The pijingipg| coneapt, qﬁbq: pECSanty ’@N@@@nt #¥ldsssses the qoguistence of a radio frequency

identFRYMAOA @UEI‘D% redﬂéWﬂW@? knd 4 telflauthdlo bl@tetfﬁ@efmé?ﬂdhélh@énchhént operation.
Theg ese nvent| on _is.not Lkmte

ﬁ é)rffsgﬂtgﬁlgalétl%&’ll 'g\e:wlr ‘Z ].Ah gtf?{g?ce to UHF radio frequency
1dent[froagmarr(ﬁ1ﬁ@)l angoagesties pespealally @P@gtobat agonform standard for radio

frequ@ﬁ@gfd@m&@%h ?@W&ﬁm‘?\ﬁﬁlcﬁﬁm 'l\ﬁ:@l'@éveer\’\@h@ Qoh&‘gt BF 82 Lsent invention

tion ri’nci pl e conce the
will alpe, bpdesssibsd dY’Q%Eeé%ret‘??ea e%lésl@rsrtaéw(:@teéﬁa% 18%ammally supporting GSM,
GSM/EBGE: Wy DMankhd/be aam@mdﬁm@knhaaﬁen s 1damE ribted that the present

. [ l.ul ar,.radi o . d . .
inverfBSpRUn A B bEHCRERTE g PtuL A% UG RC byt pyin appreciate on
the bags o€ der ddsexdptivnt that theenoperpe of thel pEsand divenfiow duldeoyise applicable with

any o@?e?t 'refdl&afrécﬁﬂ:né}RFid@%tlﬁ%Hnkl@laﬁj)o'%om%ﬁﬁl‘?&'t@h| ¥tandard and wireless
EPCgl obal cont orm standard for ra |o fr guency

commupifation; faftdagh (pRuding %S(Hﬁ%hlﬁ g P %ro%’i‘m“{"ﬁ%“o" standards and
wireleneepsrkaoninienhigat@aisindardgent i on wi I I al so be

described with reference a cellular radio interface

180 especially supporting GSM GSM EDGE, WCDVA and/ or
As afetraeadoedNahese tare| allosated spRofiF dfrésieneit dendshier UFE radio frequency
ldentmc%ﬁgﬁtRFm%BHn%léa'iloﬂOt limted to those specific

nbodi ments. Those skilled in the art will appreciate

on the basis of the description that the concept of

t NHeHPrRIEIBIB68i I8 harido(Eurapel):i k e8G8s&7 (aliiblz (eminbe. 500trhWanand

ot I & <f i dentif

co[?r%rﬁfi}gtﬁg ngagl ? gﬁg %?d and w s?(lea%jssgﬁ(lgé Ecnulﬁl)mé é‘?".’ )on

standard (including especially any other cellular

Accof@RPUR itkAlifRRert lcaNGiaF danddids Vhri&lseB&ueRd\Barids are allocated for cellular

st an ore ti oned
commgrieq e JBLS P& RPEqHitnE ge Beiicor B G paiigised The table is not
exhafistizgu Eoc Jatérdefitredidec abmomon(yRECdptedoatbneviatainsofor théHEifferent frequency

| SM band (Europe): 868-870 MHz (at max. 500
ba“dgr{%e-%eﬁé‘gdUHF RFID 9 15 band (USA): 902-928 Mz (at nax

4W . According to the different cellular standards
var 8 pyiem IDegiguatsy band}ﬁmak RFaddrnaqMies] f oDowlihkiRE&Band [MHz]
ngg 2@41 f:;ghefol %%Qﬁellstsaselgfst%
g)& {:@' B&Hds used:; et e is not exhaustiVve.
ForG$Mt1é§|00r(Eﬁ®|pehce cormﬂ)’h](y BtBdept ed abbr evi s o880
for Ggﬁl gg(j(f[pj@)nt frequencgrpagyts are denot ed. gggy.sggrm

Desi gnat i on nk RF Band MHz] Downl i nk RF
[ 134598 (TBA): g3 Fd1o | R 1990
cdma2000 (USA). 1850 - 1910 1930 - 1990

WCDMA 2100 (Europe): 1920 - 1980 2110-2170
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GSM 900 (Europe): 890 - 915 935 - 960 GSM 1800

(Europe): 1710 - 1785 1805 - 1880 GSM 850 (USA): 824 -
W@EAD7868094 894 GSM 1900 (USA): 1850 - 1910 1938CFHIBROGN03547

cdnma2000 (USA): 1850 - 191041930 - 1990 WCDVA 2100

(Europe): 1920 - 1980 2 110 - 2170The skill ed reader

w || appreciate that the frequency bands used by UHF

radi o frequency identification (RFID) conmunication

The ek ebddet afomc@mtwaa@at}hhpm& eﬁ? ﬁ@fcyoyaelrih aRed hlsgnm trzi'tﬁo frequency
erati.on.o C ar as Wwe, r ad

identfH 2B B PR PR o bl colimietid o Bt v Hence, the

concwindrai opatatinn uifl telhilarg alRFwelb ngso el sradfo Hregloersty identification (RFID)

comrﬂﬁ’rﬁ{;l ok céﬁl y%BtaM&aoB}etdtﬂ:lQi gygl?l E]orgefr%\{scgf h?éffég't quality, at least

est qua conponents WO %
theoretmélmsimmactmén%@h highsph Quality compogente Wswildhbe birlky padhexpgnsive. Hence,

from %@kwﬂdogizé/\?élht abiviewt, ya JotutRaheiil aBilieP & sdHe@ilis dpkratiBAS Bf those radios
f%ﬁg’ era Igl 3 (%e ﬁonaln woul d be preferable.
prete WBW‘V‘fﬂ &PF0Yarfon signal, i.e. the

domnllnk signal of an UHF radio frequency

The %gcq{éhlbflllc%%{?% 185' sl:i)%narl ei”‘gefhe' éoleﬁHl@ ‘csqu){l ap a"i)'nrrE)JIHPt welfo frequency

reier. he signal 1s
ldenttf@agwa ERFIDYrrerdss inpipicalyen gmp! 'Ea‘ﬂffe qrtph%mo Blategesgaios) The power of
the 51‘£ﬁ£lt1§ dg;ﬁéngmllﬁi tht applafafibn, it itaAghebEsdvefs WAtk ia 1§<m£lﬁia$ applications
re

and B%Sﬁl %e?t F%’?@g foltrrbﬁubdé(\ﬁisyoﬁ thE \ll? It %bip?)galﬁér? Hgljnaf relgteg applications.
Typidadlgnthief radiat freque(63F1dentifieside r(REND} scaderseraite i uts axfitation signal based on

user &t%g% g ﬁ%pgsfgﬂall'&%ctépﬁﬁo(ﬁ[})ré§1 a bﬁ‘t@dﬁ by H’Qr\ﬁkr) or application request

dete n pressing t he user or
(.2 SRHAFIERDY G FRIGRIAD (06 lgstar@éﬁwpatt%ewpaw inec thejegphange of data
betwéedr the m@dxarffsqublmrndémttf&fauex PRFY)). rebdiriang thd)€adéx Glequirgiey identification
(RFﬂ?gﬁaijopggrde € do efﬁeé%g%col ge re%%@éc@ﬁﬁgé ?Ac%?tézlgﬁtn nuously emits the
carrigrRARD) tor &mdwdeardlo tfreguennyi &eﬁhﬁ@ﬁﬁ@ncwl@én&ratfsp@mer amergized (cf.
aforeff@ilibled” §ALRPLGHNTTHE W%lé’n %fnat pcovt'é?ﬁll Catridreh & GR@ordifated manner

durlrlgfaglﬁélﬁHH]&ré?g g @ff)éx‘?lgglg r\]vg)qud %Ipfg]lféﬁaﬁ ﬂgdcellu@r radio performance, and
thmedﬁsﬂﬁspkMmenmihasﬁﬁMGmemoﬂéda powerful carrier in an
uncoor di nated manner during any cellular radio
operation would be detrinmental to the cellular radio

Accopding ¢¢ marrrebodimentt ¢fethe frsesent iventigmeheggortaple,terming! 100 has a control
entitys NRHIcH BfabRaso Itl{ée(#adlACﬁ&Z[Lféh‘ﬂg 1@&1t§i&at‘i‘<5’beR'F“Bﬁtre&fer tdiRration only in

resent.jnvention th ortable ter
coordEAaToI th i 5 19 i o GAMEBST CRE AR PH MG daggbly a concurent or
simultateiotis fopeedtioanof MetiDradieaftequeoperidtntidivaton YRIFHD) communication and
celluﬁi?g&qtrpﬂ caggnﬁgigtﬁalw cellular radio transceiver

I'on suc at preferably a concurrent or
S|nultaneous operation of both radi o frequency

Herelnd ®dhobidcBd LRderétbbd Blat contiRhC &id/eNsidnttagelub %bﬂl&numcatlon operations
onmuni cati on .t sho

may RGPEEGa0 0N ER EahCRT oHP aliFone Gk TS B EIeRE, where the time

multiptexingnisctadrisparespfor ¢hé¢ opg such that substantially concurrent and/or simultaneous

communication operations are experienced.

In the first basic case the control entity, the scheduler 200 comprised by the portable terminal
100, checks whether the cellular radio is (totally) turned off before the schedulers allows the
radio frequency identification (RFID) reader to start its interrogation and communication. This

first basic approach is quite simple, since ramping up the cellular operation takes some time in a
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may be operated on physical level (low |layer |evel)
time nmultiplexed, where the tine nultiplexing is
wa zeans@asent for the user such that substanti atdyiB2005/003547
concurrent and/or sinultangédus comuni cation
operations are experienced. In the first basic case
the control entity, the schedul er 200 conprised by the
portabl e term nal 100, checks whether the cellular
case whetieathé selltilat edrngtidruisneddaf fightefvaryeaften ehes edidel fequesicy identification
(RFH§ &%m§ @Q&1 Qt&requency identification (RFID)
art s interrogati on and communi cati on.
ThIS first basic approach is quite sinple, since

In a hﬁi?@'sﬂﬁhl'dﬁcdt&? aﬁ&lolaévﬂ lelhe QRED Afré n&)alf&‘htl?i@ﬂ?ont (IQHD)rbommumcatlon
ar onnectli on.

r eed
actlv cg(%l\c{?.gede T[ohtéke 3161 yr}r&ﬁ?}g ﬁf&;tw% jianle 'ﬂlueeﬁ%‘pgjatlon The same
prmcrp(bermambe: appled tadfiferentystatesiofithegemniaap h‘&’l&tnl thateﬁ'dnnal is not attached to
the c&RH&rQﬁe?\g%rkr E}% %gﬁi)l ﬁec{tfeﬁ&“ﬁ@ﬁ%ﬁ%ﬁi?ﬂgﬁ: hﬁ)alteﬁg}lﬂ% l(sBEAt@n is quite straight
forwagdy Jrregpechize jof dlaq F“?}Bﬂ?fe?YF@Hlsmo‘ﬁuqSh@hdélth@J ie/siepdyyaepesation mode the

termﬂx_ﬁlelléié{sftopﬁdgfkfiﬁ{e@sagéﬁ‘ ;Jeﬁfoaﬁplrﬂeesllnémeﬁhsfr%@fee% ﬁ‘afraicéﬂ power levels
e termn m na

and relﬁ[gdctglafimcg?t t(%erkcell§ ﬁgWF%[?VBISfan &M%} ility otf o%her systems and sends
randdnalecrtesd messapen whiRkr r&juired athangqeir¢diadtivaty in shis stiatesis quite low to ensure

long %L&&g%% Iir?cf W@ﬁc@'%efe g%%&% \fg%yg fBlh?a dr& lflleuhé{ggslﬁﬁﬁtm&tlon (RFID)

estlon I N operatlon no
commlgpeﬁtwmacpygy dpadhe @ctplggsltaﬁ@ the 1s @g]ef §hgaged to a voice call or data

exchziﬁg@&ldfoﬁgﬁﬁt ;Sack@tl SSrdetion. Mty ﬁat@ehﬂnd @@M\/@fatésemeb@iuagw@hd followmg the

- I
i Sl 5 4 8 S b bR 3Bl 8000 hence e
time mesbblgefor radie fraqeeudyr iddntifidagon €RGIR)etadiog iopetagion ns ghits limited. For

exam%teaﬁferé ﬁ (%H/ t(83 bf*VOtS(? 7SS URE th@ rt‘igrleb("i‘lto{eet'hXt Ac'cf)l%'mgaﬁchM time frame
nce there enty of tine for radlo l{aguenc

struciuife rferlt if@as WQWP ekt 6}% Aiotsatp greerlishi fagio fredyepgy identification
(RFIRY trtétﬁn@ to@b&tlohéﬂ Qiuhﬁg Marn atheS (}SM hel, ed'l@:&g atbst @rébably both cellular

transr\rll?slsﬁ)% 1me s[ﬂ;] f(r:rllqeas recgqr} @atlme slot) would b(f disturbed by
connecti on. IS S ate SO S prece ng an

radioffrsighewiyriderttiisaen (RidDy veﬂdmga@tlglty picthase tynaslotsi n GPRS) ,
requires a significant ampbunt of activity, and hence

Cons%qgfe_eptl ngcézg\éf?héatglﬁ e;)?{:stglr:ita drlgv%a{h(igqe uen;;:ﬁefigg: rb,QIQI es(t:a 1shes an interface
betwenadTpldéy freb@oney iidenvifiicyti¢rB(RFID) subgysteih] wikclB isShersintdntivdied as radio

frequ{:l[?c t%ehp A (Ean%%c bgq?ic{% %Mg/%t!e 15? alTR fHe! H(? kgteme%hch is herein

acco
embOde@cﬂ?el?m’Sﬂ led'@ﬁtllnﬁl . i Byhthe REpaDp 0|f @é@hﬁbﬂ@'@ég(ﬁtth@n which is preferably

1mpléi|1l1’€dt&g oft Nth@ Cals €0 OEHY §@Hehule15 |209 ewﬁ@?the Fh@ﬁb@b'hﬁrcb@{r@ and/or software
cel |l ul ar transm ssion

mpIGTBYAIoTa A FBERET IR H e B RLR (b ATAeBEN e g is enabled
The doyntrobdier the egdie fieguerdgritedtifcatioro (REIRD| sDbsyseead operation is exercised by

i )
the hgsqts%sﬁémE i.& gﬁ?%ﬁ%@??o@bfgﬁ th%:ﬁfgé@tﬂ&efﬁdogo eeg;&lglg rt}i(rgs trol, the radio
frequgmey; fiea

ﬁ%@nbﬁm@é rsusysten 61-¢-r @dive fegusrngr nfentification nﬁRF ID) reader
subsysRIH PHOs Hag Wset pidvideli with i(@ighar RO uegdeediged] asmidlil96 and watchdog
frequency Identification (RFID) reader subsystem 190,

and the host system which is herein enbodi ed as

portable term nal 100. By the neans of a schedul er

wlth%s%t:& errlgﬂabw regﬁ? %&&&E?@&e}ﬁuhﬁmcﬁiﬁiﬁ@ﬁ* s@lﬂsy&@ﬁl on the basis of the

asli s o
radlogfpdwgpcys Fx@t\}\%ﬁaélon ID) reader subsystem 190 accordmg to an em odiment of the

logic

present invention is illustrated. As aforementioned, the radio frequency identification (RFID)
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i mpl ement ation, the concurrent nulti-radi o operation

in the aforenenti oned manner is enabled. The contro
weer/oslaes r adi o frequency identification (RFI DYCT/IB2005/003547

subsystem operation is exenei sed by the host system

(i.e. portable termnal 100) via the schedul er 200. To

enabl e the control, the radi o frequency identification

(RFI D) subsystem (i.e. radio frequency identification

readef KitlsiBtemei@dancladérsnis tﬁf@al Q&hpéﬁb)'ltsh%qﬁféﬂlfo@ esl léi\ﬂﬁ%buency identification

t | 1/0 t
e LR e rarEieh oF TR SD I g EreghEngy Stem Ge. e
portabldemtrninalc 400)on reRker Dpgis URylor énstaretimpldeasited ofi thhdasis of a micro-

comrm% @dgr SAYENEMid %ﬂhéﬁcw@éﬁ)qm&ﬁa ﬁ)))3 rc%@gl%a SUPIHSLBRhna 194. A

ording to an enb0|rren ent
watchdegdagic di?di @C?qdmgeﬁ%[t ant O%gleatr%fr@mﬁ?seahwemf%lsrwged to enable

contrb QNG NS}Er tld:edikidrzftidhaéﬂ tﬂél ri&ﬁEE@hﬁﬁﬁQ&ﬁerﬁlﬁhﬁﬁ@d ERFIDYQeader subsystem
[ ulLre Or ra
o

190. ?"Feé a\/&gﬁg?g Focgé%ggé mcagtbe i) egrﬁg&dyt the éeeader lo(‘grw ot 1n?1olgmented separately.
The watehdog kogital 25 imayelref suppli¢d Midh qglgggoamneldfmm thadolosststem (portable

term1ﬁ¥lslt(fé5ntk(rbu a ti\SeP Rrin@ll] ‘?96 efyd tﬁ%%er]s@é}')al ifpro¢rde 'b¥/ the scheduler 200
l'ogi ¢, 192 Tor instance mguemsnte on the basis of a

and ggperatsd d pecortangs WC% schpdulpealgarihmy equency ( RF)
interface 193 coupl ed to a RF antenna 194. A wat chdog

The scHgHuqlp%%? ffl*?rg lrl% c}&g%rﬂjrédqﬁﬁgl%% H&Q{l bg{olvxtalg%lf%{lﬁist?ﬂoted that the data

interfagre (H‘p‘brb&h @nnmctqdhéo rthdi bost r sgteEhapay d@ntlukﬁwesat pggnged to receive

conﬁ ﬁ%h&) dﬁtﬁ%ﬁ@ﬁn%@ﬁyﬁtﬁéﬁi%&ohosﬁ- témtmbd&ﬂlﬁ Qﬁﬂu@n B%tang instructions
| Nt O e rea (0] r | enent e

allowr%ﬁ@e%&(& e w&&fmﬁ%‘&%ﬂ 1%0&35‘9%3 ERfispoPegion

with a trigger signal fromthe host system (portable

Wltht Fe&épeﬁ]c%l to]'q:q%ﬁ tﬁ %Jgﬁ: Jf g‘la%g e@lﬁ%ﬁfn’g‘ Wlt?e]'%aé?)r-r Iagmgonents allowing

gger si 'S provi sched
conclgm rcam@wmwtlae peHidinge aworchng frea’ embadINang oAltfopicteiininvention are
illustrdd®l. schedul ing algorithmw || be described in nore
detail below. It should be noted that the data
interface (1/F) 191 connected to the host system may
The loest kyskeamiis epaated byabe uservéc eivve inerheg(WRt3i0ohy diet mearsdbf which the

user fé'&%w& 'gﬁ 9&:§ssf the %Jc@ignb@ft‘ne ﬁX&%? it n-gEQ gefflg 'E)fohggl@ %r‘rﬁﬁ'al 100). In view

of the @wlg-mc}l@%f?&;g, ég%nfrpb@gqrgﬁed( P fh) usep Y Hethe user 1nterface (UI) 30 is

perfo@rﬂ@d ahioaph twtdbntranﬁlgemedaler E()@smﬁ;a IsolrﬁéI“pS@heHaWbéh the cellular
ans jo nts a con
comiehRRCPristers B i e PRAE SPert i MR AT B ager subsystem
190. tThe pramemeni i ahe |qg>ntraklleg| $cheditleraReq). en%ﬂhles s thesgra gide to obtain
info %tl&ﬁea[b@htethyachﬂi@ M%&‘{ an%LﬁﬂdéﬁSﬁ d)ﬂlatrﬁfdcnﬁlcﬁerf&h‘)ed?’oha the cellular

e neans of which us |
commyECH(GHc FHRSHECTB | B h‘as%l% aéy'g ﬁ‘i el rsquetnﬁ.‘é Bmf%sv%n (RFID) reader
subsyis@niti 9@ land GA)the bthev sidwt®bugpiethidibbthined diformpésradridoser inputs via the

user uﬂ ré'z(}:cf%gg;&fdcfggﬁmsgeglégg?brﬁoegﬁﬁ Yllle ﬁ&?ﬁll‘l%ﬁ? ['r}ultl r?dlo operation. In
analogyhthgudomtrop oy twhalsd ekercised &y @@S@@hg@tm witigh is enabled controlling
op erzﬁf%lnl A RE CAGRHRbMAIUNRALISH Q§Ns§/§t%m maﬁd‘%et hRid adh&ncy identification

RFhEAdsagaiont DOror BororsIn g et er 200

enabl es on the one side to obtaln
In detail, Figs. 3a to 3¢ depict different antenna arrangements including separate antennas 181
and 194 for the cellular communication subsystem 180 as well as the radio frequency
identification (RFID) reader subsystem 190, a common antenna 182 coupled to both the cellular
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i nformati on about the actual radi o communication
operations perforned via the cellular conmunication
woerbsyauem 180 as well as the radi o frequency PCT/IB2005/003547

identification (RFID) readef subsystem 190 and on the

other side to supply this obtained information and

user inputs via the user interface to the scheduling

algorithmto enable the concurrent multi-radio
comrﬁhﬂﬁéaﬂiohcuﬂlbsylsfénan 80 agy thé helic llicdky ndentifeat@drs (RFID) reader subsystem
190 aél er A Selg?] gth er g‘?fcoupq‘%d ﬁ%ﬁgé gb V\:I;hu:bc hsteé%mﬁl?ggvii% a switch 196. The
comrscmbsemtrmm 182 wnoprethrablyadi ontlticfopapnnsy iadéamnif iicat 4rorantenna which

characfRFib6ds i§ ﬁ@%ﬁéd RURsHsE ﬁ&iulag e, %htahﬁ:nﬁMrE ‘P(BrJ ih§i%hce known in the

edul er eta 3a to 3¢ de
field 8F#Pelr3éﬂttr‘a}?ﬂ“é‘n‘lﬁ§MaWrHH1j‘M‘?% rqfﬁf@rls?d%@eggwmf%aﬂon shown in Fig.
3b, frﬁ@ﬁeﬁxﬁﬂ dandLPdss da@drsl@ét $horwn) henydelihellded ieanitie Bighal painbetween antenna

183 an g %/ éélﬁlqerlco%lrﬁirﬂ\éﬁb s%% a);cfe“?n "8 a? V\fefl a%%gg?e}ﬁio freﬂl.rx%lcy identification

I catlon r su
(RFIIaht@dnra sulggstemu pP@® do tsepdsete RE mgne |tee¢la¢<t bynibai anganinani 83 such that

frequéﬁtbéyéft &ffeB0 f_RJEE D Bahddire sﬁﬁ;ﬂ%% Gi¥e féés&ttivtelsqeéylsem 180 or 190 in

Le der subsystem 19Q and onmon gsnn\&tgl1 f h
aceor 6’EP§I %‘ ©t HETBBe %6’?9@{‘8%“‘1‘80 reAHeYi"ane: s fylerence to the
impleh%mtatibheshoomn FigrBiceaRd skdithi 196(s efremgeldity selectively couple the common

antenmfflllkﬁ td CiTtEY SP e s%%}%ga'ﬁ?s lgé) atq'ld 1?9 1ﬂ%£<[etﬂ$£1c\9’i%1ﬁha tlgle-a dlgned operation

aracteristics sSevera requency

theregfyy dihe &t ewitels1 %r may b alsagmalkeemenkadanm fupable band-pasg fdfer circuitry. The
signafl ﬁﬁ' adfpR€ing ihe RAMSle G bﬁsmlfé@ bﬁculwtnh supplied %S}QEe téhtidleng scheduler

ntation shown L equen
200. FFF RS CAESHORATAH UL SR SR ELE PR b BRGFRIRGD RF circuitis of
the cglatlir dmimericatint srbspstdrs 3 8arad Wdibaa:éielradilarfrequency identification (RFID)
et ARSNGB ST SR ot LS g o o
appllgq)tosglsgpgleétl\m:o FigPRet gn P l,llgré(ghebynﬁlﬁ@elgml@h phiegycally illustrated in
Fig. Zﬁ:lkfrh/et; W reﬁﬁl%‘iﬂﬁﬂ &b Sche@iile Df ﬂfe&fp%ﬂitlohrdf Wk{ sﬁlﬁﬂ?ﬁi&m@ﬂ 80 and 190 in

th t
o imE A 0Bk T R RG B0 PG HORD O BT AOHIR FIGHE? ofthe subsystems
180 dndedP@nRY sigmatisccepiiom anéflelf signel tmissiva isngithenwpembleowith either the

cellu]%p%%dlﬁhl 4tn giﬁ)syﬁerﬁl:l §Wot GRe 180! feQlchey'985htifRation (RFID) reader

selectively coup e the comon antenna 182 to either of
subsystean %%ﬁ%’?@ﬁ@ %80 and 190 in accordance with a
time-ali gned oper ati on thereof The RF svmtch 196 may

The chﬁF%ﬂ? %Wﬂl] gegaitrrgﬁ%ﬁa para ena?roﬁl R‘l%nsgjhéﬁ f ms. E%Ot &ld 190, the scheduler

200 bapdbepaimplefientedr tagct’r@mvflﬂy thes setwpilemedl&ﬁyan%el% within a multi-radio
comrﬁﬁméaﬁ@nl éuﬁgys&?ﬁ' ed:lbl ls&xeddfP 200 %y%&ﬁ%lerﬁ@rﬂ@d 3hitRd ba51s of one or more
roposed wth rence to Fi ? @ IS a%{%ant ageous b rt
indivia b T et 0L P RRE atnoars e frdr SO SERRyCERmmay be pa
of th]:8®arﬁ1$nal\6100 athet blulaadc@mmueigagec wubgysrehisf i18@tdrothe radio frequency

0 since RF signals generated
ldentf%a On %ﬁ@ﬁéadéﬁ%f%i{té@%?so or 190 is not applied to

the respect ive other one. In particular, the
W1th'r%l‘§1@€'&§ Pfg' 945 SRIVeFRt dpepdtion séd]deﬂ@é BﬂﬂhQGCHeﬂuﬁhQalgaﬁthm according to
f"h ges t he. requi r enent tto ScC gg‘ A Tthﬁg }gqoetr atbo [ ce although
an epRadigysinh & BSy RIS P¥EN A 1S Sfrﬁe t e S\"f\%‘if ¢ &
dep1c'fdftbas:mlmea1 santeraahddd beangdelswotliasahy Cm’iwaﬂ aeghohidoring loop algorithm,

whlcﬁ '15I ;quror%fed tr%}% %EB}S%S&& a%@cpof?ﬂ% rillgrgtorﬁﬁ 8 ratbﬁ)n and the ability to

em ssion IS el
obtaininforiapiersbaus ahe, arthel Gl ﬂﬁ@rﬁrleratfﬁeahew@ygf &phlulgipeommunication
or the radio frequency identification (RFID) reader
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subsystem 190, respectively. The schedul er 200 may be
arranged separately fromthe subsystens 180 and 190,
wo be7seiaedul er 200 may be i npl enent ed t oget herpau/tB2043093547
subsystens 180 and 190 with8n a nulti-radio
comuni cati on subsystem the schedul er 200 may be
i npl emrented on the basis of one or nore individua
har dwar e and/ or software conponents and/or these
subsy§1@hﬁdsd RonGONPRRNENE Sadid YrefeerRi lider@ifichtich {FEFID)addet @Gbsystem 190 is
g cel'lul ar comunication su systens 180 or the radio
exmcFF quency identification (RFID) reader subsystem 190.
Wth reference to Fig. 4a, an overall operation

