M TI GATI NG PROCESSI NG LATENCY | N RFI D EXCHANGES BACKGROUND 5[ 0001] As
radio frequency identification (RFID) technol ogy has becone nore
advanced, nore conplexity is being incorporated into conmunications
exchanges between RED readers and RFID tags. In the comrunications
protocol specified in industry standard | SO 18000-6(c), after an RFID
reader polls an RFID tag and after the reader receives a response

from the tRATIGRTRNPPROGESSING LAFTENCY INCRFIBNEXICHANGERt he
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the tag is generally processed through a digital signal processor
(DSP) in the reader before it | reted, and since the
command is generally processedqﬁﬁpggg% BEP in the reader before it
is actually transmitted, these processing | at enci es add to the
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according to an enbodi ment of the inyention. Fi 2 shows a
cor r espdME@res, pud sipssihe comamang isgrmerafis processedibrough @ B e theaeadshi ns,

accor di Rgetdit %rhcﬁgﬁyogéMedo&ekﬁﬁode@ﬁ’f‘g“lﬁﬂe%les add to the tumaroﬁﬁcghmg’thﬁhov"s
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I nvepti ?Faddition, a framesync symbol must be transmitted at the beginning of the command,
further reducing the available defined time period. In an environment with many RFID
tags, the cumulative effect of these delays can reduce overall system throughput, and may

cause some of the communications exchanges to fail because of time-out issues.
20 BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Some embodiments of the invention may be understood by referring to the
following description and accompanying drawings that are used to illustrate embodiments
of the invention. In the drawings:
25 Fig. 1 shows a block diagram of an RFID system, according to an embodiment of
the invention.
Fig. 2 shows a correspondence between latency and the transmit and receive
chains, according to an embodiment of the invention.
Fig. 3 shows a timing diagram of a wireless communications exchange between an
30 RFID reader and an RFID tag, according to an embodiment of the invention.
Fig. 4 shows a flow diagram of a method of transmitting a look-ahead command to

an RFID tag, according to an embodiment of the invention.



Fig. 4 shows a flow diagramof a nethod of transmtting a | ook-ahead
command to an RFID tag, according to an enbodi nent of the invention.
DETAI LED DESCRI PTION [0003]In the follow ng description, numerous
specific details are set forth. However, it is understood that

enbodi ments of the invention nmay be practiced w thout 5these specific
details. In other instances, well-known circuits, structures and

t echni ques have not been SDETRAIDED®ESCRIPMTIONIder not to obscure an
understanding of this description. [0004] References to "one

enbodi ment”, "an enbodi nent”, "exanple enbodi nent", "various

enbodi mmi et Cn thé fiflioGaigalebdithion, hﬁn@f&ﬁ@@ﬁeam%&nsﬁnfeséﬂ‘ferth nvention
SO descrl bed may include partijcular features, struyctures,

char act efaveverelf 1s widerstogd dhat @vbﬂ}mé@fb%hwsntwgd%sb&rnrmw?mﬂw&s t he
par tisculggl, g;%@itf‘c! l4€ils. Sthonfeh H{sﬁﬁces%elﬁﬁﬁfvﬁ%x%ﬁftss SirGured a8 hiquso e

enbodi nents 'nay have sone, or none of the features descrlbed for
ot her erhbvn:lncrtrbmho*{vﬁ)d}()@]talhntoh'@r fiofl th obdcng adewderstpndinmofzhid descapan,. t he

t er ms connect ed 0 heir .0erivatives, may be
used. | ﬁ&}sbﬁi)ul d bgdfﬁﬁagersé? W?S?n}e eSenfg%b%?hIIPsenar eexﬁl\él fel nt ended as
synony rr&mfb@dmﬁﬁtc’h‘v@hbsremﬂaainmfs:’, dtd), jpdicite chat te emibbdichiern€s)tos the

"connected" _indicates_ that two or al;etg elenents are jn direct
physi calngptien sodessribad maymelde pasticwacisatires sHustures. & GpradenstittPat es

t haty,t Wo%ve%nﬁao@in%?ﬂéc%ssﬁﬁty%@ﬁ&% ﬁle%rticﬂfa?feﬁ&?esv‘étfuhm?@%} ot her, but
they may or rmmy not be in difect physical or electrical contact.

characteristics. Further, some embodiments may have some, all, or none of the features
described for other embodiments.
[0005] In the following description and claims, the terms “coupled” and
“connected,” along with their derivatives, may be used. It should be understood that these

15  terms are not intended as synonyms for each other. Rather, in particular embodiments,
“connected” indicates that two or more e¢lements are in direct physical or electrical contact
with each other. “Coupled” indicates that two or more elements co-operate or interact
with each other, but they may or may not be in direct physical or electrical contact.
[0006] As used in the claims, unless otherwise specified the use of the ordinal

20  adjectives “first”, “second”, “third”, etc., to describe a common element, merely indicate
that different instances of like elements are being referred to, and are not intended to imply
that the elements so described must be in a given sequence, either temporally, spatially, in
ranking, or in any other manner.
[0007] Various embodiments of the invention may be implemented in one or any

25  combination of hardware, firmware, and software. The invention may also be
implemented as instructions contained in or on a machine-readable medium, which may be
read and executed by one or more processors to enable performance of the operations
described herein. A machine-readable medium may include any mechanism for storing,
transmitting, and/or recetving information in a form readable by a machine (e.g., a

30 computer). For example, a machine-readable medium may include a tangible storage
medium, such as but not limited to read only memory (ROM); random access memory
(RAM); magnetic disk storage media; optical storage media; a flash memory device, etc.

A machine-readable medium may also include a propagated signal which has been



[ 0006] As used in the clainms, unless otherw se specified the use of
the ordi nal 20adjectives "first", "second", "third", etc., to
describe a common el enent, nerely indicate that different instances
of like elenments are being referred to, and are not intended to inply
that the el enents so described nust be in a given sequence, either
tenporally, spatially, in ranking, or in any other manner.
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referred to as 10 an RFID transponder) is a device that responds to
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r espons g GOML Rirfth Y. Al ph&ARL j 231 ' tag.
"Transm Ifot Ing" a gjlggnalp "?Sr on%l;t a{%%aF%:I Dﬁ%@bﬁ%%w%bebgﬁg%{f%gh%ﬁ%%‘bg
nodul at & hemesing anasgy from therdiodeduaay sigeal reeiyndthr¢ubristnttes, ghilt ed
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20  a battery or other physically tangible power source (e.g., a power supply). Either type of

tag may use the reflected, or backscattered, modulation method to communicate with the
RFID reader.
[0010] In various embodiments of the invention, after triggering an RFID tag to
transmit a response to a poll, the RFID reader may begin transmitting a command to the
25 RFID tag before the entire response from the tag has been received, thus reducing the
chances that the command will be transmitted after a specified maximum allowable time
has expired. In some embodiments, the response from the tag will contain information on
the length of that response, and this information may be used to calculate how early to
begin transmitting the command, so that the start of the command will be received by the
30 tag after the tag completes transmitting the response, but before expiration of the
maximum allowable time. In some embodiments, the protocol of the response and the
command will conform to the protocol specified in industry standard ISO 18000-6C,
published in 2005 by the International Standards Organization.



15 wirel essly receives the aforenenti oned response. In sone

enbodi mnents an REID reader may al so transmt data and/or comrands to
the RFID tag, which nay affect the response fromthe RFID tag. A
"passive RFID tag' is an RFID tag that obtains its operating power by
harvesting energy fromthe radi o frequency signal received through
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ot erni 1Nt oo iERiRIeE O inok Ane e iarien [ Bre g ore Siehnas
commyni qas,jaeciveahaeing 1a adarraaihethdih ese THaRE8D tag 130 may be one of
(poll/res onse/comn%ﬁbbut are nat shown to_avoid obscuring the

det ai | s P&2pyTBa g tagsihat can cammaunicaiewith 815 RGP Headsn Blle sldg infemal

conpl exighiils bhe REE) REMBORRS nbf belitNotve AR RO nve AivR Ak pecRY vRELRNY
feasi bl e communi cation fronian RFID reader 110 that triggers a
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[0013] For the purposes of this document, a transmit chain will be defined as that

25  portion of the device that takes the digital data that is to be transmitted, converts the data
into the proper signals, with the proper timing, for transmission through the antenna, and
provides those signals to the antenna. Similarly, a receive chain will be defined as that
portion of the device that receives signals from the antenna, coverts those signals and the
associated timing into digital data, and provides that digital data for further handling.

30 Various types of circuitry may be used in the transmit and receive chains, such as but not
limited to shift registers, buffers, state machines, and/or digital signal processors (DSPs).