The s%ﬁ_gd{g&cfoyfs Pﬁ?ﬂ‘&ﬁlge&q&h%&gt@bg@éﬁﬁ M(ﬁﬁﬁgro‘f)bﬂﬁoBQ when a user or an

rese I.nvention I s |Tlustr
applicpfign sespests ithh aperatioquehihe radip Asggencydpsntifisgtion 0515 Iﬁ (eager subsystem
190. sequence shoul d be understood as the core of a
nmoni toring |oop algorithm which is perforned
repeatedly in tine. Based on the nonitoring | oop
In opeptiomSil 00 thedctuhlefreduiehéyt Bandds deteemined af whivhtthe eladgrgommunication

subsy@ﬁﬁ aQhURl cGRtdtl dperaR@r altHeOHetEﬁﬁgHt%}PX)fo{het BQual frequency band is
ul ar connunhg@@hEnsu sgsten1180 control qver,

perforragy ldepeggRie Y CHROEFPIC AR B A ot enLY B ) ¢ Bpration stte
or acth@opesationesiste Siedhoulti be noteddhdtehe 206 idie ppefdombiate, standby operation

state, arndancgﬁlg (%p% erf&gtren Jd%l‘és?\% Qﬁe %g&%ﬁ&# legtl?(%“a? 11 Ug%ﬁtiveness of the

I on regques
cellulpy e@mmmoy:atl@lte ﬁubS[yst@@t 186k I Rﬁlﬁllg)llar,edlfé&tal‘sl@b%taéﬁﬂ BGe designates an

operatiBn QRIS 1 BB c@hﬁﬁ' c@)rhﬁnﬁfctaﬁaﬁ sﬁlfs?@tb'ﬁinmo Reeee pSeing and measurement
det er m ne e ce

operaligs gt BHOLBC it ST SrEqPeEiSENEd ) G Qe FRBEDiSRion through
the @ilulaheccﬂmhumk:atﬁcrreq;ubmgenbalm) ila paiveoppadtion state, data and/or voice

commumced?%ﬁ %%ér?’orﬁ(}gg t\hf rthé lellﬂglr E&?l’n%nkg{l& f_l;ﬁtsyg{%ﬁ{ qggs\Nlth the Radio

ive-opera

Accesst Bietvorkt (ReA6L Pl thso bk an aotleeNeevars (PHMED), to which the cellular

comnPRBERIh QDb LRNELis sEbRNBBY. operation state, and active
operation sState address to the operation relating to

t he operativeness of the cellular comunication
In opstakisy St &6y it 80chdckepahetheutharcelluldt egrsmanigbiorn pehrsasteron 80 is currently

opera?féf"él? tl?ee§§@ NALE Sr %qul@fza%r%&@ V\gﬂg ‘{iﬁn@f of r}?eq%@%éw ba{d definition given

mruni cati on S stem 1 re
aboveeds ghEmbet ceblplar dnfesfage pealse At aPvtber BedvenRuand svhigh is adequately

spacdaeé;faﬁrﬁ&ﬂ @B YU M teuehicyv Gded EbyChBTFadIb Cfadquencyt hfeﬁuﬁ&htlbhE(RFID) reader
e e e e e e ——
subsystent dB0redd vheradive freqiidngy adentiination (RETDY meashgh sybsystam 1Y is operable
with @Dréf?n dhbg uﬁ@g'él%n&c Cﬂﬁsodg?&tiﬁﬂﬁlkseﬁm B?ﬁncthgée t&BPdrhGor-8020, where the

e Net wor Kk whi ch th ece

CONCYEANQRFEHER eﬁqal&,qrﬁ'éiy A lfsihlsg'érkreo‘&ae Pﬁ“ %ﬁé}l loage @f a concurrent
operdtion i§ inetedy pbg i€ th sudnpiirieeion tlith aCRF bitbdtry draplenmentaibh ovhich enables the
concSUb% St %Srgcé Iﬁr%ls%gr r g‘q{ﬁ ¥1g19$§ E?al?fgre% gIeH r%?eg swt; Ia%é}eplcted by the
way of wlestrzabm\myth rqsne@a@, &igshda erd Blmqférrncm@dlefr § Réecipppiipaingiementation as

embdlieRRh Beferdnt & & 8L e RRBY n¥tdfablel shcRAQDUBERN operation. In such a case

reference should be given to the time-alignment, which will be descried below with reference to
operations S160 to S230.

In practice, almost all cellular terminals, which are on the marked today and which will be on the

market in future, are at least multi-band terminals or preferably, multi-band, multi-system



10

15

20

25

30

35

spaced apart fromthe UH frequency used by the radio
frequency identification (RFID) reader subsystem 190,

WO 200c/a6048 assuned that a concurrent operati onP©IF/TH2045003547
the cel lular conmuni cati on1subsystem 180 and the radio
frequency identification (RFID) reader subsystem 190
is operable with dimnished interference. The
oper ati onal sequence branches to operation S220, where

termihdl® T é‘dl'ro%ﬂﬂlhr QM aoh i t&nﬁinh@%ﬁpoﬂrmweg%/ 1800 communication or

GSM %&?L Otoﬁgrpltérplggtb)tgggf%":ovelrn age(_s)hjc(ﬂlug rlcrgﬂ \I;I\f[yrsﬁem tel_ralli_:mals support
GSMcSPOOéLﬁ(lOr‘wOannemmtatqnoand/\W IPMen 2H0@ LUMIES commemprig#tion. The same
apph% L EEREN P Q%lﬁﬂ% Sscu' g@niﬂ% BBM"AQQQ SccfﬂaZ@Pf)fé:%faﬁl%H cellular terminals

requencil es such epl Ct ed he way O
suppqriing s¢ PAMA oSS %lﬁﬂor@%@eﬂw%mwg@ ag Qe of available frequency

combifatiBas. plﬂbtleyt,haﬁtRFcéllula}UﬂeHﬁMalsnweeiﬁéﬂtz&iolverhrasieﬁd’rtbﬁdlfed the way of
1llustr(\%n881&,ut§1§ &E{sgxgtclgyt%rﬁlon i np g’ qugtf%o Qrg} %pem e fceellqu? I?mﬁh bapd and/or multi-

PhElcE erence s
systepdemgiivan t o the time-alignment, which will be descried
bel ow with reference to operations S160 to S230. In
practice, alnost all cellular term.nals, which are

Thusy periahli KEEHARA00 R FAREH UERTCUo I RIS IR VR OPefRfion state cellular
transrﬁmhid)he andife2eptiorse $ieqimnkics ohaitd 8609G0NSllER: @rat least in a frequency band

. fera b
whlcllg 15 §Rapss ab a&m@e@h?tgrﬁﬁg%creﬁéé st ﬁg(aasg %et [J&ﬂaaéig }%%889 dentification
(RFIIébmmnmuwtail@hlsofictl@sM @Boytad. 8@@&@9‘8@ CéB\dﬂﬁUﬁ@reawn@ﬁtwﬂ subsystem 180
op eraM%ra@ Heeg50 MdiAsrtoooaNHylf ﬁaguéﬂélytliané Vib Iseierdrfifddn@hether a radlo frequency

t .GSM 900/.1800/ 1 d WCDVA
s OGRS S 0 ey 30 cctmilgar o WA A0 e
handdéver ahdvat sn &uaps}rstdrm g heliedoer gperatons2000lceratziqeestable by the portable
term188l lOIdla?tEi tl%neeééﬁuﬂﬂ SmaPQkibh PQOSQQM% l%ofegg%%v ly.
e ?yequency

nmmini cati on an are exanples”of avai
conblnatlons Note that the cellular term nals

The 1§9§-§y§télﬁ thaRd)ee sﬁ(BLﬂd @é%ﬁﬂér%ad hoh htah&)\léﬁ}{o @hother frequency band while
ustr at

sent ve
preseiyioe SiaaTt by ety GRLIE e HARa e om0 EEsia) or Gsm 900
(Eurdpe) toi GSM 1800UEurqpe) arabGEM E¥H (R3S, f@@@eq&wylyr equest to
execute its idle or active operation state cellular
transm ssions and receptions at frequencgi es outside
The geg-semvipndsvenshpddshe uRdestppe dised dPneRfY {@nAOiIeF scellular system

standﬁmawmihatyp@au}adﬁ:mh Q fldquieadiChardt hdndasdr, e)g. EREEGISIM 900 (Europe) to

werlt, o7 ELERO/SP Gt J50Y AEALSE0 ETELRlago, 5. e e

handowdr Imdydre atmﬁnﬂrgna‘@ﬂlpwogdbsmvem 180 operates at the
850 MHz or 900 MHz frequency band, it is determn ned

whet her a radio freq uenc band, hangﬁver

It shoil@ RpIotshiB EQUHOBEES 201 JROSSTATES R ECHARRGRT iRy syem as well as

mter-@?stérﬁtlliaaldsyéirt piockdneiotigve andé aonsideredt Eor xainply) aviitability of radio

over opera I
frequs%c‘ryt 5el§P%rcF.§ravaHglflp%O§F ﬁN%%ué&q%ﬁ? tt}"i'eb ggs#%uﬁn§égﬁlar salstem standard,
providabgiysn dimitegions ped peectegylations, Bisehqvagttp é)ﬂstylsqneﬁ% ar@yNie Petails about

the r&diehinRecdHMIIBE A0 ASmANIRBAGVRbeddArédNined in the respective cellular
frequency band while preserving currently operated

standagds| | ar * system standard, e.g. from GSM 850 (USA) or
GSM 900 (Europe) to GSM 1800 (Europe) and GSM 1900

It shc‘ulljéﬁza ’fu{tﬁe?%%?éd t‘l’lgl! d protocol handover from GSM to CDMA based system initiated
on request of the terminal 100 (and the cellular communication subsystem 180, respectively) may

require the adaptation of the current standards to enable such a protocol handover. In particular,
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The inter-system handover shoul d be understood as a
handover to another cellular system standard which
w0 yproel4dy i ncl udes a frequency band handover,PEI/IB2005/003547

from GSM 900 (Europe) to WODVA 2100 (Europe) or from

GSM 850 (USA) to cdma2000 (USA). The inter-system

handover nmay be al so desi gnated protocol handover. It

shoul d be noted that requirenents and necessitates for
GSMpgl’sfem’ Ab&Onef speBify ar &maésemws/m@eh lcetslat Rr@ifina$ S trédqest idle or active
operatl)c()n n,ga?{% fre aeon%edtﬁa%?ﬁ} plg \? rt?h thv rtgcic’nhlce%] rc?gg?eégsg{cjp é:leléandover procedure
includingirequist anwraspormﬁmnwbompn ngltltahen d& dier paitablel teghimal 100 capable
for RUfaf Rort A4t pfl%v'uﬁj&ﬁm&{ \(ﬁnsdchnhtﬁ{){o‘%@ﬁ HaRGove? Caccording to an

reqgul ations, etc haye tg@ e .taken into account.

embo@é?%‘?tl%t@dﬁﬁie“f HyepiQpuishermvitharreneett be derived from

handover procedures defined in the respective cellular
In czhs% a%gsl[\earnd el ISCSEWQ(GQS%%%&H@ Gshgé)i/)’; tohgra{lgn r Geqﬁgﬁ)ce branches to
operatieq 0. bffotq Hat the aforrmientio0eq aerments Q:fethelﬁlbpwvmg concurrent operation
appbggquynlcatlon subsystem 180, respectively) may require

the adaptation of the current standards to enabl e such

a protocol handover. In particul ar, GSM syst em does not
In opsfa€ion 1Sy 4@, the eudis freqhdnoponpuapaedr af! lthar raidy frequehcy @lentification (RFID)

subsfs?eg{y?% 15'» eégcl[ n’@lgealite?igcﬁc%?leéfathé ®Kr 8ﬁt§5te%c§\{/§'ha dﬁé’colﬁﬁpgh a decreased

roduces
mterfsre@eeawé InranerationgS Y39 tless intexfraence dp de copsequosneito the reduced RF

output RVt Bﬂliealtakjﬁﬁfr@éuehb? iRatifisdod (RETD) BtlsyHOH i§ WeRPhehed. In case the

LS N ik R A R
opergbioasIA20. Nowetitat tire afordmeeneivhéd cpmopotsenh themlioageg thmcurrent operation

appl)hz?sr\ggly ethebcﬁaﬁ%Hﬁ eSO Inay a‘é?ég@pééi @@%Blﬁ@dﬁ%&?ggﬂgmization of the

uence branches to OE . : ]
cellu@f aomfemlﬁaﬁwedsuimﬁfent 8Qertthe radicofiangnenidentification (RFID) reader

subsy@»ﬂ:% atomn cﬁ@m‘y)’ oS sé®lck. chribidipaiont i Qﬁtn&bﬁﬁh tda@iré@entd, interruption

freenFﬁggﬁq%q %egtc? qwm&ﬁﬁ@g%&:ﬂ%‘j_ S’|V§ q O%ﬁ%ta strﬁ{% communication)
currenthylupdrated v the helltREr cuniputicgmneubspstena 8@ mpd ithehlilee.
decreased interference level. In operation S150, the
interference | evel in consequence to the, reduced

Othegisput iowisekest 1 1peratian oS ¥0e tibethey, timpspligne caeripn of the cellular
comridfitdonssupsystére M 8osod teetadionfelquehey ¢depeifitation (RFID) reader subsystem

190 l{sngéFor ];aﬁ)i ﬂgg%]altrtev aerrig ?egﬁcl)ng\gﬁ] %]gerrgtllr}%gf Ioﬁ“'(?e r?% g%:?gﬁhg’ communication
subsy8zR0 .(e.BoGSMh adm@woafaod eWeYan eeSpe@nvmbr)t andothet RE operation related

value@ldf LS greﬁ@%#ﬁﬂ@rﬁtﬁc@ﬁ@ﬁ atie) s@@é}lsﬁén'ﬁsft WRlelived WBether be time- allgned

o e v anes (I So g Pt Btk vil e celular communication
operationeithes &t 1ddeTstandisysicenioh8itoor inhetivacpepationegatenis ullowable.
identification (RFID) reader subsystem 190), quality
of service considerations (bandw dth requirenents,
The aliaveabilifytaf ime-pbgniaens )depends anyseaerabeonditionsningldingrespecially whether

the deRuMr cgﬁ\ltnﬂlrﬁ@l@l%ﬁt@bs%%n‘)el,SO%pe%ésalrﬁﬁdl@/@ﬁhdby operatlon state or active
comuni cat i on curr I via the cel lh b

opera&@me Aa¢ Mg aﬁw nilnl%ege Ogﬁ‘&t \feh(g)emti?él mode whether communication

mode allows time-alignment. Those skilled in the art will appreciate that the decision whether

time-aligned operation is possible or not requires a closer consideration of the different cellular

standards introduced above. Details thereabout will be illustrated in the following operational

sequence described below with reference to Fig. 4b.
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O herwise, it is checked in operation S160 whet her

ti me-aligned operation of the cellular conmunication
weubhsyauem 180 or the radi o frequency identi fiPEl/iB2005/003547

(RFI D) reader subsystem 19Q1is allowable. In

particul ar, based on the operating profile of the

cel lul ar communi cati on subsystem (e.g. GSM c¢dna2000,

and WCDMA, respectively) and the RF operation rel ated

val ues of radio frequency i dentification (RFID)

subsys It is r|v e f.ime-alian adi o. .
In o;}efaggﬁegﬁ‘{ﬁ,i%‘g%rpf a#f hes%‘@ﬁf%?ne v S?l%{% &r;?efaﬁl% e§116r0 ﬁ{\e time-aligned
operatioor uay atei oefusddt br tallowed] Upoar refusemiid opeiatinna psaqaenagnbranches to

opera@%htmb Whetd b8/ RE@AGDMOREF & InPoimlethet He ddhcBfidtVahd time-aligned
oper.ati on state) |sal wabl e.. The al |l owability of

operaliofes AP GraHaRte: dePErkie Iy BeRNisea the: GREIRY PEH ST UREFT FRptinued with
operaﬁ%ﬂeSI&) | Whmeltﬂitﬁropbfaﬂoﬁeinbdé adf ﬁm&bllﬂlhlﬁnatdoﬁnnumcatlon subsystem is
deterw ?ysnltdvcéepglggirng?leg%t gsf)el{art]lolnd c‘ﬁgﬁ%ﬂg& %t.l na géqu%ncesﬁrahales either to
operatias S 190 ercoperaianp82QQ fooenabbrl imgtpdighed oemm e adlc @peration mode as

well @ﬂeacﬂ{/tl: Qﬁ@rattl(’)r{rﬁlo@!z 'ongEPJéIlula;r D&ﬁl%uﬁi&bﬂ ér?g.xlispst&rﬁeD@traIls about the idle
preciate |} ci sion whet her tine-a

ed
Oper%‘ﬁér%ﬁ‘tffolﬁol’ sopﬁli?é@i“b{%wé?} aﬁgtacPéﬁLﬂpF@%‘oﬁ g slepp 09393“0“ (8200) are
workedost ifl @@t idefailafith Regerehdefte Figst4camt l4d] @spetiaeigar ds
i ntroduced above. Details thereabout will be
illustrated in the follow ng operational sequence
In opgeasioni H20, b\ehlelw fallows rt¢ édle mpsrationFtgje 1app |apetsbien Sl §%) and active

opera%%zosta‘@cﬁ)% aﬁcﬁ’l (S0, e§ Uslelecﬂf/e tr@&ti‘ﬁ'@ﬁcdﬁﬂ e check for time-aligned
oper ati.on éﬁq“& e time oper at i

operqtlgplﬁgaé/obeoqer Cafgp%lﬁﬁlaé'%{?élélontl% esgs H‘f P%ﬂgﬁlonal sequence returns
to opsrjorrEl60bAawREtEse tapetfien ataydr dERdittagadhe e vieow of a changmg operation
modﬁlt mé/&]qfo%%nglcyﬁ\’(ﬁ{ rrft ode o@ftl‘njer g@ﬂlatrr&@hrﬁlgﬁca‘fﬁﬂcsﬂf) q]qgre details will
operation is not aval respec t|ve
be aP@We?W@efeaﬂWé ﬂ@?a@“éwll@ﬁn%ﬁ“%@w’ence is continued wit h
operation S180, where the oper at| on node of the
..cellular nlcatlons S |s determ ned and .
WithGEISEHSE i o hihcoiiePRPEIN HOta eReO BRI 1-SH e to an embodimen
of the @uesentc mvbnténc sesareed hetr int mompéatall i dddigesdlypreference will be given to
detaigggﬁc%rhﬂg drtOnd & ﬁﬁ@ptlaﬁde{riism? aligned operation in
I'dl e ope atlonrm as in active operation
node of the cellular comunication subsystem Details
In Op@ﬁﬁuh Sbhe, thelbperaned atodenf Seadetiula ofmaRalcation BudsHif)is obtained. The

operzw(gpl{g%cs Ior:r}?y %E e(?}g}lstaogl%)( 8Pe[r§t\}érf %gtleo glétzl\thelc%petrgtsz Osqgte a]rn operation S245,
the apechtiddal segepecst brasthes inndepeadence om BR3detemmined OmetaFlQWOde of the
cellufapgoﬁlmu‘ﬁlc‘aﬁgﬁ alds9&ent ate 1 oop operation (S 190) and

active operation”state | oop operation (S200), a

sel ective repetition of the check for tine-aligned
In catgpethatdp@fhtiasaymbae perifller ofthatidnnstars ehes tiede-digned edpetdtion is allowable

desir e er e ur ns to

accor(glbnétgtopera 1%3?26501% %te&lgﬂghpesr i F?Iﬁ%{l‘@&

advant ageous in view of a changi ng oper atl on rmde

An SRUIRE SRITMMCR Neﬁnmmﬁ%e following pEhsHp to operatlons of the cellular

compBRERa %Q?fﬁ?ur% s Ngbége?raﬁw mvgemb‘fﬁe BR ORI R given to the

aforehmenfioged ckliplal keanddhrdeki ng for tinme-aligned oper atl on
according to an enbodi nent of the present invention is
carried out in nore detail. Additionally, reference

GSMaASMALP ReF  Le¥M{P GE:
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details concerning different cellular standards. In
operation S240, the operation node of the cellular
wEzmeeat i on subsystem i s obtai ned. The opermtT/mB2005/003547

node may be idl e/standby opzration state or active
operation state. In operation S245, the operati onal
sequence branches in dependence on the determ ned

operation node of the cellular comunication

In caS¢/RSYESEMGIM/GRIS, GISM/EDEIatﬂhSI’beﬂDIiE siy§teindli®s time division multiple

accesg?ﬁg% (2 gcic@é?raltonpreg%enc% eU? \él ﬁ\g%lg %%rgé[c!ﬁgsn g‘ﬁ)é\él@l) ﬁo separate the data

and/op pyeicgt ¢oprmimicdtion biteden Arffeeecrttmeﬁubr g¢rouhals vathgn \aecnllu and/or between
neighbbﬁﬂ% Qk119W1BRLeP ‘Ha§‘1951?5p R &&nlﬂﬁﬁi@é’ﬁdno B?er‘aﬁoﬁéﬂ' GreCBArild ut in slotted

ni cat] on sybsyst’em Ing | operation
manngpWith sgiigtdiaings L the »a%u-é? el gt ﬁ%e%? B ﬂf 7%6 8t communication
burstC’EﬂldrHﬂoﬁd tﬁﬁeaﬁ?ﬁiﬁéﬁﬁnth(iﬁihd sl@%ém&ed(s’ﬂ\d fikeisidth aeasctively allocated

to on Qi mc@%l\@eﬁo ‘te N!ils? lngl?&_’ch % C n g Se’:t &in u@e“?ﬁllatr tninal has its
i 4B 9081 AN G

ron mu
own @t@qumrylt@/als,smnn Mhuth tpmwmd/qrmptm@ lsgmmbéﬁ e

t he data and/ or voi ce conmuni cati on between different

cel | t nals within a cell and/ or between
In_ ey | ol FammBiaion oy BStstart  SasR] N ARG 4 ofiaia or voice
comnpi¢aionodariag eidtar speeaionutstate edeoptt @ff pagimerand tnheasurement related

t timngs, i.e. the well-defined start and end

comnﬁ;&r{l&a?“mof t he data communi cati on burst. Therefore,

tinme franes wth time slots are defined. The tinme

In idR @ﬁe?atﬂfnem%ﬁla egtGINIIDEE! &ale@tetrRin@N BorOinstAREE listens to the Common
channel s.. In cons

contgf izl (CETDARIOTHEI0 (e iaroRub e RBonh Par o G0 secess network
(RANY;, bhsenstavdiunc(BS)y dresmidesB,oor the diker The CE6H distenmg also ensures frequency

and tﬂ'ﬁ)i E@'Rt\%m%ﬁog %??ﬁ@kelhﬁﬂ%oﬁ%ﬁﬁié@fon%ﬁ%@n‘? 3fleOBCCH is received and

er at ta or "volc
deced,eémwdwttp@rpr@rdﬁﬁn@f %d@s@mmwoshre@@m@) @xuespti-eofrom once per two

to on@@ﬁémn@w rﬂi!ﬂﬂ ﬂwéjeh ah@dvacp @frapmbmtatap 0.3 6 lzou)eTyplcany, the
5t

e R B B e SR P b P Bt e e

cells are mpoitored evetly It @ papo sslidredgagl ingteduimal dyest i traasing anything in
the 1@8 %?%x%tl ﬁ“ﬂ@&#ﬁﬁl@hﬂ%%@ nedftd QFS()B@ neetdhgmp@‘%% Beall initiation in

't ke I st eni ng Q ensures r]guenc
accorgppperyifea ¥y cniedmtesgallon FeSPORdo aePl PiahD ’E?@H?ﬁﬁ (rdisgied by the means
of a %Hgﬁg&h@@hgé}_hﬂ docbidahce nethenubite sadonacatiagte@can) digegiodic location
upda gtc F)rl, Sﬁeeth%rg %%BRF d%%g%gst %nngou Iaﬁlé El‘i)lgz%ng a eelrnI IS)rgcnce the only
activitie$ trequirigrerangrhissiven cangied rub by sthe wkllalpp commvaication Gubsystem of the

portaBle” tegm%)a} HYRECH b¥nerdin@ulin HRNII ob&aB6Y fi‘illodén al BSM/EDGE enabled
CCCH 1's about 2 séconds. In addition, a m

of
termig@ Ut e GRBGCRE EITS iR BraY Boere pdgegorms the received
signap&gel imgaduraheitedort the néiphbdigesinbf the gmbliotaridrmoski hetwork (PLMN);

t hi . i s .
i.e. tl%nya&;eltspagl nrkgstf%ﬂtﬁée gealgfglgc&‘ﬁx %‘i‘l K‘?FS@FPF@%@{%?%%&I §u1?e. seldf)m, efnd
therefpee dhel 41¢EHwieeeptipnumestly degrminee dhe allpwed, radiepeueney, identification

(RFIB) £&ivity $ethidPaseequest (indicated by the neans

Analog considerations apply to GSM and GSM/GPRS in idle operation mode. As a result, there
are available periods of non-activity of the cellular communication subsystem during which

(UHF) radio frequency identification (RFID) communication can be carried out. Moreover, the
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of a pagi ng nessage) in accordance with nobile station

termnated call, a periodic |ocation update, etc. In
wW@E2aBe/oslaer e are not any services in use, | ocatPONIB2005/003547

updates are in practice thedonly activities requiring

transm ssions carried out by the cellular

comruni cati on subsystem of the portable term nal.

Hence, in general, during the idle operation node, a

per10§§M &y Qﬂ@lﬂ% GSM GSVGPRS ) &*@SM/EDG‘H’&I]GQ@HO&@{WEMM subsystem

i N C
in idlg se%rﬁv%famgﬁaﬁa‘ﬂ ot Rn Vs, BRI0R BE pSt AR g psprds s
cell of the public land nobile network (PLMN); i.e.
Wcﬂﬁﬁﬁﬂ%ﬂ)mwdﬂﬁzb&ﬁ) of the neighboring cell. Al
ot her operations occur quite seldom and therefore the
CCCH reception nostly determ nes the allowed radio

BothfddﬂﬁQ@O@)aanWﬂI'DMACQW@ébaﬁﬂ?th@e Bﬁl\tli;l‘dhtMuitrplé Mcsewaseh as UMTS)

utlllzé&%eﬁg‘pgg élts ﬂﬁﬁsﬁ%ﬁ&fﬁ%@g %%%558 m(%mdﬁ Lo agr m ﬁgllq 40CPss method. The

basis péIGIAd# sfformed by spread ypeofrumheocd}éatledl signalg ofrapriad #peairum modulated
signaf %b%gaﬁ chﬁthﬁls\yI} flturk Ui tHeRdhR thé SERERINGNg solution differs from the

D comTu |cat|on can be carried

ricatl on]\%
afore@&t‘tlo |°585§ Deet P9ty of the GSM
GSM GPRS or GSM EDGE cel l ul ar communi cati on subsystem

Durm&elt,hedgﬁ 2 grlr,?otﬁhon?l \7|at f/grggZe(ﬁ)&g rrea%%%nEelr%dq% 3%8&}%%0 t(}:}e Forward Pilot
Chan@eiNK- R@HWQO@OW“ @dtmlgklbmmgﬂlsan@rme(ew pessages directed to it and

meas{Rdfe Pivt ﬁr&&tw Hét@hﬁné\‘il@eeﬁ&dsdi% Ak MYLSK. W hidiésn, the cdma2000

Dvi s nmet hodog| o
ensblgi v Tt e e Drese ChBsch TS B acimorab Seeiinggalls. 1 ks
an aveREe abow1O0mi L liseiiodtsanvisilgndiring the §|d?(éladl<3 pedt fangth of 25! (SCL:

SLogn"%#'{:gerﬁLgﬁtﬂ')‘%uhﬁs hifﬁ’b %'(le% §§E%:12¢? US BYin 3 Uhdscl =2 5= 4)

ore € SC romt

di
in Japro tenieallyd oicessGom ccts%m%@w%wa rsupE DX a6 Quick pigging Channel (F-

QPCHB1 ¢hdicHtrs Ohe rc@hiaQUO()TBl‘i’a%ledfi‘tei?rﬂﬁiﬁl'zQQQns“-‘t’@ﬁt&| Cﬁ‘l ﬁhdi@dtor for about 20
ns to,t or war Channe

ms igROERG tﬁeshgﬂb%?r}% Shant slofid FPagr wpsh dpeEts fRRERgELely once in a

mmuda.rected to it and neasure the pilot strength to
deternine the need of an idle handoff. In additi on
the cdma2000 enabled termnal listens to the Pag

In ISEPQArTRglegspaMHthe islleieperationBds it a bithdiffsrang fom fhe-ong described above.
The F%’@@Ha(FMfcﬁ%oﬁdww C3RBoINEhirthel)i Sdrﬁﬁintrfg bY&h€iN messages is only

deco%i_ U ngrs HE%%{ to %ﬁ?ﬁ (%twlg Callr?ezlégggtt dagecéémdléa?mg a possible idle
hand¢fZSThe E-CXJCHr(FuSvad C®ghorr Czn(rQ]S@hanmpl); eargyamgmpage messages to cellular

[ &@éaa(gpl@ PN supports Forward
term‘%ﬁ%‘?bﬁ%@é‘%ﬁf%ﬁ%ﬁ%@ qﬂ%(t}’c}-l) [ ng2 cators, p?he cdma2000

enabled termnal listens to its F-QPCH indicator for
In caddoBWEOMA idik astdatidromotie th & DM Rhatged terinieal is camped to a cell,

listen??,: g%: sgfgteﬁlagﬁngr\éh@blgg,R&%gp &N glpﬁ tﬁxc pg}l glné?a §s§ndnﬁ %erforms regular
measugngents to find foat et stfmgnstthaee station éBS} Bllged afisloneighbpiiag base stations

(BS, FoBGEHd§as wavid @ér@a@qw ofCRfH s inEhRNNAL )m&Rteal 111885t every DRX

over head nessages
(dlscontmuous receptslon)gcycle %from 8’ 64 s to 5.12 s in idle operation state). There are also

intra-frequency cell measurements (with a measurement cycle of 1.28 s to 5.12 s in idle operation
state) and inter-frequency cell measurements (each frequency in every (Neamier - 1)*1.28 s to
(Neamier - 1)*5.12 s cycle). Paging comprises listening to BCH and PCH transport channels sent in
P-CCPCH (Primary Common Control Physical Channel) and S-CCPCH (Secondary Common
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decoded when there is a need to access or when a new
pilot is detected indicating a possible idle handoff.

wa be766088CH ( Forward Conmon Control Channel ), PEI/TB20OTH03547
page nessages to cellular térmnals, is decoded when a
page is detected on F-QPCH. In case of WCDMVA idle
operation node the WCDVA enabled termnal is canped to
acell, listens to systeminformati on, pagi ng and

Contr@PtP’}f}Jsféﬁi '@A’hnﬂ@@sa ctWéqjy p@’hé OWTEDNRY Uérﬁbled terminal may also use
neasur enent.s ronges

t st
dlSC%%OUé.%&PO%@% g PR B 0 &< TpgdBEPMA enbled
termigdlonlyaseads ltd maBitgnahe pagieg sndidatdrHeors ehla/Patg]ng; gidicagareChannel (PICH).
This 'ﬁg@? (ecﬁ'ncgtm O@a%ﬁt Dﬁy@r cl%Rﬁa{tﬁjélﬁpgr‘tth@ l’f&Hﬁm{leﬁ‘ﬁthésoQgcall (terminal

operation
ongmarﬁélr@llbraen@ﬁsggﬁ lismm&nfth%a@&% (Random Aggessicbael)s (wi t h

a measurenent cycle of 1.28 s to 5.12 s in idle

s 8 BRSSP R L AENS i SLhTEGSHAGIEAI s,
during NGsich (EHF) radis flequgney icyutifedatioP4BFHY) compuiiseigon can be carried out.
Morebbwggr 905&1\/@2%f Pﬁbﬁmw%blﬁ\hﬂ%ﬂhﬁr %@Imfndnﬂ:agon subsystem

I mar Physi.cal Channel Ia
in idlsopgpttey gde erafawrveww Alse m%mrlorlﬁygn%ﬁctm%(ﬁﬁ%m defined.

respectively. The WCDMA enabl ed term nal may al so use

Refergl:qé%aﬂ( i%g'l%ug%r ecegt }\%\%ﬁ%ﬂ%ﬁéﬁa (? 39 %10 iv eaz}tio%rktatcté ‘% gllowability of

tlme-almgmdnop@atmne)rpagrerﬁ\gsmgwdlfcamefallgn‘tdn@h@tlpagrqqglres a more detailed
conm!iél’gh&@gf)ﬁl mmlce(l&hF@stemTﬂhﬁddﬁ@sOpens once in each
cyc Naturally, 1T the termnal initiates a call
(terminal originated call), a nmessage is sent on the
In opE¥A€ibh GRande s Arclesbwhithanht tellisr coniraanikcitiort Subsgstam és operable with

GSMaV(%MZ(S P&E I(ggllg/l %0@0 %Iun}(:aflgn anf,:]lt ?%@%?é ltHé %ﬁleck matches, it is

1 oh 30
detenmnrwqwdmﬂ}erltlaﬁeﬁnmﬁﬁl%aﬂqmﬁo(l F‘Nhh)s te@mhm alpﬁtﬁﬁloean be
carried out. Mreover, the periods of activity of the

e oot Rl BT SRR MO ST b s i

divisitbﬂnm_adbl'e\/eictqss ATPMW) (inddditinndo friRgpieacy divgsida otultige Beagss (FDMA)) to
separgt{%’tPé Yafa 51? otrm%lc%p&)rn"%hr? Qatfg?ldt?ethg'erP&lgfe}’e%t QPRNA ﬂeﬂﬂmals within a cell

ovvab ﬁ operation or
and/qrévﬁwsqengwe@bptm@cdls é’ﬁé@? Gpeealbi d CQ@'@HPW@%OYHOPP(S?@“S are carried out

in sl&?éd?fﬂaﬁﬁerCQgﬁsﬁlﬁétaﬁhlﬂ{gsoﬁ el h@llfi!éfziﬁ&f ey safll érilf:ﬂ afid timing of the data
st em st anda P i on i.s chec

commREAEN. PHGL B EP R 57 Alspifycet 8 of time-aligned

operadiparhab kecatstder GBMheCEiMe GRRRSarecrvaiBaNg BDEE cb dhmeetiuteaisysem is inactive

(ie. i V\E&tve iff tﬁ"ealﬁgantshﬁatmg ok n‘[@% mﬁ%ssloté bri ?ragl%ta% Roth@@cated to transmission

the tine slot cation enables tine-aligned
Orref&ﬁﬁf)lapfé’fﬁa) As aforenentioned, a GSM GSM GPRS, or
GSM EDCE enabl ed cel lul ar system uses tine division

o AP SR A g v
its upimdt/ and dmvrdmk(‘xbwtﬂm itlea T DA tﬁtm@@hwdlloflﬂ‘élﬂ]éme Begdss) %@me which are
alloc&t@{l R N&S u }g‘hﬁl@ @v@ll%@ldataaﬁwﬂfnkbﬁiﬂ%ﬁﬁﬁl&e MHRROMiZM be more than one

asically all comunication gperation
st aflogateiie (RGBT £ OUBICRBER SHENRFR PRIAGUPEE o4 ti i) directions.
Additiogally\el cetigfak be@nivnRatib@klibsgstemanchitdrattretdhbotieg Badesstations (BS,

nodeB, etc) once in a TDMA frame (comprising eight time slots), one base station at a time.

According to the concept of the present invention, the radio frequency identification (RFID)
reader subsystem collocated with a GSM, GSM/GPRS, or GSM/EDGE cellular communication
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comuni cation burst. This means, the decision of
al lowability or refuse of tine-aligned operation has

wo socosedder whether time slots are avail abl e EtT/IH2E@003547
the cellular systemis inaesive (i.e. inactive in the
means that one or nore tine-slots of a frane are not
al located to transm ssion or reception of data).
During either voice call or GPRS data call the

subsy§t%H thﬁrto Q@mwemlat IvRVe St E4seIN deride the/ @ctivg ipBigodst 6f the cellular
sl of.s %fthe TDVA (Time Division

com"ﬁyﬁﬁ (Ea'itlﬁpén'ﬁé'atggqsﬁs 3??%%“{%"1 th are allocated for data

uplink as well as data downlink transm ssion. There

Accomlr%j‘:jo b m&x&gﬁﬂqop% Erleg’ént elh‘lléﬁ?i@]i egigl Gt ff igl%st?ﬁég %@p%sentatlvely an

nlcatlon sub ]%sten1|n

activigy diggemoasCSNHEPY H&%Wiﬁemt"rﬁ’ém@@l mr%?-ale%}?ﬁmyc\dt% adio frequency
1denu$‘i¢btscyrs(kmmofvaﬂ@f subspgerneiig iphaiculag thasetisitatdignsmg Bbystrate activity

states) Inm%asgl cgtI %)G%z@ggsgual%ngﬁggo&cm)s N osrﬁ!a\gnlg 1tllustrat1vely the
1nterw¢asr1rrgo¢fcé1ptacuf/1ty meripdsesfethe bory sutsysems.tifie. 5zad|lq§trates an allocation of

two tfrﬁ@ 91‘6%”@( 'thgﬁlb{s'#:laﬁr{cp#gg(f@: bRVnkifeeshmeHRaNSH @I@() and one time slot

l oca a GSM R EDCE cel I.ul ar,
(TX Gl B @ﬁs%wsf@waxsafe o RT3l AAAIER e it o TDMA frame
(compriFNG Ninsi $16ts0 itd G 7Y e astt the eneightbocidg take tshatioael(BE) andeB, etc) is
monifogégm o) Itfgtfsglt)%?snofs%u %%%43{ %H&ﬂ (o) gfea?lroﬁ R h}%gﬁgeméftcﬂegdti%g is exemplarily

I nven
interpos¢ds betveen stime slass it and #élvylﬂanesa@qtutmtby HPMgfr girpgipre of the uplink

comMﬁ%hﬁWYE tsﬁBﬂllQ FB%rrﬂ)tt&f'thlaﬁth'éI nRlahg %C{/n\hﬁk tithd EloBallocation is
i ficatiaqn reader

equency i den
exemgﬁi@éysq b trlﬁepéh i @liPg#iong hdo cw?l{n% yCmRYpigpion and/or - downlink
commiidictsionahey detused.t ln stcatdascd withabe upimla a&MoEWk&mmumcatlon as

well Ig ﬁﬁs&ggsu%t ?}Bl—%ﬁloﬁa% J}M% do la%ﬁ?ﬁ?#:xv galc% TORIA frame can be

erweavi n aCtIV épperlo S O
ndentsfmdsygteeﬁsst pr:rlgd of poptactivify roaprigingaiubeantialynthef X gne slots #0 and

#1) 1ﬁtbﬂ%s&i Qét&eéﬁ?ﬁetddmalﬁﬂk%p%ra*ﬁoﬂ aad (ﬂhdﬁaﬁllrﬂcodpe%m| dndka second period of

I ca JX L ms
non- gV e P AR BRI T S e T PR R B, & SRR hatime slot #4)
interpoiSbdAbétmaae tijec optprki spengtidni anelsthe Inmasux#mentoop#TE)tmn dhefe perlods of non-
L h [ j
iy O8O0 LRSS Akt LRty Syl i o nequncy
identificaten 6B tspdsr SUPBfstens a gxspp A iy) lwatfﬂt@f) Bokigd -2 with Fespect to the
RFIDPRhAG @PetatiBR CW Gesntittoaydavt) wihddw.r espect to the TDVA
structure of the uplink comrunication channel. It
shoul d be noted that the uplink and downlink tine sl|ot
The s\dlulabmadamncbrmmﬂnatm :bagis o€ the {lhstraticnt ofaFige dathas gpending on the
time Rt angLétfb‘ﬁ HOTTIA GRS cﬁ‘x@dcfr%oféoﬁ\é?tddﬁ l‘ofcrﬁiﬁnéb@l'vﬁﬁltdl@"be available

e used. In accordance wt [ j nk
ithig GHpISIoRe ATRrBNCAARS Ao PR Ao G Bgrular communication

subsﬁ&@‘ﬂi alrd Qf)plldde G bp&ﬁ‘sung‘ thieoredéce tfieqiidney pidentifaiion GIREID) subsystem
w1tth16 gggllcgat% € atral%n})f' f?e(;ing oferntee?‘fe%énrcﬁt eﬂgﬁieg%ep%ellular communication

rising-sub
subsystept snﬁmeaa@O#@HWrrwedmlf@@Itme&%Eh SltlﬁéStémvml i nk
operation and the uplink operation and a second perl od

con Gl ROl 4 SR DR BESR0L  gh Fmanication i
requdsedblee By thiehee|lufdri coknropdcationarubsystbn loé threwsmimaivehs a result, an adequate
time YRSt Ao Qibn m@s& Peq{ukﬁg&; t(g)fobfh%]?)%}ib&é bY non-activity which enables time-

aligned operation of the both subsystems. The requesting of an adequate time slot allocation may
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of the cellular conmuni cati on subsystem are applicable
for operating the radio frequency identification
wq Riot/jo4seader subsystem as exenplarily il | ustrci/mBR005003547

Fig. 5a with respect to theeRFI D reader operation CW
(conti nuous wave) wi ndow. The skilled reader
under stands on the basis of the illustration of Fig.
5a that depending on the tine slot allocation in TDVA

be acsympamsd bpe rducmlr eplpdr amids dfwniink- datd irate tof thayelbgar communication

V. ' . ' re. These

SUbSySte% i’% %%&r}}agt: %P@fsﬂyt%%?ﬁ%ﬁ%i%g? ?h{rgﬁ&g omuni cati on

subsyst em are applicable for operating the radio

As a tdsGH U&’é’fﬁ}rfdlhg%ﬂtthé kiRt dl@rhllothtida) tnﬁé‘@ﬁﬁﬁe{cﬁ&%e%ddﬁ%ﬂthe both subsystems
I nt.ertrerenc

o0 be afraid of. suffer]
may GRS g Boeted Toita? Fisdeianc b Bl Bhpcen e ArassiiaLssegnes continues
with bpethtiorf 629 enteyyedsdenhé fattentasorof (r&fettid)n, shebsyesatéomal béquence continues
with §;£L:%Loq1 SRS e'?é’J %Idsf%a{hettﬂ?e -8 C%]%ﬁ%hér%ﬂoms Jeff¥Bq S! ot s
Ak and I Nk’ communi i's requestabl e
by the cel | ul ar connunlcatlon subsystem of the

In opEl%hHh 1%2ko, if\Ss @eb%kﬁeth%hé@@lﬂlﬂaﬁ &)ntnln[Ii@lc&th(ﬁfj subsz:stem is operable with
eriods .o

| ocati on. re uested t
Wil SRPrGGTRR T dHabiEoti AR BB Toply B Agyjped whether the
comnhirgcdtiwnhmadels ygplemble wWikletimeguligs¢d m;g:rajfonam opebeadioat $265.
time slot allocation nmaybe acconpani ed by a reduced
upl i nk_and/or downlink data rate of .the cellular

As apppmentiongdi JHCEOMA YOV ksbaid CodapPivisioniMultinlie Hisesy tush as UMTS)
utilizkd c@MAI(@Be@Imﬂ%atM@m leA&cd@sd) @fethédol Si8PaIinalipkadcbes method. The

A I N e T ——
signaf iy tpically @ootﬁmazluls dyartere, arlrcétfmpm*cmatth@ naﬂtedybqgl eﬂl@léon differs from the

afore&%ﬂﬁ&{b;d%sw EIMRATY P BSRIEDGIBREEas in the latter
case O rejectlon t he operatlonal sequence conti nues
wi th operation S290. In operation S290, the
Whilt | ilRirdd lagReide ofredatai 041l iis thef WEEDIMA ncaper@ietanionSRode, the cellular
comrg%g%g‘){ie%%%s%nvqm r%t heurse tclg)e %ﬁ% Ide t%%% Cgéérﬂ)lgﬁla concurrent radio

oper onmunit Ca

frequeasyeidehtéficitioo KRIFED L rr@der pperatpng &e&rmm@ﬂlomebqﬂ given fie Flg 5b, which

illustFREETYR &@qﬁ&ﬂy”ﬂ% sgudiR! beablempk etsgbdt 'rrfﬂ%i’eal:d)rﬁﬁﬁﬁlcatlon Although

gper at j. on, n .S2 for n
WCONMAqeBge b Eﬁﬁ%b&ﬁswﬁq\%vlﬁﬁ EfsDeme ﬂolggy BuFgpultiple access
method tilieziaaltipldng l@ddzewae\alppllﬂhtol\debimﬁl difféeatalshnels in the physical layer.

t h l. t
W&%p?e%’n&% l%tlﬂy 1§ gg) Cf;ea g <?da ronlan%D tg\gp af{aégbess,tpgczﬁa SQ/Bere each time
fram%mlemlsesééémwfﬁodul ated si gnal is typically
conti nuous by nature, and therefore the scheduling

In thsoI ution cf“&f f%‘ﬂr Sﬂ(%r OMyd gge gf or @%L{&ﬁ]ﬁgadgcﬁ%ﬁc%etooyhich the cellular

comrdadieatiml é;ublsystdzrhes \bﬁamurammsveassigsr trensonissiwdeaps heth in downlink and
uplmﬁqg leHthlt% 1&9?%@1%8?5&1¥%n%¥9§?§ﬁ1@@b Ne g%ﬁllé}%ﬂ{rﬁlﬁﬁ@ﬂwn subsystem of

concurre requency
the tfﬂ@@mﬂr fSueht m@rrcelﬂapmfutiewa@r arg préﬂ'alfff dfor migreregyercy handover of the

celluﬁh QHﬂn%Lbl@caﬁbM Qbsydtef @f th8 Bermidi Gldiakd paffsradedsonathe different WCDMA

e Ry SRS GHELRS (2 GRTRETS iRy, Ths

allociked slotsoranMgleithed ie the neddy ofmamhgldd”rangs/ofewr@dmybt sl fgames.
access

In order to enable radio frequency identification (RFID) reader operation one, some or, all of the
measurements supposed to be performed by the terminal (and the subsystem thereof,
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method tinme nmultiplexing is |ikew se applied to
separate different channels in the physical |ayer. The
WO 206494 | pl exi ng structure is typically baserCDmB2005/003547

time frame structure, where7each tine frane conprises
15 tinme slots. In the conpressed (or slotted) node the
base station (BS, nodeB, etc), to which the cellular
comuni cati on subsystemis conmuni cates, assigns

respet:tli\&m@rﬁrs %k@pecg &pﬁeab@tsdfff' icientl eivel dfﬁk)nai&ﬁvup |applllfcabﬁ: for operation of the

i [=C t s.perforned
racio ARy Se b (TN LBRERhT R 2ITRSSY GhREenet TG and their
timing mquet@tmmedrb)aﬁwr@ﬂght gaéyoeéxcpog@gmctg@rlﬁ ORAN). The compressed frames are

snmul'td?fe@ﬁs {H GiHeenc b’othatﬂﬂf?ﬂéeindoﬁoWﬁlﬁﬂ@ thk W rpg{nrf;gg nTOTHF]ﬁthggshb@ 'Gap Lengths

subsystem of the termn an are
(TGLg) #te ey &nt I\QCEWJAI‘E%JPH B§- aff%alﬁ%ﬁ& mSSever al time
slots can be allocated to performthis neasurenent.

The czlc-)rr]lfpsr?ss ‘I? In?ocdaet %ﬁerasc o%t c‘c'aa%nack?)?etvgh § ?%ﬁffér ntt r?gthghéj ﬂ'lcﬂ.[d?rﬁg aecreasmg of

the semdine faamro(efg ebpu@nb)y Hugelnring i kitst (ign remAtiny tpemdeduced amount of

infor@RES At Qé‘trQﬁ‘sttté@)’T%r @han H'scl%fdutlﬁg atTRIBRLY ﬁyﬁ‘gt@ﬁ to require less time
e performed by the termnal (and t

pose
slots gﬁﬁg?’é‘i‘é‘rﬁaﬁ‘ﬁé} eof , respectively) are skipped to | eave
sufficient tine of non-activity applicable for

Wlthcl)‘g%l:e%% %y Fpgn?tbh@ 1?1‘%' c%nxsﬂ’rgsqgcgg%}ﬁfltgg ?lltg'tsf tf@ fﬁsa(dREILI D) defining the

nsms
Tranmﬁslwg C‘mpeL@aﬂeram net ugsgd fmeiaéas ltnamrmssm@dAé llt\esf@é@ exemplarily, the

mstar{\tl@ﬁé@ﬂﬁ 'fraﬁmwa?w-erhﬁ 1%@%&@?3@ c%ﬁ%iie(ﬁfrﬁné |1rﬂb‘ﬂd%ﬁfbel@é§ the quahty of
o ot Bt et and dovel e e oot el o o

amouh# of bower, intrease defpands’Zomﬁlettmr@mﬁssm timé esduotipn eethed illustrated above.
e v f
The ﬁ%ﬂ? (JPSE% ln eesggclp ﬁ% i ?%‘ﬁ:ﬁ @gtrﬂggnﬁw&fl§ gg{htg hﬂ%gl ressed mode,
compgessgd fr&mmt@nn aecusi pesiodically, pegeAuestag Qo dgmp u’Egﬁ rate and type of
compRéReNt frathed N§ OVAFRIbieOMnl Od§Rnll$ adis Ithé t@ironMlenCRABge’ measurement
.Sche ullng at higher layers (e.g. to require less tinme
reqUIEgMENIS- £ o1 ~conmuni cation). Wth reference to Fig. 5b
(1), in a conpressed frame the slots from#Nfirst to

Wlth#é\#e%?l% %e%lgg' 3?%25 K@) a-fff%pesrmﬁ%ﬁ{e%ﬂu%pes%f‘%ﬁhkain% d¥¥nlink compressed

use sSm SSi1 on. [ ustrat ed
frameéxaéﬁﬁlhaﬁtrareﬁ Rieff’é*“ﬂ&ﬁ%ﬁt’@ﬂédﬁéhft P%\‘ﬁ%'ﬁ'?‘% cqyBRKepsef frame structure, there

are tWBCdlﬁa&ﬁd typas tdfefrﬁﬁm@frﬁ&&fé@ definsd: TypeOAd@j‘f th l&be@)j heximizes the
Serv

Trans 18515)n ﬁ]aOf },%r‘tgttlé é‘l:gi)If rgér %ge? iS b tell:rrélzzlnﬁ fE or gl B%%)ﬁtrol The frame
structinotypt Aodr B dswent bvdnglwawe@ep@mgdﬁm fromethe rdaw:nhhls globfprmat type A or

B. V&Idhnﬁa&gds'ﬁ%‘éiu?@ OM&OQ ithd BﬁBtr ﬁEl@dofaﬁhQVlﬁst dbeirf fiRMshshfission gap is

be conpressed are’indic e ne
transpytfede %&mwssw o e o8 dind thecEFﬁngmgf‘eéraf‘?‘Bﬁé’é’“cgéﬁ With frame
struc@xeec@m‘typeBL i TRC Kigld aftthe Agpuelst acthe radeniasidn gdhend thegilot field of the

last s"laot m% eptran%ﬁmscs?o %a} oA gr {\{{1@1%3 Tt’ﬁnéﬁi‘lsé llsetu%ql d:h?eﬁﬂfijgsthe rest of the

€ envi ronne e nmeasurenent requirenen
transwaswnr@f)erence to F| gs. 5b (2)-(4), dlfferent frame
structures for uplink and downlink conpressed franes
rticularl.

Alth(g{rgﬁnii!hlp lﬁgrsnfpg%qe @g&%&%{l%gg&?% Wg}lss[l%b{}gp nggth (TGL) and its timing
are determined by the cellular Radio Access Network (RAN) those skilled in the art will
appreciate that provisions may be made to enable the cellular communication subsystem of the
terminal to instruct compressed mode communication and to determine its properties (length,

timing).
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are two different types of frame structures defined.
Type A (cf. Fig. 5b (3)) maxim zes the Transm ssion
wazpheagt h (TA), whereas type B i s optim zedpdDIB2005/003547

power control. The frame st8ucture type A or Bis set

by hi gher |ayers independent fromthe downlink sl ot

format type A or B. Wth frame structure of type A

the pilot field of the last slot in the transm ssion

gap is transmtted. Transmission is turned off during
As a E'%S?{F%%p}gggs?% El%ﬁ;%ég?]%&'n%%b o F%g%ﬁr%%{egtgﬁ &tynF?]tSé%rﬁﬁxa t Sbtain periods
of ndnramtisity sehioh egaplestiong-tlégned | aperdtiosl of tie bdib dubsystepisotThe originally
arranF&i L AR dur o?t? gﬁﬁlaﬁﬂogélpax@r %nh&@@s He! &4 uég'hﬂgsrgfséblg ressed mode

s turned arin rest of & transm gsion
commynipasigghmay te wﬁﬁm@,@écbmcré l&@ﬁmmin&a@ndéw downlink dhta rate of the
cellulbf 8ot MusithOEh SeRydiei Buberdab(ds ad ddiadebasly ithd thge-aligned operation.

determi ned by the cellular Radi o Access Network (RAN)

those skilled in the art wll appreciate that
As resuitsidependiny de thadennounertiohemode tmkialigaed operation of the both
subsﬁfé'mlwc& 8k 'aﬁ@g@&‘ %?ﬁﬂun&l qh thd first €448 Jfazll]otv\%nbé‘stﬁé Hﬁératlonal sequence

npr esse Ication and to determne it
Contlb‘t‘eép‘é'fﬂi* pegratl% RgPh, Wharsasnigythadatigr ase aftrejecidon, ths gerfational sequence
contifitE 6w G OF8#aY a8 290N IMEperdtonr SAP0 Lt eithedylignea operatibm &l refused.
obtain periods of non-activity which enables
time-aligned operation of the both subsystens. The
In operatigh S&I7Dy it ay ¢hmelyedi whetheuthe welhtlabpemmuhisaornpubsystem is operable with

cdma20bé tc%dnmg—mgatf(ﬁq WRS! iQa 160 @Hé&s %%%HE@S% 1sd detelrmmed whether the
communi cat i on accanpanj ed a.reduced u
COMIBRRHFRSIONIBARA 15 ﬁgalefﬁ@ Wish Hmgralighed eférﬁlttﬂnafn Speratin S
conmuni cati on subsystem but enabl es advant ageously the
As af‘oreme Itlogch . ﬁgﬁg%(%d OLﬂrhz’%$ zﬂsJe gég%ﬁez? a??%ﬁéq gangsn&p M]uﬁlple Access) -
methgdxﬁggosa% aemwitiplebacceds| mokbad.o her bysiscoe@ DML is ermed by spread spectrum

mod19§t§§ snafl |A0¥]§lf@£c?s écﬂﬁm%‘%@ﬂélﬁ!e@'ﬁ% na$ fﬂ??[&ﬁy%@ﬂﬁhd&l@fby nature, and
e.latter C

oper ati.on s
therefoup SBE| SHEMINE SHERLY| DA DRGLANETUBRENIRES [y GSM/GPRS, or
GSMupBGRL ¢aet S290. I n operation S290, the tine-aligned
operation is refused. In operation S270, it is checked
whet her the cellular communi cati on subsystemis
The erfiea2960 enabled teraving GOV iboisrAsAPRHY CORLIRHIYS While i getiygeperation state.