In some embodiments the transmit chain and receive chain may share certain resources



15such as but not limted to a single transmission, or the |ast of
mul tiple transm ssions fromthe reader to the tag In sone operations,
a poll may elicit a response fromnultiple RFID tags, but the
foll owi ng descriptions only apply to one of those nultiple tags. The
remai ni ng tags may be handl ed separately and/or sequentially, but
with simlar techniques. [0012] The RFID reader 110 rmay conprise a
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20  from the transmitting antenna to the receiving antenna, in most instances this time will be
considered to be comparatively negligible and therefore is not included in the latency
considerations. Similarly, signal processing latency in the RFID tag is considered to be
either negligible or not a relevant factor, and is therefore not included in the latency
considerations.

25 [0016] In general, the program instructions, state machine, or other logic that
processes the digital data and tries to execute certain functions at a certain time is on the
processor side of the transmit and receive chains, not on the antenna side. Accordingly,
for transmit and receive timing functions that are determined in the processor, the RFID
reader must adjust its timing determinations to accommodate for the latencies caused by

30  these chains.

[0017] Fig. 3 shows a timing diagram of a wireless communications exchange
between an RFID reader and an RFID tag, according to an embodiment of the invention.

Four different sets of data are shown. TAG TX shows a transmission from the RFID tag,



10digital data, and provide that digital data for further handling.
The circuitry to performthese functions is included in the receive
chain 116. Values for transmt |atency and receive | atency may be
contained within the REID reader, and nmay be determ ned through
vari ous neans, so that these paraneters will be avail able for use
when needed. These means may include, but are not Iimted to, such
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an RFID reader and an according to an enbodi nent of the
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[0018] SilA§20%r 1y, AERTERICHRbeYRoors iHustraisd ImT igs 2. dhe lratf'@ﬁy LhEorAAS T&ader ,
Whi | & {0 READER RCV consists of the receive latency in the RFID reader. Based on this, the

tag will stop transmitting at time T0, and a period of time L1 will elapse before the reader
actually perceives the end of that transmission at time T2. The value L1 may be used by
the RFID reader to determine how soon the tag will be ready to receive a transmission
from the reader. In a similar manner, the latency L2 from the READER TX to the TAG
25 RCV consists of the RFID reader’s transmit latency. Based on this, the tag will begin
receiving a transmission from the reader at time T3, which is a period of time L2 after the
reader presents that data to its transmit chain at T1. L2 may be used to determine how
soon the reader should provide data to the transmit chain in order for that data to arrive at
the tag at a certain time.
30 [0021) In certain RFID communications protocols, the RFID reader is supposed to
transmit a command to the RFID tag after receiving a response (to a previous poll) from
. the RFID tag. This command is supposed to be received by the tag within a certain time

period after the RFID tag transmits its response. Because the turnaround time in this



TAG RCV shows when that sanme transmssion is received at the RFID
tag. These transm ssions are showmn with an initial franmesync synbol
(FS), followed by a conmand field (C) that indicates which conmand is
being given to the RFID tag. Transm ssions 10 fromthe RFID reader
and/or RFID tag may al so include other fields not nentioned. Although
the terns preanble and franesync are being used here, various

enbodi menxtiangs includes botleht ammmmembs i diBtuitan @twertt@salwsstwgs t hat

t er m nol 1 use I Y, m ght
oceur i ORTIPERS B g MosRle Al BB E PR e SRV AR oVt
TAG TX asnethplidtnRhé s'itbﬂWntlk thanife faﬂﬁctﬂargﬁﬂinﬁmd% b trdnbmitieE Infaytbag

ant enna. . Conver se eDQVIEEQ?RCV shows rec i ved daga bej gf)receéved
f r om t helepgndptoadhsroniengs & f&SPORss: §0 th %feta T MO GREHYat

reader’ srh@ARLNEG iCRadiTesiiRe &XRERLRNGELA ToWhi | e READER TX shows data for
transm ssi on bei n% presented to the RFID reader's transmt chain,
S

bef or e tlAR2 eader Heweyanismany oaratieny, theiniiabpatt ettbedompasbopains a
| ndi cat g&&%ﬁ&\éﬁb%%q \‘Jllll i)éjﬁd% tfﬁﬂ){ hpcgrhlgand% ﬂqnl 191 pc%’ Iahéle%e]?%}i TdA‘G