The &h? ekcdplibg MEDischhtinudus FtMsMisaRg (BIeHhasdd. he Dlscontmuous Transmission

(DT m‘n@n tlgqigcltllgﬁy ggg]ﬁéiﬁﬁsﬁp %ﬂ'!?]%l%l‘tl)lkgt c\é\n’f %1%8%%5 0 g germmal is only 50% of
the moanaa0Q0 the rdvierseslird §ic. OPNKk (dBsdeorDi Birsilanty, Mhérei ipladso discontinuous
trans@‘?&?o%sgvfa%ﬁ/ggno he$¥rvitid "1'1b[31(l & 'Mhﬁﬁ%\%&l%t *?Qéjsea%-gbéem transmission

f or med pread spectrun1np %
and rgceptignsin wpliyy %dgwgk@? @ﬁﬁllﬁobfupsgflet@ aaiearadics frequency identification

(RFIDY ppéiafidnyy continuous by nature, and therefore the

scheduling solution differs fromthe aforenentioned

GSM GSM GPRS, or GSM EDCE case. The cdna2000 enabl ed )
Howeenr i steluldabe hoted yhat Dispontinedus yl remsmtissiero (3T wh mode jinonly allowed in F-

Dcc@ﬁw@«aﬁp%a{fchﬁa Soritfc? ChEhﬁelqnlaan?aaG@@t éer‘Rl-ﬁCCH (Reverse Dedicated
D sconti nuous _Transm SsSi S Xr)r Jm % rL
Contalgvgﬁpql}‘@gbgmw gﬁgﬁfuggt gﬁtr nsferre nt ose channels.

If necessary, Discontinuous Transmission (DTX) mode may be requested by the cdma2000

enabled terminal. The requesting of Discontinuous Transmission (DTX) mode communication
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(DTX) node, the activity of the cellular comunication

subsystemof the termnal is only 50% of the nom na
womothe4severse link (i.e. uplink direction). PCT/IB2005/003547

Simlarly, there is also di2gconti nuous transm ssion

avai |l abl e for the forward link (i.e. downlink

direction). These gaps in transm ssion and reception

in uplink and downlink could be used to enable radio

may fHethU&ﬁﬁp’anh&ierHyl fal eaduce@ (FfkD)anafper aswilink HRvEete iof the cellular
SSI on

comrfifeht o 2Gps e B P R Bl R e el e s
Control Channel in cdm2000) and R DCCH (Reverse
As aDRGUE a&&ﬂ:n gt Gvﬁéthgh @?&%Mmu&ﬁt TMAARsIOAT @)'P)@j" RRIdePR available and

transferred on those g annels. If necess
appliggbls, Sime-#igsigd oprRHeRS Sheghpth Eﬂ’%ys D8 é“%l%ﬂ %@weéqaﬁé%wad In case of
allowbycd, (173 @ﬁ@ﬁﬁ@pseqna’ideebdnﬁmdmvﬂ&i opefhﬁ)nrmsﬁ%bﬁgs iif case of rejection,
the 08%“‘%8'&% rﬁggﬁeusa-rc[g)%{’ §‘%rszshc2 tl'?%x% ni% ﬁg%{] oﬁ %bg N®Ytime- -aligned
operatign as refused.of the cel |l ul ar comuni cati on subsyst em but

enables advant ageously the tine-aligned operation. As

ar. dependi ng whet her Di sconti_nuous Transmni.ssi.on
Thosg Eﬁ*f&; ot A oWHLReaHE i PeGRICTRI Ot PRESGRS "a\ferlaﬁ%descrlbed on the
basisaﬁemlatdf@tﬂnﬁhtlbm aabddisd THMAebmedmyllblar abmawmitadon subsystems and

CDNf getde 8ellu1£]r & rgl%ugfca (#{l %l\ﬁ\@s&&%’ns 1|§ ﬁ%g?iﬁ%cagféalmth other TDMA and

conti
CDl\@abesedf cqnepempatm sthxést@p% rragrieeiedly. qua amaas deattscirdading of a radio
frequ%éyhld@i%?ﬁ&ttl'oﬁrtR$'2§? reddr Qﬁl%&ﬁkﬂn%cm% td Hl@ embodlment of the present
al Igne @ %g %S r ef Use Egose sk b ¢
inventiqa SB?‘fld\NPT be Ié%th é %“ﬁ‘&?ntt‘ﬂ’é &gl %rpqongpuxpﬂ%tlon Subsystems.

present |nvent|on descri bed on the basis of the

In ge%fe&ﬁ e%@ ocgﬁx%snu{?sf %feaqe B?gﬁ }%mgdbglg levl/ sI commumcatlon systems to

enable aﬁdmﬁpe af msrpos%@y@&mion@f ahostgspasHve tvasleés wmwumcmn subsystem.
The J%e?d‘ﬂﬁn% &ﬁWl&%d&&s@@@)&ﬁﬁlﬂWﬁable terminals (such as

res ti ans, that sc
termigio B ey e MAPLET PO A REF DY) B R BeySPER{dine only a limicd
overalca@rgh capatity. e[hum@pﬂlddemf noh-actieity rths eviteldss eemiriupication subsystem
I f ned cel [ ul ar
may I§J1é‘)muérj{l dcl’g{nl %%téél?%?séf%qaet%gd egé‘ﬁ‘é‘? %gr i ods of
non-activity are often prOV|ded in wrel ess

In vi€WeTLRE @ﬁirérﬂ@nt&)ﬂéﬁmutﬂoﬁﬁﬁmeendceshﬁdsi A afnstréﬁatspeqﬁred to enable
nption o

e I X R
identiat“wdtlexs é&EIIBspmrahbgyswm, treflotemce elavildh abw Yesgivbn & Fig. 4c which shows
scher{xﬁf ?)g)atlo}’l‘Q' Qéhu@ﬁ@e SYPRL ﬁ%/ﬁ&n&?t b rh@&n apd Qbop procedure

accu ato rovidihg only a limted g y
accorghgatq £y e“[ﬁfﬂdirﬁ%f‘tp%fr S GRFeBI HyEnken; §e ydlokadby cafiatign state loop

proced0rand Phe D tHpove Bk /A onaByeqliéncp degiibddwboverwidl rdferasde to Fig. 4a.
operated in power saving nodes. In view of the
af orenmenti oned di scussion of the necessities and
Typiedlysturimgrthe idlelgandex operatéematsiode tthlﬁrmelhllargq@@unwpéataﬁmi yfsystem of the

termﬂfal fiftensCRl t'hb‘l[ﬁ?m%oﬂé@téﬁ &%‘g&? $i M'g:tﬂﬂwgnd 8&4eOstation (BS, nodeB,
I.catl o reader, s

requen I de ubs
cte), FSPER B 18 RGUT dOrIGRMbE G CBMRTGEAR SORMGHOR o e be csteblished.

Hence, when the radio frequency identification (RFID) enabled cellular terminal is switched on
or the radio frequency identification (RFID) reader functionality of a cellular terminal is enabled,
the scheduling of the time-aligned operation starts to operate according the following monitoring

loop operations according to an embodiment of the present invention.
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schematical ly an operational sequence of the
i dl e/ standby operation state | oop procedure accordi ng

wa moancoesodi ment of the present invention. ThECT/IB2005/003547
i dl e/ standby operation staBé |oop procedure is part of
the overal |l operational sequence descri bed above wth
reference to Fig. 4a. Typically during the
i dl e/ standby operation node the cellular comruni cation
subsystem of the terminal listens to the paging

f nd b tat | S, .
in opfg R oyt B giol By MR BDRmERRa R SUpSRapra e Radio Access
NetwodniRAdN ratt the hassostatent (B noéeB ctd)eordstenbh iregudatly dugimgahe idle/standby
state \@ﬁk[efbufd@ Joﬂqh&lf:a[tﬁ)%%ﬁ%te‘ng?é%ﬂvtaé 6ad broffloge&éjs@n ﬁﬁ&%a@i@n messages,

ar termnal is switched on or the ra
which iggludé dpformatien rabedt ithsn PREIPE DyropRa e rhigh dhe ofsdklar ycommunication
subsy@ferrfis@edihbdabnd Rérte ARL thspaphabliathg. t he schedul i ng of
the tine-aligned operation starts to operate according
the follow ng nonitoring | oop operations according to
In opemtient53 #0,rmeimn asfaching of theseshitilar nomntunisatipn selpsystami torthe Radio Access

Net &Afafﬁspth@tbtaﬁ&aam @s. W&, %ltd)umates em’%m&gt ditlhg the idle/standby

systemto t di g Access Ne vvq
state, 55% @elélf a% pgﬁmpggan%alggyst@pcryce%qs el 19@5‘8119311 {pessages timing

inforfibtiorngbduln poteAtil/siinanidbyl méaatuemehBef melghbeg base stations.
comuni cati on subsystem receives one or nore system
i nformati on messages, which include information about
In opetatiop &F2Ag uperoaptaimmenivel ¢he inflermasion uelgfing denpaging dnstesiges as well as

inforP S R8N B AS MARGEmeRNHstBRRS eth@hﬁf%n%ﬂﬁorpﬁgduﬁﬁhed to the scheduler.

sk s A e b e S et s,
schedNédr o synchidfidedao thidpagirasandshedsummenBEmimg thedich atvedy, thatrexact paging
and rlqgﬁt ﬁrrelnpelplt rn?s%‘“t@%é’ tﬁjelrlxr 1eﬂgtkt)15 Ia?e k. SA?Q%Xulfttﬁé @chetdnﬁr is informed

conmuni cation s temrecelves al'so system
aboutj the @mﬁttimmgrﬁééb@g@rsoctsuQﬁmgvmhm& Rer-pGH iRfuhe cellular communication

subsy@&h@nﬁq' ﬁdm&ilﬁhn%kar{ ﬁH@'enﬂrﬂﬂﬁM%QﬁEﬂﬂE Sacbitn@hghmrdchdity periods of the
se stations. orﬁer ation 5320, upon obtai nnent of

CeHUIlaﬁ‘éorT"ﬁ‘f“B‘rcﬁﬂ‘?'? E}H’SY%‘F ting to paging instances as well

as information relating to the nmeasurenent instances,

In op{e%ﬁoﬁ 3596 rfﬁhh%rl:o'nﬁ SHR0 | Fthe Eaﬁhn%r §ﬁc§7§1dﬁ'1|e %dlo %%ﬁﬁéhc? Rdentification

ﬁg In orna 1 oNn_a I nst ants
(RFIlﬁb@é@ﬁféﬁbﬁtStei“hbﬁt%’ﬁfa@le Eer%ﬁémnlébe iggfegyﬁmct?ﬁ?rﬂé@ntbslow

t he pag| ng and neasurement timng in such a way that

in oretige e, R ohag he FRE rRRY derfBfiah 8F D) reader subsystem
may benfrotwtedi "Hizowitiatios resyales caused mg)mlfeccmé)npefra wsds iggfut to the terminal or

upon%ﬁtlhl‘ﬁ'a{lbfn @%ﬁal%ﬂeﬁ%@'w dn¥applicdiidd. e‘i@édt%lébn the termmal U on indication

ommuni cat i'on subsystém | n particul ar é% g |
to mttiaFﬁ e gperptenal Sequsney C8¥‘Fﬂ“ﬁ6ﬁ"‘§bPPVF‘??}’§ ot e‘B‘flset operationa
sequeébRb bindhesaompumtioAS36M subsystem | n operation S330,
further configuration of the schedul er and/or the
radi o frequency identification (RFID) reader subsyste
In opesatiprerBh0e thiRsthedalrrcalignsuthd mdiqificskency ideatification (RFID) reader

eraQi%ﬁQfmllﬂﬁ'lﬁ’ Rudih Oy thdt tROBPHhli s RHBrméD Guﬁlﬁ)gff)éﬁd@ df @bn-activity of
radro uen i dentificati I on RFI.D er

the c@hﬁ%rf@ngww%aéug%ﬁ%t P Glioprastiy oy 2l Gsmined on the basis of

the infatB&ibnuetatingac gagingrinsiincas us evelli aspuformatiom eclbt@rgriontht measurement

instat?cresklaog?eq‘gtdl{%ﬁ tion signal generated by an
application executable on the termnal. Upon

i ndi cati on
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to initiate, the operational sequence continues wth
operation S350, otherw se the operational sequence
whzmnoérass t 0 operati on S360. I n operation S3500CT1/1B2005/003547
schedul er aligns the radi o3frequency identification
(RFI D) reader operation timng in such a way that the
operation is perforned during periods of non-activity
of the cellular conmunication subsystem The peri ods
In anGpeRdiona8I60Y itt iy checked evisatindgr ey mﬁoﬂrﬁWOha@hSerﬁfngtthe scheduling of the
time- alnrﬁ;fn%ﬁﬁ}elragl%nﬁ(z {)Agh% n%ta?l%%l lrr%gaééscpu?lté’%@ﬁ 1o|nnaS figﬁcrhea?ge]mem instances
relatedpiafertriagan)sayailehleang offemasystam S¥Geages tre¢edvasheretdie Radio Access

Netwﬁﬁ@t(ﬁﬂ‘i\l)nﬁ\f\/ ﬂh@f @éumdrl BmMARREfiGH rsgbﬁﬁém&emél tep@il. In case new
the tine-all erallon (i.e In

information d$y ay egmla)palr Sﬁ?é‘gg(iﬁ ne gtphé';?egﬁgog]g%oo otherwise the
operatiehaltsequenoé Odiri’lfﬁtueS)W)thlo@eﬂT/lan Sambd.e e.g. from system

nmessages received fromthe Radi o Access Network (RAN)

by the cellular communication subsystem of the
In opeeatinnn8B70,| e ctime-ahiened apesatien 06 rthe sadipafrequsney idengification (RFID)

subsﬁféﬁ{ Alal BB pRRAUCHG BormBH UTSofePat RAET s%bhém:ew,etum to operation S340

ot herw s heoeatlona e contin
or 1o BT AET oR s RN, 1 GUPREI B, RS Grecb R FREDGHGAIRFID) subsystem
operatipar &t doidealf intbe sevaeil osifigle graditc \frdqdemtyi fidenéification KRFID)) subsystem
suhsystem may be repeatedly perforned. The operational
operal
sequence may return to operation S340 or to operation
S350, when for exanple the radio frequency

It shoul@mkiot&thiad Bpéral_'érp}no‘éilé keFythé esma@esdhinQAichSorlbibisfi@éim may change.
uenc identificati.on

into several re
This (Rgapty, CEba)LEeiHbREr B i Lo TSR 0o (b B B gpessage, mobile
termiogted atll oet- umnhesscage tete) oelnl igbmse onanuseroeadyesh(esgs msghsleanmginated call
set-uWes%@ﬂg]% cell 1a? c%%waﬂ@ﬁ’ Qutld gﬁbﬁaﬁ‘nh? @haﬁﬁf e i RREkAndby operation

t wor . alnfg sage bi | etermnated
modecty FCtiygapaftine J8edse In s, 9F pehange Péé%ﬁg@awl H0gg d¢ active operation

moder 1:2C] l@élltatlﬁ)ﬁalg;eqth’@bé |er1yQ'étL@1I1 E@SE&‘D daktibakivithpespeststadiy. 4a, in order to
nication su nge from
checly %Fe‘y ag)tll tﬁé’@)}”&?’%? f SPeRUYL ™ ac§¥§%>$\/etn%}r’)rg§g i on node.

In case of a change of the operation node to active
In v19\9%fqgé %ﬁ)rgiggﬁlér;és RRESAH OPale ﬁ&gé&@tﬁ&earﬂaé/onrsﬁ&ﬂfsnre&@lred to enable

escr | pect to Fi n order

time-glignad QPeBHaR; 1of ¢ Q‘eofceﬁi"ﬁé HAMGHR ‘g r%‘:bFX?FF“i‘ n %f&tﬁag@ frequency
identifRatiai (RAIDYOdader Isnbsssew, oéfetehee sliculd mantbecgilﬁlh to Fig. 4d, which shows
scheT%c§Cn§%1}120pF9atlqu n&ec g?ﬁ %lftetll}ea ctﬂfgdog%&%ﬁh rs@it{'[o%lp ﬁgwdﬁﬁedaccordmg to
an englavimantcefithe nre§@|thislpsftnélmlaﬁl@|e feiiye @pEraEign sHs/loop procedure is part of the
overdlﬂ@ﬂaatfdnspgeheéhcé REddPbed GBSRI WS RBMEh& o Figfar ence

shoul d al so be given to Fig. 4d, which shows

schematically an operational sequence of the active
In caspef adtiveropsiadive stawefi.qpredbeduwie atlcarditagalt cursently performed) or states
requl?qgogtnﬁgiﬂtku?cf tfh ctip/h? S:fs”&he' BUEAL hQfe IB&?@&L sYa?e (e §| ready state in

rocedure_1s

BR&), |tb¢1mdl%'€faq}mé)é1(§§§5?4t@§dR§HB£@‘W$ﬂ“ PQF'@F‘% éés EOdDe scheduled

in SLFclhga way thdt 6@&% Oﬂltﬂcédlmroé&ﬁ@hhﬁﬂtlcﬁi &thyéﬂemeactmty is prevented.
Accogéltag Sé a\lgoérgbocf: ment 8 th%a}gr%se%? mvenkJ (r)rg etlﬂt la%tx{? e%pé’rE on sta?e includes the

following operations.

In operations S400 and S410, the communication standard and mode as well as the activity

timing related information is obtained. In particular, when the terminal enters the active (or
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requiring simlar kind of activity as the actua
active operation state (e.g. ready state in GSM GPRS)
wo be7veddo frequency identification (RFID) subByBIB2005/003547
operation has to be scheduBzd in such a way that
overlap with cellular comuni cati on subsystem activity
is prevented. According to an enbodi nent of the
present invention, the active operation state includes
simildrh epératibrostategonlper ahiremndarlyl durtngethahdtmesopsmen atute, Bldbmmunication
stemd&1]21(:“an(%l(:)l{i];'a‘a{I égM C@SI%’(? §r é WﬁD@j Sweb y&? mode, cdma2000
rela ornatldn 'S0 ta| ed
DTX paodec @tc'@)r an%@ﬁlvttﬁetnm@}gﬂrﬂaqe eif@matione ofidhe \,C@llular communication

subsy@féfﬁ' it in@R ETIRY hAVit§itahidg relatddain®rmfifioh 8881LA¢ k¥pecially the active

ot 8 S0 PN RGO S B SIMLE R B0 comprsed

modeg omii soatouous deranoliss 20 (D TR Xnmpglé cdrhe2000ais ebtadheadvirom the cellular
comntn!lrmz{t]%nr ﬁlb@;/sec‘gn' R P PR %ugf b%h C#) Ut%]ﬁ dlscussmn iven above with
onmuni cation subsystemis eter e activi
mﬁ“@ﬁﬁﬂh@%r@Pated i nfornmation include espeC|aIIy the
active slot timng in case of GSM GSM GPRS, GSM EDGE,

T ti.m i ed de. 1
in opqat 2B LB PR A 5 (PP E AMRSR G TResB Sl P i supplicd
to th¢ kehedeler.uBased contina rtirciagi ioforsatisy sh@mthtkphging nesangheod dneasurement
mstallﬁg tgt- %atkdhfért,bgyrwhﬁ&ﬂfe%' SNt pASH cﬁktﬁé/%n%% l?el5t@fi e;m%prﬁstlon in such a

. I'n operation S420, on obt al
way t{)pq,ﬁ rmjl q;célwgy eariods adiheir lsngths ﬁ@ l?'ﬁ)f“ﬁ’r ARt rsﬂllt ghe scheduler is informed

aboutStH@FJéXaed tibfing b€ peeibesl vt attiviasadl nom-atttyt bfrdiRgcellular commumcatlon
f or.nat i

subsys U HRI %arp ?ﬂgrbgga{%égf ggg %gmsg n::}ft aﬂaltc Dyl nd as uarbc%v perlods of the
eHubfcmhemnwaﬁ@@SmEyaﬂed information in such a way t hose

non activity peri ods and their lengths are known. As a

lt, the sched | er bnforned abo %} ?ct . )

In opeFaHpR g4d%: brétqr&@g igyratien p{AD g yeheAnlen e F\ﬁ‘ I§fugnqy identification
(RFID etchddraubsemmiiiopatabie) Refepais skeuld ba ghen ttd cil discri;ﬂioarlielow.

and end timng of the activity and non-activity

periods of the cellular conmmunication subsystem In
In oporsgiontS4dh, a3merdtiontdiche cashd ifigavency ddendificatien ERINEYDUreder subsystem

may %mlﬁite& hlsner A aBioh MRAUBNENsé AR fekb&RiondT d ﬁﬂ%’r 'Q)put to the terminal or
der .su Sésteﬁtls qferabl Referenéﬁgshou

upon g BiatigN HIREAICESEPIRSHNGH BB GHLOM GRS T e &aipal. Lpon indication
to inivjaey, ahé operafiondhaequdico contiuee vath bprationf S¢50,i aheride e operational

seqwﬁgggﬁacﬂ§Q3%§&gﬂbﬂgx e initiated. The initiation may

n recep Ion of a user input to the
term nal or upon an initiation signal generated by an

In oﬁd?ﬁ’tlldrp @450” tIgX %6h6dﬂlwreal@ghst ﬁh@ iR fRguendyp Qﬁ:ntlﬁcatlon (RFID) reader
cation t

opera(tl8Htt]nHag dn \ﬁ“‘?ha avr%rt@zttﬁgq]o e%?p{ﬁ%fggﬁ!%% itqrég perlods of non-activity of
the celpaaratononalica mgusehsystelor. dihe rpesocﬂsoofqper@twmy] ar®4iermined on the basis of

: Welyh tioh & § %Qw ligns the radio
the ti re ﬁ%ﬁ%g‘. enf? Rcat?on ﬁ@fg? reader operation

timng in such a way that the operation is preforned
In andéb’drdtg)anGOthslsQﬂueﬂ&ﬂ widthet dey Bfforiiigioaeohtéraing the scheduling of the

subsystem The of.. non-.act i vj
time gﬁ%n gecepgmﬂorqe(d €, oﬂa %1 n‘g gces refa%ed ormation and?or meas{n)ément instances
related information) is available e.g. from system messages received from the Radio Access
Network (RAN) by the cellular communication subsystem of the terminal. In case new
information is available, the operational sequence returns to operation S300, otherwise the

operational sequence may continue with operation S470.
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the timng related information (cf. operation S420).
In an operation $460, it is checked whet her new
WO mibonevatd on concerni ng the scheduling of the PCT/IB2005/003547

time-aligned operation (i.@ paging instances rel ated
i nformati on and/ or nmeasurenent instances related
information) is available e.g. from system nessages
received fromthe Radi o Access Network (RAN) by the
cel lular comuni cation subsystemof the terminal. In
case new informatign is available, the operation

In opegaiipans®’(: g rtirephgksse PRerAoN 8che radinefrsausacy n ntification (RFID)

subsy@&ﬁf ﬁhhy ®8 ¢ pea g Liemeformey. Wﬁpemﬂfbnu\h dehuéme médyi lefurn to operation S440

or tot%}grqngal égﬁr A {Jgnnfgr eZ%g b r}ﬁe g%c?g q(‘%ﬁe Dbd%Rtelfz)c?attlogrkR%D) subsystem

operatigy bedrvecpﬁeiaurgm 9evpmlfsmgiedradrméregp@rrcat udmaﬁca;@@uélhE@) subsystem
Opera@;@xs return to operation S440 or to oper ation $450,
when for exanple the radio frequency identification
(RFI D) subsystem operation is divided into several
It shiild@k eotcaidihat bpearatienmode d€nhé télbAin aomifBkcB)jors siisysémmay change.

This Fﬁgﬁ atu:pfqrrll IS dlégtlo% %gé{éﬁ JRL& s S?\Lo&p&r %tljegibng@go?ﬂ%fser request the

ar conmuni catl on su S
cellulpe gnmymunyieation neibsysterarmay change moaﬁe@eggerqudeoﬁo idle/standby

operatiBn MESROMS BadeQofth Heke r&(ﬂﬁée%eréthﬁx $BH¢ ¥ @fle/standby operation mode the

ni cati on subs roma
operag BRI [Gciocs ALaRTE OBl B ROt CriRibe: (43 iy gider to chck
allowabilidy ohéngealighed bperatier at idbeistantby dperatithehsdeaoringy directly branch to
oper QR 530D A0-TRIE G GREr NGl Sequence may return to

escri bed respect to Fig. 4a, in order to
check allowability of time-aligned operation in

The bﬁ?&ﬁ?&@ﬁ&gﬁggﬁbﬁﬁhéh'dl‘gthg‘?,@ﬁ%(ﬁlﬂmgaaygcﬁ{thﬁﬁd fochigedneih thedrequirements,
atio es ed wi r espec

whic 5o rian bt GHE UESEPF MBI e ma G i 1Y B Gor{Ehgms. In the

followsngf e uptendlz[ed dphmtioe i treenadiot fsgquamndycidetificatipn (REIMeeader subsystem

will ﬂe %e%gﬁt?éde TRE b Eﬁlﬂﬁiaﬁph' {@d\%hfagmqg eRibit B cBRlive operatlon of the radio

an timzed ogperati.o
frequencyy wénmfa«muenf@gaabwew. bRl a\a&hprbﬂﬂe(rmnmwrtwa@?ds during which

operattvBsass iLdlloMable. Dﬁ:c&@l&fgr tol@Embbdaneoif tﬂeZ;ﬁéSeﬂt’hrivSntlon a configuration

o SRR ST BB AR JRES ALl ey 0
and asinfigure thé epmanelaof ithe tadiopfrequsdey, idgntifierjionH(REWD) reader subsystem. The
conﬁgffi’ﬁﬁl ehﬂc? B&R!ifeAhdeyahl ﬁdl&ﬁ@ffegéﬁﬂeﬁt@ﬁ@di‘loﬁmﬁbmﬂder subsystem

resent | nvent |(§ i guration.an og
may beyeceleskiey, 045 ERbPRBIGN FiBpes BIUEB R inifh Tkl g frequency
ident(fRRtidn (R$Hp} @éﬂdéﬁdulﬁs@stemntlf chowd thec ndtkd ghatethichaforementioned specific

digitzﬁ g(éil?g ongo ng{ perml ﬂup lizab q%egr}&l%éhﬂog&gtthé Cg&%h&? of fife! o frequency

e con Ion an
identifiration aREID)oreacm subsyistent may e rimplampnted 49 & senagie srpiopput terminal
to tﬁee%?d'hdég bl%g@ @Fn tH@YraQr‘é Freghdne§didbitifation (RFIDYNFEBAG subsystem or
exchan hrou he data i terfa%e of 1 adi o ¢ dio £
alterya SgloeHhe 8Sh DERTICREY B £ aicllis RIeLf; the radio frequency
1dentiﬂtﬁubﬁi (RETDpteadert hibbydtdre thtfougbnmuatanetérﬁap@d\eﬁecﬂ as well. A separate
trigge Isﬁ%qgil? enln ngl Hqé/%g rrefgllagfﬁk %c?err% Adur dé"%)nt:ﬁx%ﬂa v&ifh the trigger signal.

r oni eration of the ra reque
[ dent i fi cat| on (RFID) reader subsystem nmay be

The ESHH RN DIaRe PadiE PRE ARy SHEHIRIcatiSP UFIDEMBade Isubsystem is preferably
under the control of the scheduler, which also triggers the operation of the radio frequency
identification (RFID) reader subsystem. Back reference should be given to the operations S330
and S430 of the idle and active operation mode loop procedures, respectively.
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to the watchdog | ogic of the radio frequency
identification (RFI D) reader subsystem or
w@bdoenenads vel y, the trigger signal may be supppdBIB20@/003547
t he wat chdog | ogi ¢ of the Ba&adi o frequency
identification (RFID) reader subsystemthrough the
data interface thereof, as well. A separate trigger
signal termnal nmay be preferable in order to ensure
synchronic!ty with the trigger signal. The
i eofEt AT Ry Blob I, BAGHRGL LSBT Sl S L UAEHIARS itormatr
to identifit petivigf artdheorsadiiky| periodsvaf tie Qg;lllgkar coinggmicitioh gubsystem such that
the séﬁ@@lﬂ@rt bt@@erﬂg frbhﬁoﬂe?ﬁin% thé Pa‘aibef?gdﬁehgeﬂEhtﬁﬁ&%Bh PRF(IHk&der subsystem

r eader. sub Sy stem Bac ref erence OU Venu&,aé
while; His ]é‘llaét WWU‘QS@EP%W&PSM% Qﬁe“ftﬁ% 1redl"éh !fn ea?ﬁu communication
subsyQRET £ li ifarite derelves Pagihg ndiHpes ,peffeﬁﬁﬁmbaewd:ryedtm sends or receives data

packegﬁjnoerr ge':ﬂd ;pasdg’x%hgcclél i i ang&rht?or rrg% %o%ﬁ{el beg {&h?&tl&] ts arranged to

ove Us rmng re a d’in
configere ithe mpximmen Woratipotafa single &F eission tq hen@tegrpa}maﬂlan a period of non-

activieP HIUME CALUME SHMRYAICETdS Léﬁbsytsﬁﬁ{ ahbetr%%&%dﬂieebperatlon of the radio

prevents_from at i e radi.o fre
frequPRsdidPR GBI RE RP) [P cShIRY S RTENPIRTTICS Wifthe expected start of
the p&rédd off riom- mmwnrhmsdhedulmthsysseetm opeeifiddedigital. I6) tnigger signal terminal

to tr lgggr Cs?hétﬁl)r?irzec? W“&Ut&zﬂ 81” e’ k}gé’l%t ?rg@fle%rc ' Qi%fl?fqga%on QKFID) reader

paging nessag per fornms asur emnen sen
subsystent.ecei ves dat a packets or sends random access data
bursts. Anpbng ot hers, the scheduler is arranged to

e SRl TN 0 B O 8 Sl 1 ST e o
the tasis| af ahe @MEDG@ iDOFMs BI¢IB1yl$1t dimgeand showgger Fig.néa according to an
embo‘&ﬂﬁ%’ﬁtefoﬁ t% n! 86} thd {‘vgg ﬁl\.(st}agiSHt fﬂrﬁtaf)ér% AT &R)ity Ay and a

er su emin corres ence expec e
secongk peripd of at?%‘étYpféaml%UjeBFﬁ?fb?ﬁ-‘&%li ps4 figst quvféi efcadstizity feyand a second

period 98 nbAAcEUBCAS 1E Gdeghitigied. ag abédddrice g th&lpgﬂaﬂs %ﬂidﬂ-mlvny, RF signal
nc ronize ra

periony gh (B E7? JEACFTS CPT R o pi By TP icaler Sy ey indicated as REID

Read&eRE retivey SMimdbds lfef. tpigomhof BigFpa).sighafyingrcRE emission , in conformance

with tld 3 oG RXR IR L AR YeculrBReRRINERCHe Aichhe of the radio

) f ] DIM acti vity dlagran1s own in
frequenqy. idepfification (RAY rerdshswhsydieMnent of the inventi on.
For the way of illustration, a first period of

acti.v econd er| Dapi
An Pllniect Vi to “llie $E°GRET SEMIo LaR Y ki R Ul godio freauency
ident{fivatiom (REIDYaeated Spieﬂyst@m isfa dusatiaaodi whicp reprgsanss a ramp-up duration Ay
The r&RAUbT d&Ltiod aQCFEr q%@&%y\/\ﬂtﬂeh réd"@ ReJuLAES i@ntification (RFID) reader

non a tivity RF S| g riod the radi o
subsyS{EGH FPF TS89 SPIeBy FORIGR DSBR)S oRTEt FHBF S conformance

‘with aBe Rﬁ:glﬁl Reawer 1dvel, Aadcuracy yandl idegrity (etuiréregen dfotheFraglio frequency

1dent{qa C)dtl g F]XLngad%r sgﬁerﬁmﬁ%ﬂ ng]e ’anfelqné: %?ft% @&szrgﬁtfency identification

(RFHDbCﬂaldmeﬁéDﬁmemf rloter ke, @ntr@mnalpd#ur@m@ Aaeﬁ @uﬁ%am &hdy(Phased Loop

Lock? daiddl ingidtd-QmtloREY [dhid Raseups sig ?ttﬂm: oAhOMF fHt&ade, and/or other
to start RF

ttln thetrigger signa
‘WCQEEFF@Fgw gff?ﬁe -adi o frequency identification (RFID)
reader subsystemis a duration DI which represents a

Prefe'rja%r? ha%padgﬁf&ta} g{l]ara duIzﬂl%n d@g% Flﬂicgetjl&%{ﬁi(%%g%ﬁleérﬁgﬁ'éna%f the period

equenc
of act1v1ty of the cellular commumcatlon subsystem and the beginning of the RF signal emission

of the radio frequency identification (RFID) reader subsystem.
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subsystem fromreceiving the trigger signal to

beginning to transmt an RF signal in conformance with
wao te7méignal power | evel, accuracy and integri tBCT/IB2005/003547

requi renents of the radi o Bfequency identification

(RFID) reader system fromthe antenna of the radio

frequency identification (RFID) reader subsystem

Inter alia, the ranp-up duration D is caused by PLL

(Phased Loop Lock) settling, mcro-controller/logic

g T 5 S 0 R g i
the opatian ofthe r@mf@qud@ﬁﬁwlcmh@ﬂla) tr@d@m@sﬁémdhould be set A - Ay

beforp%h%@rbf{dqﬁe%mopgcttm (ﬁr%é Qéiltﬁﬁr é‘%ﬁﬁﬁqﬁhl‘é%{tl&f sitigstem. When defining

arbltr{ilﬂlé( q%p?ergﬁr&%g&rghﬁ 2%1%68 CQS)I?ICI grbel?ci %fgehgﬁg%ﬁq nfl acgwty as well as the
beginhthgrifi  peziidi dfmo(l%hﬁ)ty ofthd eelldubegtsmem\cklﬁmrlsubsystem the trigger signal

shoulgOorclas’slteg%I E%)nti r?npl" l‘—LpA ueraL'OOFl"hQ' enil 01]i I&? agﬂﬁ ﬁjgnal from the radio

nal itia
frequensaridentdieatipn (IhEID)arda rﬁu@q&tem&ﬂglr@mrrﬁm@émg@hat(m@) in time Ty =
AI,>be@H|1%ﬁ lsSéqbﬁy@ttﬁérgﬁleahﬁhulas et 1 - Dp before an end
a period of activity of the cellular comunication
subsyst em Wen defining arbitrarily a reference point
An optimized®inik fooithe fedetting \(feldasiag) adrigdersignat tcostopRE activity of the radio

frequg\?ch/i i‘éex%tYﬁ&?m%Ftﬂgg réalani gﬁg&ﬁé%%%uag?%xg%i%g Ldué q%lﬂfzh reepresents a ramp-
down; dysation §yeF %rmdow duragiop dusistreqitired hyghatadio, ﬁieﬂ‘#Féle identification

(RFHj—)]-rea%r sublsysterl- frJrﬁQie{&mlﬁ@ |tl§mtrfgfgelas@Ealsﬂegé°[&b thé @¢rndiR@ion of the RF
uen entifjcation
signal GBS 0P RTBEG PP E B L EEBIEIgED Tea SBT 1) el shgpvstom. The RF

emission wibpbe> términdted Mbeifwre et adtart oftthe agtisity afuthat ¢edluladd gpmmunication
subsyAférrp Rhi 'neﬁceedal 4 B@foieolrlmg %tin?%eﬁﬁd e é‘\[‘l%f g&gz)d Mﬂ €n contrast to the

ger si gna acti vt
rampf'*‘pégﬂi’,fmAb Her lsfqoclﬁﬁj SNETSRIY S{y)fﬁ?lglgosé];tll%ggyg ok theiPLLy(phase-locked
loop)d tHeaR F Qﬂte@@d:e etehid@ing’ §ﬂﬁﬁ$@ﬂilﬁa’[ﬁ)nﬂﬁn®dmaﬁuﬁ@t kiate @ power level,

accurg?yemfgn.&gr %68{:]&1%;1?1{: 51%{1]%}%“ F%Frlre%) gr}tgaggon as heyou put s?ge is disabled and
theredet eatyi R ettissiar frggehe sitgnrd oftbe eadie 6eq¢@cy eq*emtlﬂa@tlcmr(RFlD) reader
subs;?fen‘i he RF signal em ssion generated by the radio

requency identification (RFDD) reader subsystem The

RF emission will be term nated before the start of the
Wherﬁﬁéﬂs\/deergQﬁe tdmp de‘l’vh dufatiot QYR ing mgtgbxongseu lreses teeminaging the operation

of theb ea:a?oegg(lﬁ%]%cf ﬁ C{IFI atlon L R;Fmi %ncﬁer%ubs%@g ?cpge Q%Am Before an end of

ONtT 8% dura
a peridsepfenorsactivityeefdthe celnleu r:@mmyqua@@lewbssfét?m iWhen Hefingng arbitrarily a

refer&‘fce tﬂ%@ntplnLtn(q@hﬁs&lﬂlé?@é?@dvlhpgﬁ’)endt(hea Bgrlb@to?rrfo@%tleitﬁ as well as the
urin term pati he RF activity,

beglrﬁawewg peirEd %fc%calwgwféﬁa CFWflérgF?wusfcaP% Sﬁmﬁeg\né‘ﬂe frigger signal
shoulld_Sbenﬁﬁ at @lppwanh tase !Tmr*g A ¢ Oe Tows puhe _eﬁtlssgm pBan RF signal terminates
I 2
corregj c?l%m#?f d?tq?%taht peﬁ?c} ginﬁsg%nﬁﬁfggn% ?#fug‘%gt&% gg}n% he tlnge 0’, such that
interfeeende i psHylot @ﬁﬁVlW%ﬁV%@ﬁ%l dering the ranp-down
duration Dm the trigger signal reset termnating the
peration _of the, radlofre uepcy id fication.(RFI D).
hosy S 8%, at SR K btiPar SRR SYad B of sbRiRRBroft o frequency
ident{femtiod (RFID)opadee subsystymahay beoptehized by adjontingifhe guamiduration Ay and

consi%glk?ﬁé/ S S Tp R A5 A Rl Rithd Atd-Yown duration A;. The ramp-up duration

A; as well as the ramp-down duration Ay are typically specific for the employed radio frequency
identification (RFID) reader subsystem.
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reference point in tine 0O coincident wwth an end of a

period of non-activity as well as the beginning of a
weenroe4of activity of the cellular comruni catPOINIB2005/003547

subsystem the trigger sigaal should be set at a point

intine TmF - D< 0'. Thus, the em ssion of an RF

signal term nates correspondingly during a tine period

finishing before a reference point in time 0, such

that interference with cellular activity is avoi ded.

Furthﬁ Ipfugaqege;rlslé) eﬁhgtrﬁgﬁeg?alieﬁlgf rlg%ﬁ‘}g?o %&c%t@%ﬁ@h%adérhgubsystem may also
enable delustrhegaanddor ¢ Datioeafiche spbatien e theyradie frequency identification
(RFIOPE4H g? et teﬁ’ﬁjj H‘?ﬁt bﬁﬁmﬁﬁﬁoﬁi Ugfgda %Ugtﬂ{e'np bf lq?'neagﬁeratlon of the radio

consi der.i.n duration
frequengyp ideatiHc @nafR%IP) ueaderh@lhsmfn Ui w@aﬁagwsqo gélizgepffectively the
perio@$ of Aén-E@RPrydsthe delfdlad @Mmﬁhrﬁbz&ldny@llbﬁ)&ltény afifpadjubt thefoperation of the

radmﬁﬂegggﬁ?&s a%rﬁa'gcfflﬁ?ﬁl %ﬁ:ﬁqrua?cl”eﬁ% nt Itgltﬁ at%egl 1c(18n%t@ of periods of non-

activity. dieedpgtrete and/or oa@mmatlémaw)nd@@iwdlﬁlmm@f@ww the parameters
f thMa3R FARRIE, REhHSLABAIRAMSY RidePRidY &AL i on of the
© aeratl n %1" t he radlt(g f?%fquer?cy |Sg?ént|f| cation (RFID)
reader subsystem An optim zation and adj ustnent of
Statid in€orafa@bat i on of the radi o frequency identification
(RFI D) reader subsystemis advantageous to utilize

effectively the periods of non-activity of the
The sabedulenshaidnbeninfermednatoub gy sashm atrgpatlpeds evelpef the radio frequency

1dent%§f1@ﬁ tmfreédgles{lﬁ%tgnfahﬁ (ﬂl‘xbet@ﬁﬁ(lrédjﬁﬁﬂi-lﬁﬂ &ﬂi ﬂaﬁﬁ) dd3tm &ration before
mrto

r eade ec
RF aﬁb‘ﬂ‘a’cﬁqd\ﬁ%%"{/%‘sérﬁféwé‘éﬁ ‘1§§P‘héaﬁ‘f ﬁrﬁweafy Pﬁfag ﬁs\;ea%er subsystem.
Also iimfotmigteoniethting ¢atmiaimah, defaut, @ihd tihexipamavatesr s wéll ahenits of further

paramquéJ w}[c%aalt%%ﬁvst&gﬁgl%)w sﬁ(?mi %@ a%zE%’ﬂk@ ﬁ{ glucggﬁedther Tgls information is

e SC
typicalhf @scﬁe@dahyommé@ctu@a@f thg empé%d ¢adie [fregyiicy iggmtifigation (RFID) reader
subs sf’é% 8t 4 HEAUBBAY The @rﬁbhﬁétﬁﬁt ik %féﬁﬁy@tor@@aﬁﬂ{e Schb&)st @stored in the

ermigg) tq P AG1E Oy G COICOHe SBER BRRYeDr the 1 adic

frequency identification (RFID) reader subsystem Al so

Somi AR TR ATl Fign M N mum defaul t, and mexi mum

as we as units of further parameters, whi ch
are enlisted bel ow, should be available at the

Inter 864 Qﬁ'éJ bdeduléhingy bbBfa@i ARt dptidnhlsy Kn}é@ﬂfﬁ el gl 16V gl pasetktévalues that are

e o RSP RNk SO0, et santn

genember?, Fdllmmn.fperamttepr@ maydepelevant abd yild bedestribad wheh reference to Figs.
6b toghedul er or stored in the termnal to be accessible

by the schedul er when required. Sem -static standard

related information: Inter alia, the schedul er may

WithQbfeddnde & Hig0pb, the @bbvyr-[rp dis tvglitab @otvel-iowh REF @aelpeiofthe interrogation
RF @lﬂu t h?eﬂe?éefeé%r&eclgeséﬁ 0%%‘11 tqué a{'orgrﬁﬁrﬁ Eéillscgss on of the ramp-
up dw‘aamlan@ rayeprdoani dymation. Iffdylelrtmtn@e Eaﬂ%ﬁlbﬁ@erﬂé{y“bﬁramd in Fig. 6b is

comﬂrf’sle@‘ﬁ?me AREh-Wh dhrali6n AL 264 tRESL AWV Ruf LRGN HRO W eF lit%hould be noted
that Flg 6b 1llu%trates merely the envelope of the RF signal detectable at the RF interface of the
radio frequency identification (RFID) reader subsystem. The rise time T, and fall time Ty should
be within the time range from 1 ps to 500 us. After power-up, the interrogation signal requires a
settling time T before being substantially at a constant level (100 % power level). The settling
time Ts should be within the time range from 0 to 1500 ps. During power-up, the envelope
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Wth reference to Fig. 6b, the power-up as well as
power - down RF envel ope of the interrogation RF signal
wo soodeg@ues ed. Reference shoul d be given to thePCT/IB2005/003547
af orementi oned di scussion 67 the rampup duration and
ranp-down duration. The rise time Tr and fall time Tf
illustrated in Fig. 6b is conprised by the ranp-up
duration D . and ranp-down duration Dm However, it
shoulShQHhﬁbd@@oﬂi@ﬂ@dﬂﬁéﬁéxcEﬂﬂng fite 10l %l-lﬁ)fx’\reaﬂ@&l amtiledt Yedshthe ripple limit M,

o e RF si ect the RF .
5 °F 8T 8PP e Pl S ins AL SRV ABE By cBeraie maspigpically when
falling dbaltbey betigsy SOdmpoTiee laviekentiljatrdeartl thgrp vea loff limifd X % power level).
The p%mav hétel%wdnhbl@h&&emtakr% %S A Mhr(evaéh&ﬁ fhéx S8 %’)Sdeﬁne the power

- t i nterrogation signal Trequires
level §@‘e1%qar'ﬁ§mfh Vﬁgﬁ’ﬁr e being substantially at a

constant | evel (100 % power |evel). The settling tinme
It s h%lad S!‘)rel,onl'loltgd %%t%t rtegﬁe% r@?irrrl ﬁﬂgé %Wer% | Ra%?ooge gﬁformed before
begmMmraéxt é@qum@ytlﬁentnf@a%rp ID)l @xmmumlnaﬁlqn dtor | ingiancet Wéh respect to

ETSI{ 'E.erﬁalll W&o%n&%tl%’n@QtﬁﬁﬂarHEYr%ltl%ute)%éhlﬁgo&o%ﬁcm@éf!@clally have to
cr nonot oNl

vel gp
be cq:r‘jé‘dp{ b]glprgwa HBE use et gadiey mﬁlcy' @glét]lfa WPY&E‘?D} ég@{numcatlon for
mstaﬁd&%tp&)%ﬁquﬂfcyl tafgd fidin (861 I%H;zowe%ﬂ Miar preslippogeoeeso-called “Listen-

Beforeefaqf(’l &Igﬁ];é %gg‘g{la}goﬂﬁs LitRh eve?lﬁ Bjxfg c‘p%}[aqfo?lhlgqﬁovided to detect

aril es
whetiRE @rﬂﬂewrmefreqqen@h@ub@ab@ 1n@tléfai tfqaratradm fsenenese diasidication (RFID)

comrﬁlﬁ{lédt%h i$ %Gﬁérﬁ@ @Hchﬁx@@'br Ras (IRcOBIRD! TR aBectRHf MoBld avoid collisions
NG TRt o M

speciifationpe anmédiatty prionitc ko temStuiciapo byl agtdipufrequency identification

(RFI]EE Pe%QI é@ﬁyﬁster}m{h% r}a(ﬁg g?éﬁh?rlné dgﬁmaflge?ﬂ@%h&@ rs%gsysfém has to be

quency [ I‘caton
swncbﬂtm) acorerlipd bsien B19de ap Whishranscs mre &re-pedefiiechbrgayeapyyaib-bands are

momfdréﬂ'ff&%s;Mfﬂ‘lct l%téﬁﬁ% Wlocpd&fe@m@ p»osleﬁ vﬂllSUé eﬂéﬂ H&tkned as carrier sensing
Bef or e- Tal

periofl; i‘ts%‘nt}ggf%arr%erTéFrl’(S T&@%lo t%Fo nlqs nﬁef olgl gesgrdagee with the ETSI
regulaiidrasy shoathd tbreprise alfistd troe 1rft¢reqlwegu5yrns ad pzandoimiirmadderval e.g. in the

time rﬂ#nu@(qh% flseQUensyid gﬁﬂ&ﬁlgﬂ ﬁ]a{HeQT}né %ﬂ% from O ms to 5 ms. In case the

nication 1Is curr occup i ed
moni{queth sutrbridh ) frop duRRCHRIER oA FOGPE HIRS U115 SFb iy Ogts. The ETSI
spemﬁbﬁldh@ FodRdr GRtih© Bértalh pExhhﬁttSdlﬂﬁmhﬁtﬂm tevelsegtithieshold levels, which define

sensnéy&:l ﬁefrg%f;n%ﬁgl Tﬁ%ﬁ%gpge%gf Or%lq}:,lr?lgr e(\)/eElT%reh dependent on the transmission
poweg demelimteradeiddn beyused ferdiadiof @qgmyclyemtd'@qtlpm (REID)gpmmunication. Note

that &5551@%1(5 eadRY séﬂﬁ%yﬁi%mTL%A“&qGQQb% \fd%i%ﬁléeﬂé?%d of tlme in the time range
enlflcatlon}g( reader s

ubs em na
from it EMAmSFGI! BAIELATSHCTSASY R AGRIEnE AR GRHTBnese the operation

of thé/RiiR> PERreaEy Riehtficdtioa(REMD)resded sisgstsmar e noni t or ed
for a specific listening period of tinme, which will be
al so designed as carrier sensing period TLSB- The
Withgafer¢nse te &g iGeg theeddto ancpds® ¢rf physioeslayacis dapicted. In particular, the RF

envel%ﬁ@ QAANELcMihd s}rh@olg-ﬁga-d Setlabi1onsy foh@ith @n@&ﬁﬁg isS@epicted. Ty is
fixed time in and.a rando

the rERisG 4T TSV h o Bt OREOF BHE FPENNG (. Pahq iueney, dentifcation,
(RFIPRrdatetdubsystam tdarspomder aiggalifg) and eepnasents aslunagionl of the data-0 symbol

repregéafﬁglgtfgfn{g%hé %[n%& ?u?ﬁep@znge k%\x{gﬂhﬁ?th@%ﬁfé&% S%@ fhm 6580 1. 0) defines

the dgiselcipiatian arise besis pthedeferanse dater iaicAval dhi e aglue x defines a relative
referéficli tiéninteval forfi@ferdoaeshotad digatihg andibsibsethes & @aration of the data-1
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sensitivity characteristics. These permtted m ni mum
| evel s are dependent on the transm ssion power |evel

wo mivenebagk t 0 be used for radi o frequency i dentrdT/IB20050003547
(RFED) communi cation. Note3%8hat the variable carrier
sensing period TL B (equal to a variable period of
time inthe tinme range from5 ns to 10 ns) shoul d be
al so consi dered when adj usting and/or optim zing of

symbbhén theeasis iof Bheodurhtién sPite @lafalﬁ(l?%dﬁtﬁmywh&e Rkhd Bét@-atsyﬁibol represents for
erence to

mstarfcgl:l » Qeg}%lr\éﬁsfﬁegs%%re%% Iar(l:sanlntt’egﬁgr}thuguagvav%{(gg/) Yvhlch is designated
abovmamrrcagahan or eheitdRIen gl @igople ag iwgilaLovof vatessi negresgnttageuated CW. The
modu‘#ﬁto‘rﬁ Qeﬁ’fﬂd rQ@t @md, #LGinhOrand a}'&lﬂsee REAE B8 dSAARPT CAIRA -values of the

IS th ference time | nterval g
aforemﬁmﬂeég@f%?e% eRgn4 rgriag g fimedulation employed, &rcgpmmunication to
the trafkpohddriigatding D}d?fBlldJSldl‘e%ﬂﬂrAmpbﬁxylS-lS&i’ﬁ Keyinga DR ASED), Single Side-

BandSAﬁ;B?}udegghlﬁqgcm 1?% é§$l§ S%?‘PS a éfrl’%t ﬁe\(?efrsaghgqng)ﬁ{u%e %hlft Keymg (PR-

tance DI na
ASKY, wvmcth ha»terte bezsupportesintyetht rt@mwnsensochc@qhneé@ itheetype hﬁmodulatlon the

referdit Bimk ekl 'Toncé}{‘hawé%@@ﬁhés 6bs 1i8¢rck HISH.ALE, 13, mas (for SSB-ASK),

i nterval . defi nes tive.r
and sl RS M omPOYRRT St PhgyTe B iniTg S0 Bpically 90 %,
and ni@ines 00 %. dhd lRPaémmlbpefndel’tenﬂ(il(H%l—syﬁbJ%) and thé]RFt‘&lﬁ'bB)pe rise time

(90 (VOf tl'b%?‘éﬁ&hh ol &ftt?lmﬁe %@n‘% (?%J"B%* %ﬁeﬁ? #%e%Lﬁget @idth should be

et nary
Wlthmé}}ﬂréegfh@ MARKHER66t dai 2ot 9-A2BUsriwave (CW, \Nhl chis

desi gnat ed above interrogation or excitation RF

a w val ues r nt  attenuated CW
The Bk FUe: i, B cnupOe 1R de | B R ENel G BNRHE St Skecific for radio
frequendytiieratifeaded (RigldD) rétaler subsgdterasThdse tphmnsdtars eamnmlydm aehd and are not

modiﬁ%l@r@ﬁe%&ngxe Frsgl?engg n‘ieﬁﬁbé Y& ARGk Qfe]'qggmﬁmgbgé/ Erpm 860 MHz to

onmuni cCa transpon er 1 nc
960 MHaeHpwaverAlasal regulation have e Pr sgnyidspet agkghe osrr.*f‘gﬁeequency should be

detersind-adBRidAaNTBY ldcb!ﬂ@dﬁ@é‘qﬁaeﬂﬂ?%nﬁﬁoﬁﬁ&ﬁ ASK) and
Phase- Reversal Anplitude-Sh Keyi ng (PRASK), which

have to be supported by the transponders. According to
Withtreferéngp ao dfignbdiudraekemplahe Readee rte lrenspionderi (R-eily aind TTransponder to

Read%nag' —hgggmi(g%ﬂ\ﬁ%l iy Zﬁusgra?e%ﬁgﬁe He%er%ﬁ'rﬁ%%nd&?(liiﬁ communication is

reover
basedery t!arpapn@woaﬂép*faweé 3(n wh TRYRPRAS @dhe/& forgpertigneq Rgointerrogation /

excntz%iona@%nﬁﬁxTﬁ@'cohﬁﬂu(%s Waee R esntiuopsy rd:rﬁﬁteﬁl b h¢Ordtio frequency

1dent%g:a§@r{ ﬂ{][gl'Dt) ﬁ%acg&ﬁlgoesygcfzm § eés%g §%¢rgrx%14g9a?fh%e 10@re§@e%%ly identification
(RFIDy ttamspehderl Hobacogésimg thet informatige stofredviak (iee @@5}# friggueincy identification

(RFIB) trtaﬁs&négrs tﬂ@rsbt of %ﬁm%d@%r@%r@%gédmwﬁEherYleE@ﬁl%dulated onto the
rise tine, the RF envelope fall tinme are specific for

Cont‘?‘&&sé"’afvf’equency identification (RFID) reader
subsystem These paraneters can only be read and are

In mg?r%tdete%lﬁ tr—n %3(1 (S efrn gﬂgncg%éﬁ ca 15%2%?%?6?&% Sglg %I—%zn? G Efhbled sending

inforgtigsy ke onq @rcmlorer @gm &@qu@ngy r@v@ﬁ%wne(RESH)str@I@péadeaﬁ gy modulating a
RF cdrfier Eﬁhlﬁfusfvﬁﬁ/@L{Q 11&9@&@&@109%r dRéifitioh RaUsignal) usmg double-sideband

o AT e TP st 0 RSl sso nsi or

phaseFreamsploadplituRsfift keydngl (RRYSK)desing e pRésadeteryal encdding (PIE) format.
The {abﬁ)ﬁr&?ﬁhﬂ% lde%tlk’ L&ti{?nt Q@IBSI trahSfonBERUGE abrBnddd®ISRONUE their operating

energy from this same modulated RF carrier.
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based on the continuous wave (CW, which corresponds
to the aforenentioned RF interrogation / excitation