TX 20 t gongy St s e receive aten
r eader . fBassyhcoalthiohglssontehem Hodigneantsl df tlﬁimntmmnmpmottherigmmﬂ t devicey O, and

a period of ti efore the.reader t ercei ves
e eng P FBel The AR B epl i i G B e vofhus X (REGER by
the RFI DyHae8€ st bOthe @ BmBANRIINRMaSO PRvIdeE: 1 Plle Walidr doRrh R8diWhdt the
receive a transmssion fromthe reader. In a simlar manner, the

| at ency re$ of the semmandrEADRbefore fidiag 9eprasas thesrrenpf disromenand 6o itg o RF| D
reader’ SoLEARSIML 1 l@hﬁggggenﬁﬁ]ﬁﬂ ol g‘ﬂe%?;h o#tH@frElﬂgsTy\éé L’\l% f h'aHd 2) the

receiving a trans SSi e rea

peri od ohitigl pag otmca:bme’rand M@nﬁéad@mvgi g9bnREID tag's adratum ungil aftes tlter ansmi t
chain a det erm ne ader

ot oo REDsea s FRte BRa R e LR SRR ol B e O ekt O R ERPH, €
at tihe tidgtrafed i Bigri.ain time. 30[0021]In certain RFID comunications
pr ot ocol

he RFID read sedt transmt a command to the
RFID tad S%Ser reééﬁhﬂvﬁgf%a Pﬁln the 52 fﬁfeé?}}f%% @Fﬁ)m@%ﬁvmh@
RFI D 1 ago jtd ARmAQRERALihE T3 UIRER g%e}wg 18 rdsBGRE Yidth Y tdg!hgs bRg Wi thin a
certain tine period after the RFID ta &atransmts Its response.

Because cempletedy iaegivdritpm (heweddar’s tereive dnitriige HOM@VUd@Sthbbtnh thg and
L2, it CISI‘H’Eg?E)t e?é etesql tha((\s?&&ah&]to(%§Q¥ ﬁgﬁlft atSIy4S Et%g?]feEelYé:do arml ete

t he exchange I'n I'6ca ime, an e exc
Fur ther deaxipd theahmmgesphmefmmm tagrat 3. EMRFMammus(haﬂ :anfﬁui@mmnd to

be ST AL T o dopendont on Lhe coments ol A rSapanee, oo
the ent ipfeRerftDg MRS Boribn §he transmission to its transmit chain..
[0024) After latency L2, the framesync is received at the RFID tag’s antenna at T3.
Since the tag completed transmitting its response at TO0, it is ready to receive incoming
25  signals by time T3, and the entire command (FS + C) can be properly received and
decoded. Note: although the diagram shows time T0 occurring before time T1, this may
not be a necessary requirement. In some instances, the RFID reader may present the
framesync symbol to its transmit chain at T1 before the RFID tag has completed
transmitting its response at T0, provided the framesync is not received at the RFID tag’s
30 antenna before the RFID tag completes transmitting its response (i.e., T1 may occur before
TO, but T3 may not occur before T0).
[0026] Fig. 4 shows a flow diagram of a method of transmitting a look-ahead

command to an RFID tag, according to an embodiment of the invention. For the purposes



[ 0022] However, in many operations, the initial part of the command
contains a known synbol that will be the sane for all conmmands. This
initial part is |abeled here as a franmesync, although sone

enbodi ments of the invention nmay not be limted to devices using that
| abel . The RFID reader may begin transmtting this synbol before it
determ nes 10what the rest of the command will contain, provided: 1)
t he r eaddftthid db@mient) asy pdsreibn vfthe c@sharaf trankreissionttmnd stentdrdized foeklbre it
has to present, the rest coma vvn transn t. chain

(Thi s P IR GBIy SV FERGE AL PariRe p PARESTRO SYRbBIY Sand
2) the idhcbinpdssdddytth®ferth hkdng@ap@and won't be received at the RFID
tag's antenna unti| after the RFID tag has compl eted transmttlng Its

responsel08hd i s r dalgwdingrase 494, rhichimpay b peylersd by 2 REED reades tdtBd i n
Fig. 3. {0 Ri?‘ﬁi éﬁd n%QH@aII lQFI]j%'z:ré‘r ans# { mtaf| fe 5@9&%1@&%‘3‘1’1&&)&% causes

framesync ( alnat time Ti, 'S
before t mmmmglé tagrto mespomsl walga hassmisson cemmmr@tlgl O}VI’rlé@élfW@t@nf rom

t he reader ceive chaip at wev.e t he reader
mist pr oo8e, piepBgeR. B B0 b sk BURYE Aol MRy SRR
has recefrored singld RAOD AR db@thet bgeraivhs, g ;roelsm@rt&ehé hermbhkeidsag at T2.