WG 2@naéo494The conti nuous wave i s continuously eriT/iB20030p3547
the radio frequency identiB9cation (RFID) reader
subsystem to ensure energizing of the radio frequency
identification (RFID) transponder. For accessing the
informati on stored by the radi o frequency

A rau@erﬂﬁeqﬁmgt id@ﬁnﬁ&&ioa) (Ml@)smaae@ubsyﬁemseg fa&h@rommgéa to receive
can

to
inforffor 1Rt o g FERUSHEY ciogmfTRaroR | (TP fatsPonsip e ransmitting an
unmaddktad RiFcedriien ((dREhB)usr wade (CB)bsytstregation enekditon RF signal) and
listenlﬁ‘%';%flga '%ch§0’5§§%@” ‘Bf Oﬁgdi%r fféaﬁ@ncgaﬁide‘ﬁngﬁ%er{fim%l: transponders

ntification anspon ers ul atin
commayyigate informateh afu%a er-mpgiulating é'FfP sgwlitede apdior phase of the RF

came@XIIl’;et éﬁ;b@lﬂ Mt%ﬁg)edUﬁ irésponkeUb |rz§h‘16b fdgiaiad lldﬁmﬁbﬁtuﬂf(RF ID) reader
t ke A [ eband . I t.U .

subsyg{;'?n} tcokn%yI i< (1§S g%m%lg lhaseI%lr\/febver Sg/lh?lnp Ei%ll%%d subcarrier. The
comngihii¢atioke inkgbgtPRen8Kiadies iﬁnguealcy) utlengificatien \(EFHb)n tademepbsystem and
radio (fFé'E@:ncfyolrd@mﬁcaTBﬁ (R?ﬁbptrﬁﬂsﬁgﬁ’@e@ GY hhigtempiek] ﬁféﬁl‘llﬁ@ that radio frequency

ransponder's, ar ra to receiv
1dentwf§1sem KBEHBhéFa@?P?f}dGFnSSHH%Q ent?atnrsc? E@:mei lpteeradip frequency
identifi2aiieh {(REDDIE Aedet debﬁysﬁemabmmndﬂw}m)e bsskderttesngsnstatio frequency

1dent1f$<':at10n lﬂ‘elb) ?ran%}%%‘g %thg*lf’d%%ﬂe\éﬁ nl(d%?grﬁlﬁlll & lé{ gﬁlﬂu%watlons

requenc cat ransponde
transm tting an unnodul ated RF carrier (continuous

Exemfiatfly (Q:Vgelect n&@r%gégﬁatsﬂécgkﬂ?gl;eg Shbdtaddrdamt 1§|&B@Ee)d PBore issuing a

Ilstenl equ
commaqdn ¢ fﬁﬂ%a{ QQPF%}Y { egﬂgﬁqg ?é}'{@mﬁgﬁmpélp the Yadio frequency
identifiRhe TR F ) Eﬁdé}aﬂkﬁlhhht bastnadit| thé icogtiddoas amplel fouckéght times of the

Interr% %t 2lo ?an%ghl?rgtlé#ggﬁg lcﬁﬁ“r% gé'r dT%e?@ﬁqd i teal?:{l II@tthe length of the

ons uency i‘Yent
data- Q Ry @t)ta'r]eﬁe(d“éaOI @@bgﬂ"@i §M166ﬁﬁ‘ﬁ>rfd§e fﬁnge fam 28y to 3 O*Tarl)

e| ther FMO or M I | er-nodul ated subcarrier. The

ommuni cations |lin tween. a.radi o freguenc
Upory (BRI & 5 FOre T OF Boaite Koyt IRaHEFHPRRETD) transponder, the
transparggu enimgtructedi to fre;ﬂﬁtondhrtbmdﬁ)marl@ﬁ@poﬁme:]uery command instructs the

selec{ég rgc{lg;ﬁ%bﬁéﬁcg %Sl(gr{@ialﬂgzg?]%gpﬁgéﬁ Féé}éond a 16 bit random or pseudo-

randang quinths (R 182 nblaan deeepfigni a0 éaapn‘évdgea@ﬁf WF’@”S&“F‘oﬁom the radio
frequér%?l Renfifédh SRIDIE)StcaderC ioraiifs tmrh@obﬂmﬁay tl@éﬂtiﬂ'@atlon (RFID)

s 1 LSl 8t B T B0RIRE e wamsponie

for inStawpltemsingts @ sletteatic pqqzcbxcy cadnj (Mhmm@mbn@mrol (PC) and a cyclic
redurﬁg\gwaegec'ks (HEB) GhiE: TPB@ r?di§ ﬂré}%‘:’hd&guﬁnﬁﬁmd (RFADY N€ader is able to

requency I dentifjcation t ransponder
verify ggyiths lvqsesqqfetheywaewéwqaa@f phsigk (w:h}sr@f e BeaRSe Hooe Ve successfully

or not.€8&brdfgll, thbeadie fiteqiieHRy Sdetdivieaticon (IH‘IIDMeaHBI_WESy atndnhie then a further
comréé%i?r aF#)?\;z? &Pév%géggrpelﬁlclo?{wrﬁgn:dgﬁ% Oé%n;ﬁgr%’asgpaélslgﬂt&d to indicate to
the rafiae frequengpiidéntificaion (RICIAY) tragspandpi that the paylpad rdibge previous response
has bgg{,r&avga*g}%ﬂeohg 3.0*Tari). Upon receiving a select
conmand by rad| o frequency identification (RFID)
transponder the transponder is instructed to reply on
As iddi¢dtdein Eogmed) csevdiak wWaitirg] pepiteisyhave noslnd comsdarett tfer inlsance waiting

periods between transmissions of consecutive radio frequency identification (RFID) reader

commands (T4), between end of a radio frequency identification (RFID) reader command and

start of the radio frequency identification (RFID) transponder response (T;), and, vice versa,
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sel ected radi o frequency identification (RFID)
transponder to respond a 16-bit random or pseudo
wo znodoswswunber (RN 16). Upon reception of an PCT/IB2005/003547

acknow edgenent conmand freimthe radi o frequency
identification (RFID) reader informng the radio
frequency identification (RPID) transponder that the
16-bit random or pseudo-random nunber (RN16) is valid,

betwddneeridr afgeomdier fréqrenty sdemnifieationa(RITDY) Sramspaidec response and start of a

follom qy&égcgggx}]gﬁﬁ’% 83%8& g{ﬁb) ?é%ﬁ%{%&gagg’ﬁg gﬁeﬁcsycl iC

|dent|f| cation (RPID) reader is able to verify on the
CommRasdsS a@a §ea@erféez§ldfccdrﬁ9lumaa&y EdW&J@ v&h%ﬂm@ve tiRf®rmation from radio

frequetia RIS o UGSy PURTER R Poler Kok B PEETerofapHed at the radio

frequtmcafndmttﬁchhmn(&[?lﬂ)nmaharondmmmnd or a
non- acknow edgenment command. The latter conmand is
transmtted to indicate to the radio freque
Withjreferanice ite Hig- 68, ¢ RPNEIplet fadioskiemgasy @ﬁa@ﬁ@qﬁ@néﬁmhﬁpr@mmd sequence

and radie Iﬁé@%h@uﬁiehﬁﬁwme(MHQ) Basdpohesrejtted aRr laBeANBlyYrepresented. The

radiop ey eRf O Bign G B coBRAE Gl oD Bl LEr GG standard i

arran.gwchfm.rcpgsmlon@tmﬁ withns populatien phttanspbndaysiemuigh includes in particular the
comrhﬁfé@attfofn'v%ﬁ{é% feREhQorlggader commands (T4), between

end of ralofreq ency identification (RFID) reader

command and start of the radio frequency
The r’édilel’ﬁ'd'qﬁélﬁ@(t1H&ﬁ1f{c%d)rD§REIlml’ﬂ6¢d@ﬂd&fsy§teﬁ poaedlddio)manapéla population of

radlovflaegﬁltel}{cgfr ?g’{ltbfgcﬁ\{\?ﬁgﬁm {rg%nﬁgo e(r]sggn ?hee;f;aos%s%tn tg%e&: S’atsw processes, which
compaisesairf tirh owiernyy marti promseoppewfy dogramaridsi dhe ifolhow iRl dgpcription briefly
descritRBIRY bARPRRG séshdithout g@m@:}%%ewg sequences of

comands are provided to retrieve information from

radio frequency identification (RFD) transponders
A Sekotpocedsds padiided fohehbasingy arpopudaticst aff radioafrequeacy mldntification (RFID)

transégrﬁg%e?gry Sl{l&gﬁﬁér& (‘g)%d’ll%’“CétBFl [?)1 égl’ﬁglaglor}?\eé‘nﬁ)%vgﬁdq access command

rence
commufaetiohj dalelent C(JIRmaml r@ayrhmhg@ s pEsEY it &e!mr ® partlcular population

of rall{®HegIGYy ne@rmﬂd‘atlsﬁt(k@mi RahéPontEr8 NSREN RN ukBp&SHI&T @riteria. This
|IIust¥)at|ve res?nted The radio fr

oper3{iga GaR PF &S A5 AN BET ) IRaTRF SLFIOGTSREa GG H8b e he
EPCgl obal standard is arranged for comunication with

An ﬁva&BgJu ﬁ)tré)c%g% OE g{o@%ao [Pr%e f c‘f’entlmt\g hrahﬂ)c lf"églﬁénéy identification (RFID)

rti mmuni cat

tranqurﬁiﬁsﬁpd}ﬁd@f ldqrﬁﬁymad?@Ofﬁrw@é%wem@?ﬂtm(Bﬂlpbﬁar('wnésrs out of the

popuraﬁaﬂ QhoseH By B Ri¥ahSofethalSkRet donmBRRGEradiddReqUeaty man@ﬁcamn (RFID)
REID) tr ansgonder

d lb g‘i qrgengéldentlflgatlo 8.9 d and
readsy FUDRAIETE M PRFBEAD LRICEIORY GRML €. i UnEBn ey epmman
transpander casporse ayoles, iy ramsssttEger Queny qoonnmdj'm onphef four sessions. One or
morel iV e%s‘?(fénﬂhbﬂfbnbr(kﬁfﬂ)y trq{-?s;fbﬁﬂé}?dm SgereB@S'ﬂle radio frequency

processes w t hout golng 1nto | ect rocess
identificafipry {Rf3W) f sradeh o%@ﬁwgena ostirtied ofietestingadh gingle Tadio frequency

1dentfﬂc@ﬂbh€(REMD) dentpdndestrepsln andRidgapstingans BGDEBCSardeXERC from the detected

radio %g%ue Y. &iﬁ{;&ﬁaa on@f]@a%ralmosﬁoxpc%r Seq%lérll ar, | po\é: %né g%(gnrlse multiple

invergpry|conunande.cs §ivertoyy toand eperetes an prer selssmm ara pmpul ation

An Access process is provided for communicating with a radio frequency identification (RFID)

transponder, where the communication comprises especially reading from and/or writing to the
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of radio frequency identification (RFID) transponders
based on user-specified criteria. This operation can
whmogea@asns anal og to sel ecting one or nore r eBONBR005/003547
froma database. An Inventdty process is provided fro
identifying radio frequency identification (RFID)
transponders, i.e. for identifying radio frequency
identification (RFID) transponders out of the

radiofedejdksdyl @enEfiesien (RYIID)‘I&ari‘@aﬁkferOAnhhnﬁv&thféHl&ﬁﬁﬁﬁmdy identification

(MI@%%@%}%&%%& en@élblﬁduzﬂc%ueryv cﬂ tnoﬁed (p&%gz) tﬁle acc%sls JPrggess. The Access
proces meyi crwnmttserryul@pkﬂmdSSamnmaMS poneof whiglpemploy one-time-pad based
covelC¥dhifSof tRY R%é@é?%&‘l‘%ﬂsﬁ%d%r SEhYinke Rk i n one of four

sessions. One or nore radi o frequency identification
(RFID) transponders may reply. The radi o frequency
In mdrel@stailf the Beleatiof PFdcEYs dreplaeya su@ewSMnussaeabbved:h a radio frequency

e fr tif
denEL5] AL S AL SR 5001 oL PRt oo
of radigdfrCRenty g}mtlﬁgatuy@t@ﬂi traa@pqmdeqselnggh@y user-deﬁned criteria, enabling
unior, A&REAEdioAL :9{&1 (A%@h@)n t §ABE PRAEBbAder n\éeﬂlfnehmgprpﬁeesedlo frequency

ple i nventory I nyent or
dentFHie OREIE o BHERES! B Srelod o G i itersection

operdbions BE Bsuing puaessivSélent commmmds.cating with a radio
frequency identification (RFID) transponder, where the
conmuni cati on conprises especially reading from and/ or
The vinventery tpsogel®er eeinmand e gaienegludage Ruery.c LuesyAdirsty DRueryRep, ACK

(ackﬁodmél%ﬁt ?ﬁﬁ@{ -an@n Nlégld 'D('ﬂdﬁ%kncﬁ\aﬁtigerﬁérﬁﬂ lt%lﬂgﬁ%nds The Ci ery command
identification n ers shou e

initisfeGoAE] HTEROBY | N 0Sh e GUERe B0 GBS TPRPAG Megttation (RFID)
transpor@esgmrtidyate qm‘prel igeernorytroyde vséxeoe‘ésvmmrgramm‘st” is defénegif as the period
betw%gﬂl %&c&?ﬂ%% dp aﬂleb c%?n\ﬁ‘? ndclﬁngiuﬁgs o lJt RSunt parameter Q

pon er COﬁﬂU C t1on
used det zrdom h@;:kgéﬂf a8t the ropisite 8 ¥oidanse sgherae.sThgy |slé>t-count parameter Q is

conﬁgﬁkﬁm%nﬂmd sothiB6th g W8 iredio Srel @éirhdy idemeieanéy (RFID) reader subsystem Upon

tif t RFI D b
e L ST SR, SR RURAYE SRR pentsion )

transpadiers shoelguseicy randent vaﬂmeclatth@mngaﬁbm)o tqh%s pendehald store this value
into R?%E}g cBlnddre efhed llcp%q &éric%%érﬁ‘rﬁe@ﬁ&b'(kﬁﬁ) ut?érﬁBonders that pick a zero

I ntersecti on, based ransponde
shouldaranstiapnionthe rFﬁlsy SUa; 2k feetjubmRgdintghnt ihei @dio Brauency identification
(RFTORirhddbofidersl eHat §Ld‘JllSay1$erHi$> aile: shoald @chspinftothe ﬁt@xttﬂﬁe state and await a

Que 2 ?Jéllg{] })er m O %h%tna OR? n¥1n %ﬁal'fl a'9n3 % uency identification

nven ory oCess %Oﬁnﬁ d
(RFIDp cﬂrémSeen@ ereplleQJ drey Apierystespadse r 1 Benithmagiovides the radio frequency

1dent(fﬁ:§ﬁ&9m EH’H%@ Indef RSt %‘&cﬁft‘&fhga& kSO 8@ BOMber or pseudo-random

commands. ery comm ithates an i nyvent
numbeg (RN 14 deu@ew& ity g1terR, TP ER? £ aéwewcaeﬂmf ipp JRFID) reader
subsysT D)ckhb‘arbﬁlgém dké¢ Srapfr tfiequ@atye identifibaticonn(RATDY transponder with an

acknowf'éﬁ%rae VWfA{@K% cg%?r%qgrlylcl{ﬁ@dthls' ssén%ef{l\g%d'[‘ﬁg ét%g acknowledged radio

Successi ve
frequcmmdmtlﬁlqa@pu GREIR tsﬂn@por@éumnsgimﬁ@tf@raCQﬂ%@ég@o‘ﬁat@ backscattering

its PCa@F’@r@r*aa@KCOFﬁrth& ﬁl@@a&@'f*dqﬁé&@ 1AMRIfANGE l&qml?&defr Elfbsystem may
e S B e g et S B
(RFIBY hragspoader topcamsitioaad reatly &BatQmidypcnmtmﬂy dausag Anahert fadio frequency
identﬁ?cra{igﬁ i(ﬁ?flﬂﬁgaﬁsﬁgh&rftﬁqgﬂﬁ&cy qhg%sﬂdngéhia(?& WAl R radio frequency
identification (RFID) reader subsystem, starting again the aforementioned query process
sequence. If a radio frequency identification (RFID) transponder fails to receive the ACK
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transponders shoul d pick a random val ue in the range
fromO to 2 - 1 and should store this value into its
wehotroeaunt er. The radi o frequency identifi catP@rIB2005/003547

(RFID) transponders that p#zk a zero should transition

to the reply state and reply inmmediately. The radio

frequency identification (RFID) transponders that pick

a nonzero value should transition to the arbitrate

comnsdndt er asetivasatie ACBUaoyfidandstwitr af Eu&icpRe RN OfNERdradio frequency

ldentré\igt}‘%]) Ib fhn %hél%Svl,d%Qt'qu{? a‘?&‘f'r%{écéfat' dentification

ra spo der rep ery-Tesponse
al gorithm provides the radio frequency identification

The r(aﬁqa @Eqﬁern@ﬁsi@é?ﬁﬂi%ﬁtlérp (Rpl@k@é‘r@b&ﬁfe'rd"ﬂl ﬁrbll@at@'s?atésa&d%ﬁ‘ly states that

- nb 6
reCCI@nQ e or Sefl% 0 _] (@ gi])y? iLIJ‘IQ = 9&1 Fﬁrﬁ&?qstfgng? Slghzgvmlg it unchanged),
then f)REIaD)arfdeﬁdeﬁlus Ubaystrﬁfgea@(krndwm@dﬁesl tahe staaed chis value into their slot

counter ﬁﬂ]lé Vaggrg ijréqul?n{ ﬁcoaﬁo& ﬁg’b@rP grgpérpd%?sg% ckr}e%l\f{lé)uld transition

to them:e}y stath @némimwmg@éﬁly éﬂ1edaﬁlpef€ﬁ§blﬁw idgetifiqatipe &RFBN transponders
that ;leE b@on&ér@%ﬂlﬂéﬂgﬁhld franstidd @thelRbitde R&KNAW REEEH QueryAdjust or a

Querylh FARamGHEy SBAHLY TRAURE IEaTHGHOpHATE) Faianaer in the arbitrate

state dedrsystteieinaiot cosnter evefuemgAbigusteive aQeryiep ttaosmamdg to the reply
' ' i tification

state SRRl B SRR 6 HEELE) MARRITBRASL AR, 1 or “anc

potentially causing another radio frequency

In suntifityl fdusial i RP icRHtP)cyUeaBﬁ@lﬁmQ&hot@e uehéy adedtification (RFID) reader
res

subsy ¥ T BID QPP D P LA S PaRPoRt e i el fp accordance
with tHeeSdéa rppomss,i divedargs ehe radico regeense ddrmtifigatidrf (RFIDAdeasler subsystem
| t
moy BSOS LR AR ssosnen, Lol
with an erroneous RN16, the radio frequency

Thosé elem&d'i fin et drowild r@&laterta@tsme RelYduh Qs et ferablyrenabled to obtain one or -
11on

more (oég# tq%a%ﬁ%hgcb g?rgqe%r V?Ellef Fnac? f g%%rteg%?rr]t Iupriggfto modify one or more
of the patmster halues. ddeisekedalaobtapmagndsar rhodifies the] msamftt;er(wues through the
g,{rg,q{ h Hogavi ng it unchanged),
confl %{1 pl C écggsrtg%gtgﬁrnﬁe\%l% e&?ﬁbﬁae Or ange fromO to 2Q - 1
and stores this value into their slot counter. The
The dcedulerf hegueray dbtentahd ingalifyqrardrteiDyalti¢sathaparadelesant to aligning the
RF atgﬁ\?ll&){ é)lg ltge Zr?}{irg dlrgcguue]lngy cifhnéﬁJ rcétldgrp (#{?Hﬁ h?eadgxp lsts?Et@&eand the cellular
commighgeetiohi ssibsystem. (K @twutwmfsrb@ndérlgr QWUBIF@WYHSLI’%WZ@TI ds prioritized

over Y1 éb%vﬁb%f' the trafcﬁ@?ieﬁb%yh@eﬁtm%aﬁ&b (M@)@eﬁde@tsﬁb@@@m due to the fact
conmand. .. The

just ‘or
that Py GEHNMRCST P EIYIE: SR URCIon: ST A BAAHY Uiériaqatol of the Radio
Accesy Wetwoak QRAﬂ\Bt@ddbe: pﬁﬂ'ﬂﬂflhtldshif ithe sdrotinad ooiaffect thy actyvity of the cellular
Rep, transitioning to the
com&uﬂ?atfo&%é?é@%ﬁ{dﬁgg sca%‘%/erl ng a RN 6 when their slot
counter reaches zero. In summary, during RF activity

Corré‘sié&llcﬁnégl theervhashl® tf&r[eeﬁﬂiﬁfﬁ Yandl dﬁeﬂi hf'rie!:)aﬂisfaﬂcé aﬂ)\[l])ng radlo frequency
first eqgyenc L.ca

cendiaiie) CRHLRLS R ard BB DR RS TtpAERE R i Rl sctvy of
the c‘éﬁbkactcommmasanonaﬁmtsymnds’r Hidenaaasli tbatf meginewoydurations of individual
contlb&lcﬁﬂt Whie 6, (Bl % FrlgLﬂ'ged’d 54%933)/ §l%§;§ndﬁpa)ﬁoﬂrl%?\%§én tWo consecutive

tory rocéss ccess. process
contipyqsyvares (CWs) is known Within such max1mum duratlons the radio frequency

identification (RFID) communication between reader subsystem and transponder(s) has to be



10

15

20

25

30

35

Those skilled in the art will appreciate that the

scheduler is preferably enabled to obtain one or nore
wmioorh@4ef or ement i oned paraneter val ues and, |IFCTBRDOSHU3547

or required, to nodify one4dr nore of the paraneter

val ues. The schedul er obtains and/or nodifies the

paranet er val ues through the configuration and

adj ustment interface descri bed above. The schedul er

perfoffAdd, %féret@SFngbS@'dhdaM TR dfidatiBATiA B E Mreydhdde fort zhﬁ%nvnsaged radio
the RF aCéIVIt t he radi

frequ?f?cgqﬁswgfﬁaflagr@ﬁig BN CRRO PSS o %w&% §gore commands

and rédpensesicholbadeonmimedior astiroated tﬁbsymmmndlérmdaexpcmsct seqoénce as well as
the tiﬁlhxg &ﬂkir&h@ﬁts 91915??&&?%&0& @f&&@&?ﬁg% lov rrﬁ{re ‘ﬁHntné 5§gmeters including

e activity o
in pagtighlaf.i refessicr e IRFr)l Traxeaelévves%%r%qeémﬂe ingerval yahee .t pulse width,

carridr I'ﬁﬂquérﬁlﬁy afd is\oticpumf Teirﬁlﬁet@ﬁd lﬂh@ﬂul&ﬁmﬂ ltm:l fegmred for the envisaged

ste under ntro
radio A BTt R I R B e g Ehrec SR i nized i order to f
into ¢ earinnah ducatmhfact single caotinuadus ywave (CNE). a"ébladjuatment of the parameters

shoul %%a@@ﬁés@fﬁlé%ﬁﬁ&%‘%r‘ rﬁoféef{)ﬁéra{n'cm&ngrg? anpon settmghof the digital (I/O)

respondi n e available time p s and
trlggqr|5|@p vsdpgh s&%)ééntéq lyor\ﬁpqeger}t adios! P PFIREMESS the Select process is started.
|dent|f|cat|on (RFID) comruni cation are known fromthe

actl dn pctivity, of.cthe c ar
im adl iRl iR <k Yble) of Bk PR BEML YocRlipbiior ) Feader subsystem
may bruadjostechen afcorrnmomdmgaio“@o mttlngl oosmang éssugddng the schddater to the radio
frequEI‘PcXFlcQHﬁﬁca@Qn @&p§ réiaaegﬁugéysl%ﬁ %0%‘@/&9@% tnYif’?lber of radio frequency

secutive continlous wave ( hi n
identiigaiom ki IR) #RBHIOREF 2 be [3HE ONBETRY Ffi@an Wﬂlmﬂed

identification (RFID) communication between reader
It shq(ulllcp Eé/xsltot%g] é@aQQh % Sd%%%%%hga%gl}llﬂagf @ ?ﬁ@lg{ é&ﬁ%grca{l&r ﬁfbsystem may

be slagnt envtlmaged reladonshin éoyubn c‘iﬂriﬁ@éhtﬂil flirat regwrf{dQFfDID)a radio frequency
identRATM (W)%M%@Q%QHQWy e RPibeNBb&e HPIHR basis of the EPCglobal

nds and . onses_ca ernm ne [ esti
sandf T o R ORSE TR B SEUELILICH, B S TR o rane o
26.7 kbpsi todl 28ediph Idepamirsz o thesmbailetdorakueme dppliedi) wisdreasghe Transponder-
to- Re?ig%egirt AR’ 1t‘11nmanx%n$ 11%'}?4@1(% éqgléﬁ@k% (anp%rﬁﬂpg L{BajZO kbps when

Fence eIa I ve eferen
subcarrieranodulaigh Hpwvever. phe effecsive Ritaets suifers fiom therSéwéHepmg requirements

for 1r@,fhﬁc§hlﬁldstrf§@bl f&bo@@h@t‘ﬁﬂ%ﬁ&erge td gﬁg bedr Thé @Bridbd of h&R activity available for
urre or ed r a or1re
rcio] GaHE T4 a6 RENEY) CORIRTEHOR cH i BE B3R LTyl o possble

opti m zed |n order to fit |nto a nHX|nun1durat|on of a

The éhi&gﬁ Lﬁ:ﬂ rléatﬁﬁ @Fﬁ%om%uﬂﬂ ?Eraﬂgn t1§"Erlmarlly described

rarre ers S st OSSI hin one

aboveret BeroHaTagid taggingeand léalairﬁ@aw PH@IC@FO@ He shauld Pgnderstood that the
inverltiohG} nbt lig@ea 5 a8 dbecifidapplicatis b ubatdsy in el fiskndf radio frequency

dent 3R T DRF DR EoME g ﬁiﬁé oo e G88cl ig gy (BFrD) techmology
can bedensiiléred as amreaﬁslsmrageeadﬁmlc@ubwy@pémnmndb@ mdyldsr@d -only and/or

b
rand(glg A ggfgtf)ﬁ%g O\K)ﬁll'é:ﬁ‘ rg%l)g%oéq% F@ﬁtegﬂgfc&ggg?l thé fdlégﬁg’s }iﬁgg&? subsystems.