The RFID reader t h suffjcient nforpation to sel ect the proper
command EONBENEE FOR ther D Frader B ara iendegho t?é‘@ﬁtﬁrﬁP%%g&E‘P%s“ﬂ &' ¢

port jgpn I@fIDttQ%ort &8 BhovDio? thﬁrlylﬁdr&s{s@d‘ﬁﬁld tagfairhe REIPRZAAELRY
| atency L2 frameésync is received at the RFID tag's antenna at

T3. Si ndecaitieg ﬁl&@emmﬂ fsere dn REHD tagiat 4301 gn instangasdpphivd eultiploRFIR | s

dy t
ommand TEEAEH sz AR023 o REI Mo Rl e SBRRERN i o g1
t he di agavamlsthrfmgtwuti’eeafﬁ)omer;land thagesbef the Botvidiagrafilis didectsd toae not be a

necessar rement.. | n sone instances, the RFID reader nay present
t he frar% %LP Ofﬂbosf’ttzgstransmt chain at Ti before the RFID tag

has psorrp[beza@d trapsg m thic HltiAl (part LS SR AEXHEns ks dEChdeAnOUEtEkgtInd fehef r amesync
I's not received at the RFID tag' s 30antenna before the RFID tag

conpl et d¥CATDINIS GPIect-nl 1t i 8ot pIOpesias may exit at 40 tqeRPtheE BEfce@Pbre TO,
but T3 rRYcribed hQe.CHADrOGIA Bay £ considered incorrect for any of numerous reasons,

such as but not limited to: 1) the received preamble is corrupted due to a weak signal,
interference by signals from another RFID tag, etc., 2) the preamble contents indicate it is

20 from an RFID tag that was not expected to respond, 3) the preamble has an incorrect
format, 4)etc.
[0029] After determining that the preamble is correct and that the RFID tag’s
response should be followed by a command from the RFID reader, the RFID reader may
prepare to transmit that command. However, the timing of transmitting that command

25 should meet certain conditions. If transmitted too soon, the initial part of the command
will arrive at the antenna of the RFID tag while the RFID tag is still transmitting its
response, and the tag will therefore be unable to correct receive and decode the command.
If transmitted to late, the RFID tag will experience a time-out, and will not accept the
command. Therefore, the RFID reader may wait at 450 until it is within an acceptable

30 timing window to begin transmitting the initial part of the command at 460. This timing
window for T1 will assure that T3 is subsequent to TO (see Fig. 3), but that T3 occurs
before the RFID tag times out. If it is already too late to meet this window before

processing reaches 450, the operation may be aborted (not shown), but in some operations



[0026] Fig. 4 shows a flow diagramof a nmethod of transmtting a

| ook-ahead conmand to an RFID tag, according to an enbodi nent of the

i nvention. For the purposes of this docunent, any portion of the

command transm ssion that is standardized for all commands, and

t herefore known in advance (for exanple, a framesync synbol), may be

enconpassed by the term' conmmand . [0027]1n flow di agram 400, which

may be pdris d‘ronbidvewelahvfﬂiﬁa@ ocsadence. hxembbdingntstie WakdhDhe baﬂéloff:bol s an

RFI D t ag. asl t S a

par 1 cal &R B07ge FED B SRR oL oo RS B R e

i dentifi @rﬁﬂylbelncbdéﬂ?mtd the 8a3p@Ense pler atampt@m thdﬂﬁreﬁmb]b) rﬁay;udjanaames;gﬁee

transm ssji on that Irl rs, a response fr a si

ot her opéleé*awﬂ © Wi B PRty BESEREE 338 ety s ol g Hing”

transgl ssieRfelh@bt hé ?esﬁﬁis@w‘il?@&%f ah@ﬁglngat'h@t 1hﬁhﬁ£ldﬁ140 t8lc@hte Ghn the

response froma single ID tag or froma group of

simlarl WW‘@@S@QMRFI D tags. The RFID reader begins receiving that

response an L T RFI D
d39£nn Rﬁtvg r&%gz ﬁ%nﬁfdgcecfﬁ% th@?ets?c;}(fl?ﬁsre’sﬂeRMr&ﬁ t Ibmié3

t ags eac smt a resp sane 0se responses  may
be separ dteRFIDneadenmay duetaxmmaihe ptoperfoemmgdm send @athh RFTID ¢ag, (i.anid map e

hose t acemyng Hagh P AR oS Fbe omepte F (PR sepinbe. 1b°

decoded REIDIeda@éhayehddd ¢ sdothe adriiRlet SF tBOEIRGEnd, hitd dpgpehdsthmot |,
processi ng % exit, at 440 to another process not described here. A

pr eanbl e RndsRiodhhHH N PEHO the eRtiaand raspmishgn BY PresREing that feEMEWRIsto
such as Edettraﬂﬁﬁu bia, 1R ﬁlgemb%dlﬁlleﬁ’ts Il ﬁmdPﬁ{ @ﬂﬂbbﬁnﬁncﬁ&%&apt ed due

to a weak signal, int er erence by signals om anot RFI D t ag,
etc., 2) tllrmhphmdmf thedomeeyrtesyinholi, whidethe freingindey’ df thecommmix Day by

t hat was_not.,, ex respon reanbl e an incorrect

f ormat , ﬁ‘%ryet{“ng&?%@g? %&S 85 gzltr%?1 n‘%"‘t’sgg‘?ﬁ%{{‘“?‘ﬁ“esyfn“r 8§an e is correct
and that the RFID tag's response shoul d be foll owed by a command from
t he H?FI D[Ooéa]der tThe fBepding éﬁdﬂptidﬂﬁ;’in}tﬁhéphﬂ)é)ehkhlstrammotllIIﬂiIlng.
conman timn f.,transmitiing that co hould
oot cor YRTHOH A 95e0rE dosp O S aT A Ed Thos Yubalibs FREMPRES Fo part of
t he comBREid¥d inlth@¥diioMEerdbodidienta bt 188 BRefon! WEicRIeDmitd onlyidyahd H@itRFI D
tag is still transmtting its response, and t he tag will therefore be
unabl e t #dsserecriths foleying clwas-decode the command.



If transmtted to late, the RFID tag will experience a tine-out, and
wi Il not accept the command. Therefore, the RFID reader may wait at
450 until it is wthin an acceptable 30timng w ndow to begin
transmtting the initial part of the conmmand at 460. This timng

wi ndow for TI will assure that T3 is subsequent to TO (see Fig. 3),
but that T3 occurs before the RFID tag tinmes out. If it is already
too late to neet this w ndow before_pr sing reaches 450, the
operation nmay be aborted (not shommgréggﬁfin sonme operations this
should be a relatively rare occurrence. In enbodinents in which the

I ength of | the sKeaRAnRses, EoRfRikia Bﬁiotiréc@gndﬁdm&ihﬁmnqmm) rahdereast is
not known in advance, that |ength nmay be encoded into the response
(for exan§Eaininga prseyspe aieses’e chaip t%é%ﬁplw}f’ﬁltbﬁmﬁéé theyecessoriargabf t he
wi ndow L\ ' i Ng
Sunen { hesagiant afinb B Ehth Rob Ay CRREMBR i Men P ine RRELTVE on
t o cal cul RFi® mshdm td: hreceiverndesponsd fromagarticula®@ BB) Aifzt the resparese womtginared
decoding the,rest of .the r onse fromthe RFID tag, the. RF|D reader
may. det or 4 RECHHE PrdpEh (RIS ReE 16 CRORIEPOICAY S ChaE: | it
may det ergrefat, adsuldai to\Bad rebpiRis€ AR i8NhIpafifof bt REMIRAAR IS fra®imit &Rin
command shoul d be). The 10 RFID reader may then conpose the renainder
of the colpheIA@IocsFNgANREMlr Repnonse iurthe reaaive ehpin: igad tipretheiressatation pf e
command t: ]S Rl [aloR ol ST m t
chain. | nlhggﬁégréﬁ%%gia%ﬁﬁg gﬁl?%% tﬂ‘?lﬁl?{&?g?l{ par@g g?cﬁtﬁ%tta{}gaﬁngﬁgéext ends
t hr ough tdveneand voifl behecefved g sherRE I8y ofter thnRFED tageoinpimitadenittingfthe he
command may be everything else in the transm ssion that follows the
framesynd @Yol . 15[ 0031] The foregoi ng description is intended to be
illustrative and not Iimting. Variations will occur to those of

skill in the art. Those variations are intended to be included in the
various ehbodi spraraiis phdaipmlevhierema tigsite hegin saif preserdaiionf thegpitighe
spirit a;lgrtsig BRed f 130 Bart9loh AVMeRG ofit B MRieterdrindlidiRor I%en@QnW@'&éj_s’
conprising a radio frequency identification (RFID) reader contalning
a processbpin; and adet¢rvenationioflatanchén e tphsmit deinaeen t he processor and
an antenna, and a transmt chain to be coupl ed between the processor
and the antenna, the RFID reader to: receive a response froma
particul 8, RFlIMhetapgaratufef d1SigPN ARG A tidling dfkarpresentiethe Diitidpad is

| ength of the response; progess the response in the recejve chain;
present , Bascdatdesstpapty andegoriag g dinalpartof theyesponse ‘b%?"? cgmP5tigRAfand t o

the transpinimfhdl HREESNE sPHRAES HeRBmAlahdOf the response in the
receive chain; and tinme the presentation of the initial part, based

at least partly on the indication of |ength, such that a start of the

tcomm“.d vl tﬁ%eraﬁéa%%gf Qi DGR Pt 38 of I SerlFH! B b AGinEP P et es
ransmtting the sponse.
preamble of the response.