In principler ﬂseuﬁev@elewaﬂ%rb@awp trgnsgOnlsibaRd Gpades Hugsysiem R operable in
analofgS’et@UlﬁBCMuStﬁb&ﬁbl drhls@diments ( Réd D)stetnbanmﬁ(mﬁeq&rtcp identification (RFID)
techr{oﬁo%(g/ FA bre%)r{ s% S?%g]t lf(%ggtogl(rr:lgl f)gtnteﬁﬂt Jtie{?n?%&’tl% 1?1%119%0%9 in digitally
enhamednpaﬂspgﬁ oﬁu@ubigy)gs@m'tnggmprlses a radio frequency 1dent1ﬁcat10n (RFID)

transponder, which stores biometric information about the holder of the passport such as a digital
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be short in tine in relationship to the duration in
time required for a radio frequency identification
w@ Riejo4gomuni cati on in the way descri bed abomer/mBr0e3003547
basi s of the EPCgl obal stanadard for the way of
illustration. The Reader-to-Transponder bit rate is
within a range from 26.7 kbps to 128 kbps dependi ng on
t he nodul ati on schene applied, whereas the
1mageT roﬂfnﬁlpoﬁdﬁrﬁcthglmafépfes&hthtldrﬁb@ oMet Bi I’I\ncﬂferﬂﬂ@ﬁ? prirsD dli/or a digital
640 .kb s f'S 1?
repre%elrjlgailgp of of 3p "f'r% o frequency. 1der{tﬁ‘é:até?l? glglf ]:ﬁi} éeebqe{ SI];bs%/stems provided
at paspdrt eomrcﬂ IStations at as‘mréeradf atsitate nlgahlfewcsrsemlnﬁ sfoffedbiometric information
to auﬂh@ﬁﬁ&@ﬁe'ﬂold&?%f BeShsGRAY fn ﬁ‘Arh@ulﬁreftl’fer I%Hfbefrécgjeﬁé}grdeﬁt‘?ﬁcatlon (RFID)

peri ad non-activity avail for ra
transwm@a@eﬁbgheu aaeﬁﬁmﬁ eapliem%m(y RESCE) ce HrtumEehani s 1@ HRSeYegt unauthorized
accesB 6o theatbrésingdregiohvel y as possible. The radio
frequency identification (RFID) conmunication and
operation is primarily descri bed above in view of
Moreprard trstio fregagney idendificafiéon (REIDattrapspaadpt ingrtbeqyiso provided with sensor

1og1csQéﬁél:faupecowﬁ%%eﬁﬁoﬁ SerdsBR bN¥RMEIRRent mehnéﬂn{g E&Qors such as
Speci f plication and use case in th | d

ny
temp%rﬁtuf%\&?lbgofﬁa étﬁ’ﬂ]‘?—:‘ﬂ’éX/ SPRRORY i RTTE RIS HTMSYRFEEY) STEERn eE?ﬁS}“g one or more
specifit tgws@ifghs) araidihe like eThe oaibratitgndfi fuch athwons diFFbiChhe reading access to
n i.der I t
these 0%8%19291 lg)e(%pe?%ﬁd 9%0?@2%8 qngtnﬁgc 353 gr%%é\%br g argé\zle dﬁl &Irtaﬂg ®owever, it should
to beapersidered les nﬁhac@é@@t@f‘ AL, tonhi €At mrﬂg@em@d in a radio frequency

1dentmcﬁﬁ$r§§€¢ 1) 3B §SSHALY &q@i&‘e§eh BRGNS, vﬂﬁé’ﬁjﬁml be de51gnated as a sensor

e SRS 3 BT e OV 0L O PERMEER e by such
senscaNBheogpeessatotthe datal gesém&tllbyea snbadirmdtdised ffom a sgisamnequires a period
kS35 ARSI {AGEL SRS RO 19r o o
writinghperiasist Tone pif @ng pf aqrg Sérpﬁqaﬁ%?éiwaoa@sqsié rteq skipigd b also considered

SPRE tan@RﬁfW hﬁﬁﬁng\ of Ql(i’é Qpé‘rétﬁﬂﬂ@ﬂ"ﬁﬁé rh&i@rﬂdcfub?@t ideftification (RFID)
ore 1 NT1,0

"RED)
readegglbt%)s? tem, %ﬁldﬁ)gl %%ontrﬂg E%é@ﬁ@?? bg danP h& numbe¥ r(;rPse:nsor read and/or

sensatlivgite atdenmgeproferdtily td adg ona odingid secifepeese peatinemunitation with the
radloqu‘ﬁrugﬁ ﬁ%ﬁtﬁdaﬁggrl{pﬁbmﬁ} At Qﬁrlg% Q'pghi)&‘lof non-activity. In contrast to

tation of ‘an iris scan. frequency
the abawmqnt@aﬁd Far rE))W'P‘é%tdé'tatesEﬂa§9§‘fr&%"aﬁ‘f’6v¥?rﬂ%‘?ﬁ‘ﬁ% (communication
relatddapsrR@Elers) QR fsOhsos tréfhic@NSarahetersh@ndsy dedigrantet af general as application
ltgl bletaccess to the stored bionetric information to
RGN T Cat e the hol der of the passport. In
particular, the radio frequency identification (RFID)

Acco?d’lﬁgstg%g%r furttar eRHoRASSR YT e | FHRMBNenB6S Cthe &é%tfoﬂ' of the radio
anlsmto prevent unauthori zed access to ﬁhe st ored

frequengyo gt Gﬁt‘m}\/b(lRé%Qér reader Supsy ey &Yy BeqEmPIpEdalq smitting a RF
mtenb%ldﬁ) sigad (RP @fad&itlorrmgnbE cantimops omidemtdyiftnbcesearg and/or required, for

Llsten %forb "[eaﬂpsnaﬁa&re%c{ftggr}dlrl;hé ¥k W&Jg@ﬂb(ﬂg ggg{]%ofo? 1ﬁ’srtance (continuously)

environnen sensors
emittgd rfe oynsTEiPRIvng i arymeem sashie  fraguencyy dendieasions( E}Q& transponders in the

coveﬁ@@%@a%f(tg@kﬁﬁt‘hhg Gale ije@lﬁctad@rlﬁelﬁﬂﬁ:@tléﬁ @RFIH)Q%a&fr sdBs$tem. The data
he calibratin

comyCHRITY H50885 Tio ML B DS BNy HESBREPLPRGIUID) transponders
(inclidingdath redeption frlenf theabdip febgaendylidenhtilvatien (RFIdBtteanksponders as well as

data EP(VS%%?n{aBd stﬁ?u%gsfoﬂ tlaethg q{l](ﬁbq% %Pn%i@l%nttghceatlon (rRFéD) transponders)

may be efeaireyat ajélffqremt crafhpofﬁequmyciyartds sresper erlse ayjth # diffegent protocol
and/d?%ni A8 bhgdls bf BRI froMBAtGRirdlkds! dabecdies Lgidat @tedinAAo SE MoWever, the energy



10

15

20

25

30

35

readi ng period Tread- The sane applies to the reading

access of the data generated by such a sensor. The
waoowesa)4940 the data generated by a sensor or OBIEIB20wh/003547

froma sensor requires a pasiod in tinme, which will be

designated as a sensor witing period Tw. Note that

one or nore sensor witing periods T rte and one or

nore sensor readi ng periods Tread shoul d be al so

suppl‘}QHr%'uElE B M«ff@ﬂ)g@db# §fgh£lgs aitn@ige SR tongb18 Hrfisibh o f Fasswe powered

denti fi cat RF
mod B GHrapledf Syl iaAROBRNRRUSE: on may be obt ai ned by

limting the nunber of sensor read and/or sensor wite

Thos@glaﬁéc‘f’ fiSthe ROV AT ﬁ%ré’mﬁt@ R e %@e;ﬂrof gﬂ’é{;&é&ﬁ Givehfion described on the

or per comru ation with frequenc
baSISu@femqeilp@atqomm'emtep ftrbaye?janlaequscuapplﬂ@bb@ pyéﬁhu plepfadio frequency

comrﬁ‘@ﬂca’iﬁ)hls\dbiﬂterﬂsn1rC@ﬂf1£1ﬂ§rt wirbledshetRbkviaiteiatd sidgslems. This means that

cct BE RN IS} Do rapaT kS eare) OTHE deRlel Pt ER pgoording to an

embodimentetfette pemereindestignsiadd inot genbmited de thppifoatengianed cellular
comnruﬁjoéagt%q &1@5)% rb%t tHC S04 il r;¥>91utt19nyl?tals"é %}M&ME with the env1saged 3.9

e pr esent inventiQ operatlo
Genegaion; 328, 4" fﬁeeﬁsem MeRilet ieieebenyo ﬁta(‘ﬁ@fldﬁa) Wle/éﬁeﬁw"eless Local Area
Net»V&Hb§M81WX[TWBG(Lﬂff@JWLdeCBdrﬂ) eRiukfobtigad Ry other wireless technologies.
Thou&ﬁ,\;gr rrg%get Lo Sllgggg m l;\)sﬁ é(ﬁ )\dsvcrle et E:(g)rrrllm%h%nf’i#n su%gpsttelﬂ %8gr§1tmg close to

y orre
900 N’_IHgtLQr]F Bafid pﬁth‘éa{jJHF wadig lftegngwy(légntlf'ﬂ:h’@orq:RF[D) subsystem, the wideband

noise' cm%%e[tﬁ’x%alfrérﬂ Nhe 'r&fi@lfre'qﬁelf@rldérﬁﬁic@ﬁ&? (Iﬁpﬂﬂt ﬂeﬁ‘dh‘? USbktem might cause
to energl ze one or re radi o re u

also it iemite AHTelREs Fpmupiceriom SHRSHUEP EPPTtpRE WGl saygncies of spectrum.

area of the emtting radio frequency identification

oret Her @e gc%agl?l rgzgc%&(;cﬁ%g g;r eTg%bg&%gg%Wh@?éﬂt qnve\ng% would be very

uenc
beneﬁcrnalnwpb rihlé 7 (5 I@diongemay ﬂ‘é@éﬁﬁﬂm (R tra enrewb%ystems which
woulll c8GeeRRerfull eRbitéeRed 100Wiré IR @n&ﬁﬁ@&mﬁﬁtéﬁs ¥drhting at 2.4 GHz

v Fra et adh SSEMBRS A PR B Bahre oo "

operated at a different radio frequency band,

On tlfehvgzﬁgsgcgll téx é@eﬁﬂé%§&egtnﬁfugé§£ gp&aggé:’ L’Vlt@qué ‘aésc?gtlon above those

~thi ( WIre €S8 data communi cat i
skilledeiarthelaggyill vrdeesiend thaha seherngipdly senqurient ogeftian RE a radio frequency
identlfith 868 QREID P Reatic @@bsy’s&nﬁdf%@@t Gﬁﬁﬂ&ﬁvﬁﬁeﬁna@hﬁlumcatlon subsystem is

on of
overffis & Biiiad of B st BT sRre RO aPRITT Buorh RRsigms can be taken
by thevubér vappr aiditéinal ddtapomhmnmnoepﬁtdasfred he tfm@seﬁtr instance for retrieving
addltid?l\c{?q}lfo%aggﬁ Ci Be r@an$é1%fb?}§’b§n£fon ré‘tﬁlel/é& Fom a radio frequency

Icatlon subsystemis a I icable wth other
1dent|rf'a:@p@n {Rglfp)etﬁemsp wehoas 3 gﬁtasrgttr,@y%lt igrpsdaty Rase storing such additional
inforR@fibh.Cll Aew W T EP@gISbdledontrin fadiefréqumcs idsyisication (RIHDY transponder
o ) S BRI o 09188 DRI ERIE D coe PO
whickrsbods merin identifieation ewdetof |thc/eaggcd>rprmultbe radtilt@eal information may

omﬂrlsg‘f&eﬂsttagcet ;hﬁ){)ﬁf Q{aﬁ{rﬁena{téd)ﬂﬁgm%ﬂoh ey a§&n§m Nina A h&Qrer, wholesaler,

subsyst ens, overal | solution is
manufpgipiiRG: BRE: WPt by e eﬁvr\ga@e’a S SESaHEY SOTBHSS P yEfFmission of the
1nfor§ﬁﬂ6ﬁ adadosut Vedm ltlee faelice foquencplidendfication (RFAN) (Mhspindersin a data base

W.MAX,  UVB (U tra-Wde Band),
for S‘tﬂpdé%haé’% H‘a“%’%_\[/bo‘?ﬁer wi rel ess technol ogi es.
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Though, the interference would be worst to wirel ess
comruni cati on subsystem operating close to 900 MHz UHF
whandoais94 he UHF radi o frequency identificati orc /B2ba3)y003547

subsystem the w deband nodée originating fromthe

radio frequency identification (RFID) reader subsystem

m ght cause also difficulties to wirel ess

comuni cati on subsystem operating at other frequencies

In confragpeec theu nmn\fehtieml eway tthirsic hddeNe nfomatmmdfarg the eadio frequency

1de:nt1ben (?‘l < ) rﬁB?a%?@&fér ék/{' Ié\ée‘aplp\é%ltﬂagioheaﬁcﬁﬁﬂer that perform the
data hage rtrieyad yia tm C(eprwlrﬁkﬁaﬁéqm@ub@%%%erf%ﬁ|eeﬁblw&wée area network

(WANRBERsROYE FdrUhsthideadn| Riteeft dated &utmb@gﬁvﬁ@mwnme‘eahwaoncept allows
subs stens operatin

to ot BT B CE Sl g kbt R VIS b h Uil piguirent operation
of bah mbeystmsanEspeemlgnmeplne ius¢ Lese, awberei a mobiplidaynod radio frequency

1dentf‘ﬂc ‘{br{ ng l‘ﬂ?t fan dlwdh 40F a‘?p‘f’éﬁg Juh9se t}fEklleLléi odt id?ortrﬁh‘%loﬁrrﬁay be stored in a

at a substantially concurrent
data bfpsérqt INGMBLoR MaIPe TeiFiEYRb AT At Paseci acsArdaRp pyth the read-out
inforf&@ele thesalva e ey fandireft@ld dohadpt wid ialreshiate §rapgaieaat i on
subsystenlis oper abl e. Advantages of the substantially
concurrent operation of both subsystens can be taken
Morepyert e irsentiveheoncapidaddressed theaeperammeitheatadionfreguency identification

(RF @Fﬁa‘aﬂ@rdsm ddif. HeSlusd of tHenﬁﬁq@féﬁgnJcpSer%JH sV H{égsubsystems where the
ditional infornmation in depen

celluigie gt Parv DR EAICR %Yﬁ@ahelﬁcwﬁﬁm pripgic dgﬁfue REQ pjetwork  side
1mpletnlie’ﬁmm§ dﬁdi re&}wﬂ’ﬁmaﬁtsathd adcHo fretjuidney adentificaticha(RE ID@S@nmumcatlon has

Lin |onaI n o)
to b%F%é‘l‘%%al c on fl o{r%mttr 2 (jwall blé q[L gﬁéé (Iﬂ“ d 8n$ ¥ gi f the cellular/wireless
Commm@))ntauémmmdﬁls Wittt rqugqmg@sca@obw@qh1¢\@ﬂd:py| g,djgstmg one or more

paranﬂ)étﬁfs SSAhYb IOk Whe &radidi ﬂé@le%)@%én@iﬁbﬁtldﬂ (1]:]%]13)) Fe@d@r subsystem and
serve as.an.identificati code o

adjus§ efar pe‘,naEEr&& m?tﬁ ingqin tti“B‘Fl aP ithe J t i rgﬂum 1dent1ﬁcat10n (RFID)
commiiigation evittothe iansil b enesarppdry petiadsofireinadeéadity.nf or mat i on

such as origin, manufacturer, whol esal er

manuf acturing date, use- é1date etc. Another use case

It wiliehe olvipus & thhee skilled in kg am that ashihei teehnolesyi efvapessd the inventive
concé?it”caﬁ bOpRehchRiif af BrestHRRAYeri o Sy le’iEﬁhk/&ﬁl(ﬁi@ﬂdms embodiments are

s ST LIS S8R L AR 5 N PRI G cloims

retrieve information formthe radi o frequency
identification (RPID) transponder, buffer the
retrieved information, and after that performthe data
base retrieval via the cellular/wreless comunication
interface enabling w de area network (WAN) accesses to
for instance an |Internet-based database service, the

i nventive concept allows to omt buffering and

accel erates the database retrieval due to
substantially concurrent operation of both subsystens.
Especially in the use case, where a nmultiplicity of
radi o frequency identification (RFID) transponders are
read out and the read out information may be stored in
a data base or information nay be retrieved forma
data base in accordance wth the read-out information,
t he advantages of the inventive concept are

i mredi atel y apparent. Moreover, the inventive concept
addresses the operation of the radio frequency
identification
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(RFI D) reader subsystem Because of the tine-aligned
operation of the subsystens, where the

waaloraémasd Wi rel ess comuni cati on subsystem i s RypiB2edsiop3547

prioritized due to network4side inplenentations and
requi renents, the radio frequency identification
(RFI D) communi cation has to be adjusted to fit into
the avail abl e periods of non-activity of the
cellul ar/wi rel ess communi ca€laims subsystem Thi s
fitting requi renent can be achieved by adjusting one
nore paraneters obtainable fromthe radio frequency
i déﬂthpcﬂ iferatchednlMBRIOMMyrEeaiions §mrsaysvurewﬁwmnmmgv%wsystem and a
f qadigTRRLENY id8H:FRhiieh (RFID) 88mafuntdation sehsgstbmequency
[ de%dF thﬁéltl on éRFI D) communi cation with the avail abl e
oné! E°BBYT'B%s of non-activity. It will be
obvi detsrnfiiaingt lvas eos kinbdeegetiodst o€ autivityhaf ths wireless communication
techgﬁjﬁ ynadvances, the inventive concept can be
I mpl ene ed’in a broad number of ways. The inventjon
and fleriviestangi o mase dicsiogh el pRI-aqtivity t e the) bapis of the one or more

exarrpét@ﬁn@l@@géﬂlmd)faawg, but may vary within the scope
of the gl aL s,

h
commifiCe R B 89e pﬁre\%o?el 2 3h rﬁ?’fﬁl‘?ﬂ ge?fl}‘%rf’fgs gy iffegtion  (RFID)
and eomauin@afiorespbsystymivdtrthe bne at more geRiKIDpf non- act1v1ty, and

¢ QmTH g%ﬂﬁ% AR SRRV She §'§dlg ggﬁ%g lggrﬂm'c'aﬁbrm QRFID) communication

deter nin one or nore eI‘IO CtIVIt of
Wi r ePUbsESteIBRLRECOEdaNeh W @ys@r@n?r qrs \sﬂieﬁge%ﬁ@rl?ﬂs “ofopen-activity to

peri @%ﬁ)l@f sdﬂﬁfhaﬂi@lly }/lcbﬁ(cdbl?:nf heoasinkatibns h@};}@ﬁt&)rﬂr of the wireless
nore determ peri ods o i Vit nchroni

o oUPRErEALGt SRenRam o1 elffentie dBRH el iRation  (RFID)

( RFI @ymopwnivatidr sutispsiemubsystem wi th t he one or nore

periods of non-activity; and triggering the operation

of the radio frequency i dentification (RFID)

c OMRTAH astardine suplela d eFAMRTISIE or dance with the one or

nor eobl@minvgesn ppératicitl efatenathatiteldss Yotnmuniaiibs subsystem, wherein the

subst aeg}gtilc)aAaJl %tar O n&%f)ﬂ? tat°18££'£“éﬂ' 181@ lr)ﬁ? CPQI? %%té narp Betive operation

t he ess “comrunt cat’i on subs
freqstetecynd denti ficati on (RFID) commrunication

Subs Y&t Rfnir ol¥erhRste ﬁ@dlsd(bff&tntlﬁ’y 61 the Witoless @BRIMmidd8on subsystem

obt ai ni n op ratlonal ate of the wireless
c:om“rﬂh‘ii‘°t,pgf‘$l GQE %ﬁ&%. n the operational state

conprl ses at Ieast an |d| e operation state and an

t¥1§d %9(?&31&1??@ cl rﬁbewhﬁ@fh tﬂ@ feiHsH k&gnﬁlﬂﬁzaﬂfm g@cfs?stem is operative

W reless conmmuni catil on
subély,esldéqmematmﬁéaﬁ@esﬁ@en@ho@ BeMPPERRt i onal st at e.

- obtaining timing information relating to paging operations and timing information
relating to signal measurements from the wireless communication subsystem; and
- determining periods of activity including period lengths on the basis of the obtained

timing information.

Method according to claim 2, wherein the wireless communication subsystem is operative

in the active operation state; said method comprising:

in case of a TDMA-based wireless communication subsystem:

- obtaining timing information about slot timing in accordance with time slots currently
allocated to uplink and/or downlink communications and measurement operations;

and in case of a CDMA-based wireless communication subsystem:
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3. Method according to claim?2, wherein the wreless
comruni cati on subsystemis operative in the idle

woperaiuen state; said nmethod conprising: obtarau/mB005/003547

timng information relatingd8to pagi ng operations and
timng information relating to signal neasurenents
fromthe wireless conmmuni cati on subsystem and
determi ning periods of activity including period

| engbb@indiy tiRfnasfosmafiort BBo@NieRiods dftdchivitg in accordance with a non-
ording to claim?2, wherein

i nfor ma{tl on. 4. MNet htod ac
t he G HEUREECUBMHITALE "8Rsubsystem i s operative in
the active operation state; said nethod conprising: in

Caemdlh Redi RASRHN Y. NPhRSR GRITHERLRMRHORNA By stem is the

taining timng I nformation slot timng |¢
acddMdehesedwifgless Cammynitadiop spbsyptemy said msthadsepnipsising:
upl i FKagilidhble AN tdalired NFedDéstiak i O fitnea BIbt NASaticdNEI uplink and/or
oper gt | OQ@% and 1 n.6ase o«%l & :r1 ] br‘;’ges’erd %Vri rerl ﬁsg, ted_time slots within
cormtRATBARE EHPIYBEFHYE B QMG PTnTHg e RE T LN
about fipere stolstupé. activity in accordance with a
nonconti nuous comruni cati on node. 5. Method accordi ng
to claim4, wherein said wireless co ni cation . .
suMsthed ercrding &0 FHNM. Aaddiran rsaideyreesmraRimutiGaiqn subsystem is a
s U\lg’f)[ﬁ‘td&ﬁbas_sak\grelﬁgﬁ berdmuaatios sutgystérh; ixphietidl@mprising:
an r Lred:, requesti L i on.. )
gt 1 theranentyf ExuarFrEet iefine Shptisfhd B @EaiRicabn mode; and
one obtairingtionieg Infermasiontabaet teAneméssigintgaps aad theambengths in accordance

StI UGlif tRe cOmpleledathnaCEflifiBatich bdd. m 4, wherein
said wrel ess communi cati on subsystemis a WCDWVA- based

wi rel ess comruni cati on subsystem said nethod

C Ovipthiod | avgordig applldical] evherdid cridr edrelese domnegquesiohngibsystem is a
C Ol 8386 ageﬁ rel&l lﬁﬁéa'tlgﬂ sﬂ&??tem?ggd%ﬁ%f%ﬁgprising:

t|n1qg I'nf'ormatt on about transm ssion’gaps an nei r

| engifhapnlisable conddanteauirgd: reqursting discestamigus itggpgmission (DTX) mode;
conmypg cation node. 7. Method according to claimd4,
wherejn.said wireless co nj catj.on subsystemis. a .

e BB B JEHnE AR P RRHLIE AP BB B IR B PO in reverse
nmet htidk endfsrmardiink.i f appl i cabl e and/ or required:

requesting discontinuous transm ssion (DTX) node; and

- obtaining timng infaormation about the discontinuous

t rdather eseasdingbTRYang of dheapreesdingraimesaid magad qommpeising:

8.. g/ﬁﬁégéﬁin GRObPErAGort Bf HRNANIe fdqubhs idﬁ@tﬁiﬁk!ilitiﬁg (RFHD)T?ommunication
sai t hod conprising: .- triggeri t he eration o :

t he F%geﬂ g)q%%% HF% gﬂm §if rﬁ?—iugn(ﬂ?ﬁﬁrbsg and/or ramp-down duration

c onm(fvin raff themadio frequency identification (RFID) communication subsystem.

Method according to anyone of the preceding claims, said method comprising:

- obtaining one or more communication and/ or application related parameters of the
radio frequency identification (RFID) communication subsystem; and

- determining a communication period required for an operation of the radio frequency
identification (RFID) communication subsystem in accordance with the obtained
communication related parameters and/or application related parameters; and

- adjusting one or more communication related parameters and/or application related
parameters of the radio frequency identification (RFID) communication subsystem to
adapt the communication period required for the operation of the radio frequency
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subsystemin accordance with a ranp-up duration (D)
and/ or ranp-down duration (An) of the radio frequency

wo genoéipLat i on (RFI D) commmuni cati on subsyst enrCBIB2005/003547

10.

11.

12.

Met hod accordi ng to anyone4®f the preceding clains,

said nmethod conprising: obtaining one or nore

comruni cation and/ or application related paraneters

of the radio frequency identification (RFID)

conmidencifitdtion (RFIBYsdremniaatibroeibeystdm itd1theane or more derived periods of
conmfjlnl %%\; period required for an operation of the

radi O requ ncy identification (RFID) conmrunication
subsystemin accordance with the obtained

C QeIABH %@édr@ﬁ‘lg tELRIRd, M@ﬁ:‘i’f?f}ﬁro‘érrﬁﬁ‘lﬂ{l@cftloﬂﬁ@iate@%a'ré?ﬂeters of the radio

re ated ters; ust.ing on
hierobraegp S BRSSP et B pises e or more of th
r et’oab\@dagnﬂra&ﬂatxensclwdmg he radi o frequency
[ demé|C£h%§géng[hgc}§lrilog))@comm cation subsystemto adapt
th

e conmuni ca required for the operation o

of
t he pm@lmr@c{u@wm@m deubiersidehand rEmbfudeotividl keyiag, Bngle sideband
subsys ﬂfﬁd’é@hifhl&: e afd piERE Ccvdpal MAFIIREE MtkePing,

non- ac C claim?9, vvher ein
t He %T'fﬁ{? %E’lnled'ﬁte‘fvé‘ g]?‘éo"a}ca‘faé?rélsgpéolof the radio
f r-eqaeefiatyva céamenceitoad incanvy] R &)a dadaninspinbak; i on
subsxg&e ‘l;m{ﬂllge\g, one or nore of the follow ng

s I nc in

par anet a carrier sensing period (TLSB);
- -a AsAdGieafedvencype i ncl udi ng doubl e si deband

anpl htswd@o&hl;fatradfa&'ﬂ(@, si ngl e sideband anplitude

shi ftéﬁeé“ ng ﬁ}? reversal anplitude shift

keyi Ag)" & rpgfléFé' thme interval (T ) of a data-0
sybelRF envalapelfali tiwe (Tof erence tine interval (x) of a

dataas@ttlﬁ%’g“f‘ﬁ% Ty. @ RF pulse width (PW a carrier
frequency; stot-count parameter (Q . _a RF envel ope

riseatimeg ZrT)r froma raqgto éﬁ\gngweldplgpfg caflpﬂE(R@-HP comrrgmd transmission to
set t kadig frequigRicy Tc&)qtlﬁcat&)nt(RmEDI tFanspbidemréspdhse; f r equency

| dent | f I C?lt' Zé] ?rorrg adlo re@ge%?g%§ ifi ?aﬂ? gg Frtagsgoggér(%esponse to radio

fr eqﬁenc enti f1¢a
- a fiereency entifioatiqrel®FdD) c@qmen@yammmwm. cation

(RFI D) GhE s %H&%nﬁﬁgq ROW&ie ttrﬂ’e ph Gnfssigg L{ﬁﬁi‘éyfrequency identification
|dent|f|cat|on 5\%” m;a transm ssion; a tine

(T3) (REPD ég"é‘ﬁ?‘? rﬁs 56 e upon nissing radio

f requeminimugeninid i(THt bétwveen successive radio frequency identification (RFID)

command transmissions.

Method according to claim 9, wherein the application related parameters of the radio
frequency identification (RFID) communication subsystem comprises one or more of the
following parameters including;:

- a maximum number of sensor accesses;

- asensor reading time (Treaq); and

- asensor writing time (Tyyite)-

Method according to anyone of the preceding claims, said method compriéing:
- determining a frequency band currently used by the wireless communication

subsystem; and
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(RFID transponder response; and a mninumtime (T4)
bet ween successive radio frequency identification

wq Riet/jo4gonmmand transm ssions. 11. Met hod accardi/mgotsmo3s47

13.

14.

15.

16.

17.

18.

claim9, wherein the appliéation rel ated paraneters of
the radio frequency identification (RFID)

communi cati on subsystem conpri ses one or nore of the
foll owi ng paraneters including: - a maxi mum nunber of

SensHy ca36 ERSHESiendy BASEN the evdkildlg chinfRin(chtiBAdNbsysta is such close to

|t ti . t hod di . .
o "t haeppiiea ] derdvare siffe FRapRES NnpRkelin SR communication
det esubispiterg thatfinterferency/hdyard be expestedt y used by the
w_r etegﬁgs)}&%% Q't}:@ﬁub&r}/ SHRNREEEr R Wi R3S chfunication subsystem

freq 0 he "w rel ess conmuni cat1 on subsystem
i s stchirequssey bandawhere dferesnasdiiye neble bsyexprged: 8o
f reqeibtivigi e@tuikhc abimanunidtibhy «peramioni oAt thenwireless communication

bsyst t hat, .4 nt erf J b inicati
ool Bh Ll AR BBH s lmcaion b,

W rel ess conmuni cati on subsystemto a frequency band

WhREBod nﬁc%chﬁﬁéeQGeleﬁW €] 1NO{hdrBinb eheC FR{ELRY: b handover enables an
enabl i ng concurrent communi cations operation o

. t he )
WiPErAEER f hEIMICESEi M UHEAIOPTHPEXTEF™ Rk 2R% ?roﬁequency band using a
f rsaafe @acrgcoldent i fication (RFI D) communi cation
subsystem 13. Method according to claim1l1l, wherein
the frequency band handover enabl es an operation of _

t Rdethpd edcserding reruidiontlil onvheriis yibe effsdguenen derdrhandover comprises a
f rReideNN4nBeNg. using a same protocol . .14. Method

according to claim 11, wherein the frequency band

handover conprises a protocol handover. 15. Mt hod

addethdd agedrding iy emene fof theeprered mgdilaiopscdadd methodabthprising:

nmet h I St NG ndi O [.N ' : :

he Ry b ok oend PHRGr 8 B 40 Rl ffeehey RWhiRhton (RFID)
comeeinewniceHor sisygempgndand det er ni ni ng an

I nt eaétgfrﬁag%ha{rﬁy@rgerencg rvepse the interference |evel
IS below a t

reshold: engblin oncurre ) .
comithi 5Fi s B‘ﬁeékeé?r}%nq%‘felt %ecl?/ﬁl?‘%l é‘sg}"&qﬁm‘}ﬂhi enapling, concurrent
subsyshenmaatonsheparatibroof tequenleys tolemunicatarn isopsystem and the radio

( RFI m’%&& ) 'nﬁi%ét% @%?%%é%ﬁ%ni%gﬁommlﬁpcor di ng

to anyone the prec alns, wherelin the radio
frequency
Method according to anyone of the preceding claims, wherein the radio frequency

identification (RFID) communication subsystem is operable at an ultra high frequency
band, in particular at a frequency range from 860 MHz to 960 MHz.

Method according to anyone of the preceding claims, wherein the wireless
communication subsystem is operable with at least one out of a group including a TDMA
cellular wireless communication subsystem and a CDMA cellular communication

subsystem.

Method according to claim 16, wherein the wireless communication subsystem is
operable with at least one out of a group including a GSM cellular communication
subsystem, a GSM/GPRS cellular communication subsystem, a GSM/EDGE cellular
communication subsystem, a WCDMA cellular communication subsystem, and a

¢dma2000 cellular communication subsystem.
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identification (RFID) conmunication subsystemis
operable at an ultra high frequency band, in

weanroveubar at a frequency range from 860 MHz ROI/882005/003547

19.

20.

21.

MHz. 17. Method accordi ng b anyone of the preceding
clainms, wherein the wirel ess conmuni cati on subsystem
is operable with at | east one out of a group including
a TDVA cellul ar wirel ess conmuni cati on subsystem and a
CDMA cel I ul ar conmuni cati on subsystem 18. Met hod

C@ﬁmﬁl;ltgalpro(%am roduqecr%\pébg{sgn&eprqgfam co%ﬁ sgf:tlcl)ns stf)red on a machine-
outadableamgdionp farrmatyngrapt éhmmr@tmnsmfaaﬂyommﬁﬁieddmmnl to 13, when

SUbRY gxtog[:ﬁm %rw Pka &?5'%&55&%’5@&1”&1&@& @terminal device, a network
subsyst cel l'ul ar . communi cati on

sulsyirst arorta b‘\?\éE}ngEPI%P%F“?&rWﬁHWPEa‘F‘?V&? SfiBsYLFIgTH communication
anghabled dgraddl0 cel | ul ar communi cati on subsystem 19.

Comput er program product conprising program code

sections stored on a machi nereadabl e nmedi um for )

c dohpdulingoumodile @prengad otes ceheduling e communicaipas n@ver a wireless

t %o%%nuﬂi@zﬁfbnsﬁlbgyd@érﬁ%arﬁ Rldagd ﬂ%&uén% lidéht@ieadon (RFID) communication
progessor-based devi

BBIer WO ESRE SeBr AEIOGIE 5 RSEIS BB BHF B communication
deubsteno Emdithﬁ/l radib €equatmidentifiadticonRéMDD bedmueicatiorabubsystem;
ZQVhQ&HeﬁlHl §cﬂ9dlﬂ% uh)%d@l%rﬂneg'?aqlg%g %gp@%ﬂd&g gag or more periods of
amﬁtl&lty aﬂ ﬂ@f— rirelps® ARRMUGALoN Pekpystem {pdgnjving one or more periods. of

C qmﬂtu?smay bR PheSBIREITHIR B MR §te defepth thed A cbfns@tmty,

d‘g‘%ﬁf %ﬁﬁe@ﬁlggrrﬁw UEC }IS:] S Wb{&)gllyz%ﬁd\gﬁle qfi;rug)g%: I%B Ignore periods of non-

(EEhE&mednunlcatlon subsystem wherein the scheduling
MO Ged %l?arl ﬁfg&ﬁgatéd)ﬁy L RhdHuT rmg%&ﬂ?e f&rtrlgg{)reanﬂ?ﬂdé?@ﬁ of the radio

ofa (Y wreless co ni cati on
arfersqylemwndﬁ@nféﬂ@@oeI(Rﬁ{%?)ewﬁ@wrae%w@fsumm%m @qcpyiaaﬁe with the one or

t h’ﬁor*éac%rﬁle@fpehb@s Wﬁorﬂﬁctiﬁ?ﬁ&&o dahtse Khm&tﬁﬂyloadmrfﬁnt communications
n the scne

a)cﬁtplé:\[;/ﬁlt% Io{“@e wr?lﬁss( W@%H%C%P“r%g%‘/r%g} iclrbd d{She 6?d10 frequency identification
ndR&ED) vorhpunmadorasubsysygrer signal is generated by the

schedul ing nodule to trigger an operation of the radio
frequency identification (RFID nlcatlon
suMeguleareringclodiaane® Wierin mofeledeprggd for obtaining
pedri Qﬁtﬁatﬂfnaﬂﬁtﬁte&ﬁﬂth&/ Mﬁt}élds@c@ﬂﬁhh&aﬁubsﬁk&yitem Which is operable with at

C n rrent co t he w rel ess
R0 A Sk BRREND AR A 18 ASR ek linlard 00 00
i d\elmrcmu thas¢hedulimeRnpylule dneanfigoeedi to detsub ingsnepr nporg periods of activity

Wh@wﬁ‘éfé‘% SRMuhRafdrRdubsom WEERhdedcB & BehdEtional state.
nodul e is arranged for obtaining an operational state

of the wireless communi cati on subsystem which is

22. opefodbleeasdotdingtto claim 21, wherein the wireless communication subsystem is

operative in the idle operation state,

wherein the scheduling module is arranged for obtaining timing information relating to
paging operations and timing information relating to signal measurements from the
wireless communication subsystem,

wherein the scheduling module is configured to determine periods of activity including
period lengths on the basis of the obtained timing information.
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| east an idle operation state and an active operation
state, wherein the scheduling nodule is configured to

walsensise one or nore periods of activity of BREBIB2005/003547

23.

24.

25.

26.

Wi rel ess comruni cati on subsystemin dependence of the
operational state. 22. Mdul e according to claim 21,
wherein the wireless communi cati on subsystemis
operative in the idle operation state, wherein the

sauiegult i fgo lte ¢l§mﬁrllal’\\gﬁcdeiﬁtofhe0btﬁl@ld§s N@nirhthiBion subsystem is
|nformat|o rel.ati sga)tlng operations and timng
atich 47

i nOfPSF%ﬁ"?J C A& %% ?‘?1 mnal measurenents fromthe
Wi wiedreis sincaasenefi iac BDMoh-besdds ytlesy cathmueicatierheubsystem, the scheduling

S GRS is%aﬁggd"f(ﬁ éﬂbﬁuﬁlggftlhﬂ dé ?rgbttn@atgﬁta%{)m 16t tﬂﬁfn‘gqgﬁccordance with

of act|V|t rnc %rlo I engt hs on the basi
t HBN% bt atSné&rr@m#ﬁ n@“qq% 8r @t PBliNk 3and K%dtﬂoan&e&oﬁamﬁgmwatlons and

t anédsalefeRfloperesrg) N the wirel ess comuni cation

S5 B BRI e 5B, B BRELAL), SIRSLENS e scheauing
suhedudt em arrdnged cloe debithingigntiching infrantiem gdguf geriods of activity in
obkadrahne Withh RSh-LOARUERE LAAmMARRYGorSnBle.t i M NG i N
accordance wth tinme slots currently allocated to
upl i nk and/ or downl i nk comuni cati ons and neasurenent
OrMbdlﬂilb cordiiet@ianyome ofithe aflaims ClMRe (235 ewhettinethessigger signal is

gatﬁn g?&g #%%ﬁ&%heﬂarﬁﬁs 381121? haé] gn&y&d%lnﬁ:l-hgwn duration (Ay;) of

peth¢ cedlso Gequeoey \AenyﬁcatloadBE m@nwnpﬁm subsystem.
non- contl nuous conmuni cati on node. 24. Modul e

20000k e RS oS! ob 1 ShBie i Po2b o R hise e Ehating modue i
r mﬂgw ﬂlrrobtalmng (obk por andé commanjratdavwelated paiaowrterOagd/or application

Ofrefan:% J ?z?'hé)terfs o?%eﬁ?fé) r#ré:@gﬁdyf ih%ﬁfﬁcgﬁoﬂ §ﬂ&l@3 commumcatlon subsystem

comuni-cat 1 on subsys e accC
arfpdriistesmining a@pmmmmz@ov werad regyed fay antppe ‘ﬁéd’lﬁ therrgdio frequency

quéﬂtﬂic'aﬁox@rG@l@?dccﬁrﬁhuﬁi@bﬁ’élﬂlsﬁhBS)@fb@n Giin H@é’di‘dance w1th the obtained
conmmuni cat.l on l{a ers .and/ or cat

 GORR e e B PG e AT O FBUULIT AR paraeler
| delndreihi that schadylREl Blodokenisucinfigtiredntos adsyts bramoamdore communication

d C er f
ISEBLR Dyl TR CBIEA.0 LA, MRS, O B o fouenc

c orpriHicaten dﬁFilabsoygtr@mltthacwsmetom 3wt tthe Gommuniéation period

Ohteqrmreadfcﬁqm b@fbh Off the taaﬁ@dreqampraa@ftmoaﬁm QRFID) communication
at ed in the schedul i ng

ebhrSin Rk Pré o mgRE AR Refogl T
comuni cation rel ated paraneters and/ or appl i cation

re\Blifs RR5ATRL & §Ia% 19)6vKaéh At cBRiAMdation related parameters of the
dent Ification (REID conmuni cati on subsystemto adapt

th'é ’é’oﬁﬁ?ﬁ&ﬁf‘@’atdie%ﬁ??étof‘dBFPBth?rP’é‘&“‘ICB‘r‘OYt SYTEP £LOMPHISeY one or more
t hﬁth@ﬂjll@v\fmgegaramegers idehidirigt cat i on ( RFI D)

comyn 1%%5‘ sensmg period (TyLsg);
- a modulation type including double sideband amplitude shift keying, single sideband
amplitude shift keying, and phase reversal amplitude shift keying;
- areference time interval (T,) of a data-0 symbol;
- arelative reference time interval (x) of a data-1 symbol;
- aRF pulse width (PW);
- acarrier frequency;

- aslot-count parameter (Q);
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subsystemto the one or nore derived periods of
non-activity. 26. Mdule according to claim 25,

wowm®ereemI4 he conmuni cati on rel ated paranet er s BET/IB2605/003547

27.

28.

29.

radi o frequency identificatdon (RFID) conmunication
subsystem conpri ses one or nore of the foll ow ng
paraneters including: - a carrier sensing period
(TLSB) ; - a nodul ation type including double sideband

agp:c%wct%vélapéhs&awer(wg single ISI debland 3an Iht]yde

shi reversal anplitude shift

keyi Hig: @P%?agﬂ%'g‘ ?f interval (T n ) of a data-0
synbakettlmgrtehafTy,e reference time interval (x) of a

dat aaét r?sl’é’ Iﬂagl fer Pad%:fl@%él%y%mtmcﬁ? W (R@Iﬁf‘%hﬁ{and transmission to

frequ ot - count "par anet ( envel ope
ri seradiqyequenyy idgntificationdREHY tfaé!SPO eﬁg:Spanf, - a
set t hitinge ¢T,robnl fabio freduef®y (dEhifi¢atiom(REUD Pirhispgbidsraysponse to radio

|den|f|catl SS|ontorad|o
f r eqUIEREPY b‘%ﬁf f??tboé%(%ﬂg*ﬁﬂrﬁ?mfﬁ%\nﬁs onder response;
- -a hitime ((TQ)) refpresemtiregg  owdit dignee npyn |ndesnng fradigt fireswency identification

(RFI@F 8 @FreE onsg to radio frequency
identificatl command transni

(T3) ar@w@%mtm%ﬁg Choubstvey HCEPBIF US| ﬁ?i@wa@f ddentification (RFID)
f r equ@hgynd dendnmiksiead. i on (RFI D) transponder response;

and - a mninmumtine (T4) between successive radio

frequency identification (RFID) command transm ssions.

2 Modid wkeordingotodélaign 26, wherkin s, appheatioinnreldied parameters of the radio
ﬁpéciu&?éy' 195‘nt'if?daﬁ%ﬁ QRPﬁﬁ)aJB%{rﬁurﬁcé%fontﬁgsfs% GorhpASHIQIME Yor more of the

frrcation (R % comuni cati on subsystem
?W%@a&ﬁ%e"%rr“ "&f the foll owi ng paraneters
[ ncl dehax@hud nimbeioiisendoiecessés; sensor accesses; a

sensor t Tne and a sensor witing
time® ﬁnsgg%aﬁg@drﬁ%g% gg%ordl ng to anyone of the
cl-ai me@@rwoxtlzstmm@mh the scheduling nodule is

arranged for determining a frequency band currently

el NS 555U 9 5 HBYBLER oS El R o

C aitmped frideterminisy s tfesquency band currently used by the wireless communication

subsystem, wherein in case the frequency band of the wireless communication subsystem
is such close to a frequency band used by the radio frequency identification (RFID)
communication subsystem that interference have to be expected, the scheduling module is
configured to request for a frequency band handover of the wireless communication
subsystem to a frequency band where interference have not to be expected, wherein the
frequency band handover enables concurrent communications operation of the wireless
communication subsystem and the radio frequency identification (RFID) communication

subsystem.

Module according to anyone of the claims 20 to 28, wherein the scheduling module is
configured to lower a RF signal power level of the radio frequency identification (RFID)
communication subsystem and determine an interference level such that in case the
interference level is below a threshold: concurrent communications operation of the
wireless communication subsystem and the radio frequency identification (RFID)

communication subsystem is enabled.
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30.

31.

32.

33.

34.

35.

is such close to a frequency band used by the radio
frequency identification (RFID) communication

weuhsyauem t hat i nterference have to be expectBor/TH20@/003547

scheduling nodule is configured to request for a

frequency band handover of the wirel ess comruni cation
subsystemto a frequency band where interference have

not to be expected, wherein the frequency band

h grég.ﬁ}fer deﬂlab leﬁa“ol&Pﬂﬁ%ﬁé%ﬁ‘ledC&im{]hﬂé%drﬁQﬁ/eP ?ﬁﬁl%xe@mommunlcatlon
0 e wireless, .c nnunlca subs and e ra

f suBYEREy e fdie Teabonse % ﬁtl%ﬁﬁﬁ Ficammicatton Subsystem of the

S udraisdledaviced whvbdn ltke agminallidegict coatpyveea aihéduding module operable

cl a#hm%hez%‘eqesgst:o WH\%B% F_.oﬁ Qﬁb%&gﬁ{j l‘élnh n?’e\r}pﬁ%% efrcs,jqﬁency identification

con ower
r dEFU))‘qoelquéméquﬁelhﬁ)rsfq%atl on (RFI D) conmuni cati on

SUhRYSh et aRHeABHhE! Mbdele 38 drfiitnFécf %ﬁﬂét@nﬁﬁvr@ ofi!/&R more periods of
that in ﬁahse the rnterference level is

¢ RPRSROPETROBHEGFY EHMEBIRALRT SUEYORE eI SO Of Rgre periods of
vmrfoalaea&ty:onfrrhﬂbasatdfme sehs yisire detanine é peniadsi of activity;

Coat | .
LRERSh: LR a4 B BRI 88 bR oy o of o
s@h@tﬂlw,eﬁ comruni cati ons over a W reless conmuni cati on
S Lébtﬁggér@"%rﬁm‘i’s @en@ﬁﬁéd)b}f ﬂl@%Ul@dﬂi@Mng ﬂ'ﬁﬂhleftbctﬂgg@rﬂm(o?aaﬁbn of the radio
ca

ﬁ"'““ the te
geﬂgFrﬁlytlﬂ gpﬁ?%@@\ﬁoggn%%lppssggsygte& We%c&f)ﬁdﬁnce with the one or
noolere eledped abﬂledsvwﬁ fron-dvgivity te lepalde subﬁmwlabzatcomurrent communications

%&? Fibfi OF ﬂ{é%fra@ssrc%%lﬂ%ﬁl&ﬁ%ﬂ%ﬂﬁm{e%ﬁd thi ¢atid %%uency identification

conmmuni cati on subsystem ereln the schedul i ng
mﬁB-E ) GAMRHRISHIRISUPEYSIRE er mi ni ng one or nore peri ods
of activity of the wirel ess communication subsystem

eriving one f.n
evb%"s??%‘?“% A2 Cgaﬁlg or wm)erreéngg é&rﬁd Hg erdU)cl)ed ? theduling module
a@cwm,tomeﬂﬁtw A2 schedul i ng nodul e | S
synchroni zed with the one or nore peri ods of
nonactivity; and a trl% er signal enerated.b
r

t he L
s dPredss Iaﬁ@rﬁ’(‘j’&u f clam gfe el 3|5er S'9h F\H@)(qsa(ﬁog]mumcatlon
f rs@ﬂ%@fé@ﬂ/ ahdl ey iddice ﬁ%q@Eﬁhc{/ Rﬂ%nﬁ}icm}m‘rﬁ{ﬂ [Datcoainunication subsystem are
;:ortf)séga% 8Vrl hg%%:%égr{lﬁg anc V\A t@hﬁc%%a& ﬁ& %pfrﬁ&b?{&% is adapted to

enabl e su
cmp@mtimgrftequcrmmmfcﬂaﬁ $Ltbﬁl§tf€§p‘6r ation of the w reI ess
conmuni cati on subsystem and the radio frequency

|dent|f|ca on (RFID nic stem
DdYsVaee %&986{3‘&\3 Wgantygn%})gtl%% 3{,\&9 g% n §'&fhfé’&§F %%nal is generated
mghoh igralizat Rmhfectd | annegpplicalioheexacdalrle |ang1etct¢vmlea1|nd®r 2pon reception of

tOanl Put?’s%%napgé{éﬁ?teﬁﬁg&dc{ L&grl gutc l'aim 30 or claim 31,

where comuni cat1on subsystem and the
radi o frequency identification (RFID) comrunication

subsy&d 888oRdiflg to anyone of the claims 30 to 33, wherein the terminal device is a
cellular terminal device capable for multi frequency band and/or multi system cellular

communications.

Device according to claim 34, wherein the wireless communication subsystem is operable
with at least one out of a group including a TDMA cellular wireless communication

subsystem and a CDMA cellular communication subsystem.
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operable with a conmmon antenna, which radio frequency
characteristic is adapted to operating frequenci es of

w0 be7selasy st ens. 33. Device accordi ng to anyonsCcDiB20¢5003547

36.

37.

38.

39.

40.

41.

claims 30 to 32, wherein tli& trigger signal is

gener ated upon signalization froman application
execut abl e at the device and/or upon reception of an

i nput signal originating froma user input. 34. Device

aquRfi¢H d&lor"dﬁh Qi 35, V\tﬂéﬁéllﬁi H@lvﬁiﬁelaﬁ cb&n&ﬁncdﬂ@arsﬁb@stem is operable

the ter de eis a. c ar

SR, R O A ) B IPH B o,
c €6SMIGPRS axtiular cammmipatlens sulﬁservueme ag@8M/BDAE edluddrajommunication
3%ubg§43fee iy t\h/%me'c%‘ﬂaacommuwahem §&B§§¥téﬁle”hﬁ SUMTS cellular

oper ‘Wi th at | east one out of group |nCU|‘gl)
TDIQN%"F%MO&rSUWYP@%% eeﬁ%%ﬁ@&teﬂlaﬁf §‘BFB§9’§E°@H?% System.
CDMA cel I ul ar contuni cati on subsysten136 Devi ce

a a i m35 erein [
gl%mcﬁ: %cgi) (%g Su%rggcl)ge% gtr?n Wx:gsclalmgr aE\‘f) 3\@ ?ﬁ%si'r? t}}e WII‘%]CSS communication
ousubsgystesn g$ Gu pitetash u@im@rkall‘@face equwamm,cwhmm dlagt mrf—less network

Sq%yﬁéeembs?stgﬁ% @E@b&e\kf{th‘ 2@ [eaGOSHEUAIt CFtd @Bup including IEEE 802.xx
supsystem a ar conmu

s%?%%serﬂet‘aorwnc}‘é}‘?%ﬂoﬁr t%ﬁﬁ@ﬁvcgé usﬁﬁmﬁu b¥{Fgledsy, communication
aneddb o g§ eardul Afa- WodaBardowireless metbsksoatmurdcadioa technology.
cdma2000 cel | ul ar conmuni cati on subsystem 37. Device
according to anyone of the clains 30 to 36, wherein

t Heysteim ehabdingcss ¢d gPMBTINIALERSs O¥en 4 seliulol eenpwgication subsystem

Nehof KadiBt ﬁéc?tﬁ:%@y SHaRRhEM (Mﬁﬁ)‘?b&nhﬁﬁld&hbﬁ'sﬁﬁﬁlstem wherein the
network inter

ace u St em per t
orf¥SER CBFPHSGr Gupche cHeh e @J“ieeé B pulhthe fslufif SSommunication
nesubsstenc o iradid lfmqmtr&:y hﬂamhﬁggt;onEIRﬂFé]Db)ommrn\wnrcetl@sslbsystem
CQWIQ%&' ﬁ%‘é' &ﬂe&tﬁﬁ-{%nlqllo S L& rfgr %%}/ o\% r ll%él% periods of
tvvor conmmuni Ca C]h enabl i ng
scqf‘;éldl!ﬂ’ of th@ﬁﬂuﬁarc%ﬁm@n@cams srs%m \Angdrd eé’dl‘ﬁﬂmi‘fb af fgwe periods of

S Lmy&hen% 8h ‘ﬂh@bz{sﬁdif?hef ds&\%hueﬁ&y de@dgfitrietli lp@abdm z(cRFﬂt)E?)
comunli C 1 O SYS er emcCco r
o SRR s R oy i P ficpirep et I FhEBFRRGHE Feriods of non-

cczmmmycmtll on subsystem and the radi o frequency

:@?g%ﬂ éégr[tldl o di3E: dA@e b IR £ %cﬁﬂéb%g%éﬂ anV§RIRIR of the radio

1 S arrange for determning one
orfrqﬁgp@cyb@ppt@fgr@tlgp (gE{I?)\/qqnanlcth@ sHBsy sty pn accordance with the one or
CORpResRbd @Bn&&&&ﬁ’ﬁdrﬁﬁﬁtﬁﬂ? tel@hable @Gbs@aﬁﬁnaﬂf/ cBhE@rent communications
ﬁgc?rp!g%giz){lm dﬁgt VI 5 ung{]atltglgt%}llg%/?tle ebgl?%d? rea{lency identification
s dR&di) ccngmltmntltl@l slé)S};‘ymhr oni zed with the one or nore

peri ods of nonactivity; and a trigger signal is

generated by the schedul i ng ule to tri

opBsiN dFeasfingHe Glaim &3 wafaa@ @9 SFeRMIng MSH o § pghadpling module
C Qi¥BbHdi el Mims 20sy evem i n accordance with the one or

System according to claim 38 or claim 39, wherein the terminal device is a terminal

device according to claims 30 to 37.

System according to anyone of the claims 38 to 40, wherein the wireless communication
subsystem and the radio frequency identification (RFID) communication subsystem are
operable with a common antenna, which radio frequency characteristic is adapted to

operating frequencies of the subsystems.
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42.

43.

44.

nore derived periods of non-activity to enable
substantially concurrent comruni cati ons operation of

w0 b@70ai4b41l ar communi cati on subsystem and t he PEIIB2005/003547

frequency identification (Bl D) conmunication

subsystem 39. System according to claim 38, wherein

the scheduling nodule is a scheduling nodul e according

to clainms 20 to 29. 40. System according to claim 38

or claim39, wherein the terminal device is a termna

a \ézlétrce:& %égq?‘%xgllgﬂ@ohlgy gllFa? 3(():la,tlms 3.’A§8t4 4]1 40w %ﬁlgnlhe radio frequency

thdaennnﬁlcethcafsSREmbnpmnmamcohors @b@ystpmn%nﬁ leabte opereible at an ultra high

HERS Yoahd @O, i 3hitR01af BF PlqeABYHALE &bhP850 MHZ to 960 MHz.

q? nﬁargﬂopZPa% e mf% a é%nnon a%tenna whi ch

radlo frequency characteristic is adapted to operating

f regeanatasdnl tdWQlaﬁmbgystvﬂTéBeiAZtheSi;asitcerfraloeﬁ.tfydhdegtiﬁﬁation (RFID)

f .the 1. Lt di
LSS Rl e Bty ERE OBk ©
subsysten1|s at | east operable at an ultra high

Sﬁ@féﬁ?%)fc&éﬁg foUléﬁ)one' Bf B tclGmb a8 3 M, FWRGLRNEE radio frequency
e rom

acco
it o OBY RO ot Sgosstiars b gt o L agBncy band, in
( RattRuiasataonri GHEIION Bedueysteamdi s operabl e with EPC
A obal standard. 44. System according to anyone of the
clainms 38 to 43, wherein the radio frequency
identification (RFl D) conmuni cati on subsystemis
operable at an I SM frequency band, in particular at a
2.4 CGHz | SM frequency band.