5. The apparatus of claim 1, wherein the protocols and timing of the response and
the command conform to requirements of international standards document ISO 18000-
6C published in 2005.

6. The apparatus of claim 1, further comprising the antenna coupled to the transmit

chain and to the receive chain.
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2. The apparatus of claim1l, wherein a tinme to begin said
presentation of the initial part is based at |east partly on at | east
one of: a determ nation of latency in the receive chain; and a
determ nation of latency in the transmt chain. 3. The apparatus of
claiml1l, wherein a timng of said presenting the initial part is
based at |east partly on decoding a final part of the response before

leti f L | . i h mmapd. ., 4. Th
coparatuerof kPRt E i AR I SRR Aast Sl ERERR abolta TN

cont ai nedprbéessin@lbmeh bethefirahdigit élesponse. 5. The apparatus of claim
1, wherein the protocols and timng of the response and the command
conformto requirenents of international standards docunent | SO
18000- 6G pUb'Th%Q?Earhﬂs ¢PQaim 1 Bvheldif 1RAGADALURT O6ntfh@inBrthatibidoes
conprising the antenna coupled to the transmt chain and to the
recei ve ahegessing lafencyhethapgsaivachanof claim 1, wherein the RFID reader
contains information about a processing |atency of the transmt
chain. 8. The apparatus of claiml, wherein the RFID reader contains
i nformatinn abouicthdd dedgeRiigndecbaing Ty raative biai eCekadi fedyakity 9. A

met hod, cqQnpri sing; coding in_a recejve chain of a radiq frequenc
18gl%ﬁcatlong(RF(ijS) readcr,g an initial part of a t?rst transmission received ?mm a 1% 10 y

frequency identification (RFID) tag; processing in a transmit chain of the RFID reader,
resultant to the initial part and subsequent to said decoding the initial part but before
decoding a final part of the first transmission in the receive chain, an initial part of a
second transmission to be wirelessly transmitted to the RFID tag; and processing in the
transmit chain, subsequent to decoding the final part of the first transmission, a remaining
part of the second transmission; wherein the processing in the transmit chain is timed
such that the initial part of the second transmission will be received by the RFID tag

subsequent to the RFID tag transmitting the final part of the first transmission.

10.  The method of claim 9, wherein said decoding the initial part of the first

transmission comprises decoding a preamble.

11.  The method of claim 9, wherein said processing the initial part of the second

transmission comprises processing a framesync symbol.

12.  The method of claim 9, further comprising basing a timing of the processing of
the initial part of the second transmission at least partly on at least one of: a latency in the

receive chain of the RFID reader; and a latency in the transmit chain of the RFID reader.
13.  The method of claim 9, further comprising basing a timing of the processing of

the initial part of the second transmission at least partly on a duration of the first

transmission.
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identification (RFID) reader, an initial part of a first transm ssion
received froma radio frequency identification (RFID) tag; processing
inatransmt chain of the RFID reader, resultant to the initial part
and subsequent to said decoding the initial part but before decoding
a final pail of the first transmssion in the receive chain, an
initial part of a second transnission to be mﬁrelessly transmtted to
the RFID {ag; An 0 n.the tra sequen

decod ng Uhe 1TRAPSBEEFEIHAG, S SR g g SRS ERER Y,
of the sethe hdtldllpaﬂﬁffﬂﬁ?ab@iﬁd n\admmeuuﬁn ith&zspﬂiz@ﬂ}éﬁﬁ B ﬂ@ratlﬁn 61hﬁe infit@d) paiit bf

chain is timed such that t niti pail of t Seco t sm s

will be rl888&FoRYIRRFPFFOEH, Bt itf’%&j Pé‘aﬂsoé‘cfﬁé’ﬁPquhf{eqﬁaéwﬂlﬂE%etfrH’éppa“ Ofsth
transm ttfR0dRsikional part of the first transm ssion. 10. The

met hod of claim9, wherein said decoding the initial part of the
first transm ssion conprlses decoding a preanble. 11. The nethod of
claim?9, ere i t

transm ssillg(;n C%@ar?@ie%o% ggkﬂglbﬁm?&ﬂd%%gélag?%%%g% tﬁg?ﬁgﬁge met hod
of clai m1ﬁstnfcubﬁd;1emwhoﬂnmesedngadtbasmagr fotd ;ﬁmc\agscﬁﬁ rdsiiiem:p’e@[bﬁﬁmgng of
the initial part of the second.transm ssion.at |e an | y..on. at

| east oneRSFAIOLS FORRISHAE: doofe i & EFye CRAaPHe @#quﬁ #EEGRIOD and

a_| at encyRipmp} Il%@detr  ANEATa! pH S trdnBiRisBbh ReceRRd fom 2 rlaélo dy@er®pt hod

of cIa|n19 further conprising basing a timng of the processing of
the i ni t iidentifigptiondRFIPbiagecpreerssing Mrstianssiiteohaiatof ItI@a%EIDgaacter,yeayﬁma to
duration f

further ORI pih S bt GRS libHecoginfitne Ty B Bikbefthe iRl fing
part of tmet csfﬂimcﬁmlt tranamssion s the rateivieehsin, apanttiaypamofaa sdoor@ttraapmdion he
initial t of the secand,transnj.ssion and at, artly on an
expect ed QP A SANRY tdhe BB et ehoseres e HERTeLheR

An arti cl@bsosi to’sad&gdlag rtmarfmab £t SBROHRE trhRRdaRIIL 2 FERRHIkAY bﬂ@&fthe
contains instructions, en executed by one or nore processors
resul t rﬁeiéfé\dﬂ@ﬂiiﬁlﬁgo@ﬂ’él?e'&ﬁtm isPrecsaping i theyirangediodipings tlwe@swéd@t\ﬂe‘:
chain Of iﬁrt fftﬁee&e&{wansﬂ?s%h%ﬁ é%@w(e w? 49 subS uleﬁ't'tB e
part of a Transnissi on recelve ronma di o

identifi db]iIDotag {rishidxing dlgs, finet poesSthea st ragsntissdors m t chal n of t he RFID
reader, resultant to the initial part and subsequent to said decoding
the initial part but before decoding a final part of the first

transm ssjigon iThetahtild @C@limel 5¢HBERin tAdopdiitionalf dpeddingQhe Mited pANOf the
transm ssion to be wirelessly transmtted to the RFID tag; and
processi AYSHIRNFRISSION Sp1apsites eErRdme aquesdtient to decoding the fina
part of the first transm ssion, a remaining part of the second

transm ssion; wherein the processing in the transmt chain is tined
such thatl7t he Tha iattide ofp%im 16f whéreinshe opregationand prdcsssingrtheniniitial pat of the
recei ved g QE g?subse quent 1. t he RFID th transmtting the
final pars'f3 o&fj aﬂﬁmﬁl%‘f PRSP B8R 2 aﬂ‘)esyxﬁcﬁmp icle of claim15,
wherein the operation of decoding the initial part of the first
transm ssion conprjses. decodin preanble. 17. The article of claim

15, wher 8n t Hée apiterticiingp, w}%@%&%@ PRETatI08s fitther spmpsise bagine ¢ fing

of the processing of the initial part of the second transmission at least partly on at least
one of: a latency in the receive chain of the RFID reader; and a latency in the transmit

chain of the RFID reader.

19.  The article of claim 15, wherein the operations further comprise basing a timing

of the processing of the initial part of the second transmission at least partly on a duration
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second transm ssion conprises processing a fi-anesync synbol. 18.
The article of claim 15, wherein the operations further conprise
basing a timng of the processing of the initial part of the second
transm ssion at |east partly on at |least one of: a latency in the
receive chain of the RFID reader; and a latency in the transmt chain
of the RFID reader. 19. The article of claim15, wherein the
operatlon%xﬁuh pfrmnns<ﬁfse basing a timng of the processing of the
initial par P YHETEEC8nd transm ssion at | east partly on a duration
of the first transn155|on 20. The article of claim15, wherein the
oper ations further rise basi timng t he processing of the
initial p%ﬂ‘t orheas Jen 15 'ﬁ”i‘é Faﬂerétfonlsggéller B%fPPfP%?%@ﬁn&a&BP%%| on

of the inigda roeéglhggfthtemﬁt@qﬁﬁrb@tﬁersemmtﬁ%rﬁﬁs@ﬂs!t1eést b&8S bn BAGLHKiY¥n ON
an expected duration of the final part of the first transm ssion.

of the initial part of the second transmission and at least partly on an expected duration of

the final part of the first transmission.
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