Cl RCULAR BUFFER BASED RATE MATCHI NG CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains
wo b@shened it of U S. Provisional Patent appli cBCT/082008/058500
Serial No. 60/908, 402 entitled "A METHOD AND APPARATUS
FOR Cl RCULAR BUFFER BASED RATE MATCHI NG' which was
filed March 27, 2007. The entirety of the
af orenenti oned application is herein incorporated by
reference. BACKGROUND |I. Field [0002] The foll ow ng
descri pti onCIRCAIESR BUEFER BASEDRATESEA TCHING
communi cations, and nore particularly to utilizing
circular buffer based rate natching for transferring
data in a wirel ess communicati on system
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access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), and others.

[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple access terminals. Each access
terminal can communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to access terminals, and the reverse link (or uplink) refers to the
communication link from access terminals to base stations. This communication link
can be established via a single-in-single-out, multiple-in-single-out or a multiple-in-

multiple-out (MIMO) system.



stream of data that can be of independent reception
interest to an access termnal. An access term nal
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enpl oyed to receive one, nore than one, or all the

data streans carried by the cénposite stream

Li kewi se, an access terminal can transmt data to the

base station or another access term nal. [0006]
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apparatus is able to send upon the channel. Thus, rate matching can be performed to
alter the number of coded bits to be sent over the channel to match the number of bits
that the wireless communication apparatus is able to send upon the channel; more
particularly, rate matching can puncture bits (e.g., delete bits) to decrease the rate (e.g.,
when the number of coded bits is greater than the number of bits that can be sent upon

the channel) or repeat bits to increase the rate (e.g., when the number of coded bits is



when the nunber of coded bits is approximtely 3X bits
(e.g., based upon X bits being inputted to the turbo
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the nunber of bits that can be sent upon the channel,
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bits. The random zed sequences of parity 1 bits and
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fogeihkt l@tgeﬁerﬁtatﬁrmﬁbﬁlﬁneﬂgseqmetﬁze of systematic bits, parity 1 bits can be
interleaved together to yield a randomized sequence of parity 1 bits, and parity 2 bits
can be interleaved together to output a randomized sequence of parity 2 bits. The
randomized sequences of parity 1 bits and parity 2 bits can be interlaced together in an
alternating manner. The randomized sequence of systematic bits can be inserted into a
circular buffer, and upon inserting the entire sequence, the interlaced parity bits can be
inserted into the circular buffer (e.g., until reaching capacity). Bits inserted into the
circular buffer are transmitted.

[0010] According to related aspects, a method that facilitates rate matching in a

wireless communication environment is described herein. The method can include



wi rel ess communi cation environnent is described
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whpag/1199a8 ity 1 bits, and parity 2 bits from aPCEOSI$058500
into distinct groups. Further, the nethod can conprise
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EQ%ﬂencoded bl ock outputted by an encoder, collecting
He i dentii fi ed systematic bits, interleaving the

el pct ed syisthematpecet bilhiss t@gehvirelesd eom@n@icatiensapparatus. The
random zed sequence of systematic bits, collecting the

Wieless cPBENYIaAioYs IDPATRRS RRBFIeRVE MyME 1BY retRednstructions
ARl Yo Mcllifyind QERDGE G, BERFICHR, Bal HIARTERE fam gt least one
pasodtd HRodki bstpuited iyl emvinegddrheolialting cthe didpatifiddy s@stematic bits,
bits together to generate a random zed sequence of

wé?rfe@ylng s gllccioq SEHPRRG Ry tﬁgetﬁ%mao%ﬁ%@ r@&@%ﬂesd gfauence of
RakdntaficbiR] il thRedsAmdaThagd 8RY lﬁ%@ﬁ@avﬁfgt PRICbilYcte parity 1
bits to yield an interlaced sequence of parity 1 and 2

bitt wgetharstergenergtetarendemidodiz@dneead pentyel bits, sglétcangthecidentified
bits into. ircular buffer foll d by.the interlace .
Bust antits aftoifenn i s oalfer! porfty 2 HRGops it 4Rl § fidomized
RiquSndensyaakied 2 vt OintdiR c g 'R kaldoRit i e qudndé oA Bhrityt NBits and the

Wi rel ess conmuni cations apparatus can include a '

pdenaizsd scqusoappeparity % bits werieldyan interippesusegaence of parity 1 and 2
Xe6 .t ' [ etain I

o e A L T

by MslintegiatddoRguaRpIf phtisy 1 bad 2 dgdrdstrarplittiyg fig bikti@serted into
mat ching in_a w.rel ess communi cation_environnent. The

hier erasy bfrunedisrofls apsiesacasmumicafiany pRar#Bacgn include a

fn%rcegs&t %&Iqﬁ@d/ foBe ﬁ%&&?égﬂeﬁ% %%éclufaecﬁlg ﬂls?@gt[rfﬁtﬁtretained in the

east dne encoded utted by an enco
fgntoher, the w rel ess communi cati ons apparatus can

'W]ghlude megns fotr] i nterl eavi ng parity 1 bits coll ected
the at f axtherpspect Aglate 4o B WHRICS\pRRGYyRIcatiqng apparatus that

WabRlsESApIBPMBURE Rt HISe IR PARAINSs CROMEHIPI R CerlB@RMent.  The
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agkss opremanicaideng apparatus can include means for interleaving systematic bits
collected from at least one encoded block outputted by an encoder. Further, the wireless
communications apparatus can include means for interleaving parity 1 bits collected
from the at least one encoded block. Moreover, the wireless communications apparatus
can comprise means for interleaving parity 2 bits collected from the at least one encoded

block. Additionally, the wireless communications apparatus can include means for

interlacing the interleaved parity 1 bits and the interleaved parity 2 bits.



bl ock. Additionally, the w rel ess communications
apparatus can include neans for interlacing the

WO piogniwas/ed parity 1 bits and the interl eavedP@EDB1098/@58500
bits.[0013] Still another aspect relates to a
machi ne- r eadabl e medi um havi n§ stored thereon
machi ne- execut abl e instructions for identifying
systematic bits, parity 1 bits, and parity 2 bits from
H01BEast of#ll enctheegbpbitacktosud puhichihdayadablemedidear having stored

ssenbl i the identified systematic. bits in a first. :

%arqomf ,e-?weutﬁhlerfpmcga?%i d lldﬁl_ltifg’ﬁﬁgt ysimagicSuoprity 1 bits,
5&1 *)zﬁﬁ 1208}t 5246k tall el AGTM drfcb & DIBEIL bt gtt&i Bf ah Rnodepi dsCbmbling
coltection; interleaving the coll ectg systematic bits
thegd¢rtidred tspstgmaier biteina fiahddhicted thegleenitel wdrity 2 bits in a second
systemati ¢ bi.ts;..dnter)] eaving the collected rit
B REETR gl 1S GR e 2 bl g Pl Gy uTev s e collected
PRtdniatic1 bl tgethétt @8 | @AY ot RghdoRi2RC s8fheRdd 1dfY sydtematic bits;
bits together to generate a random zed sequence of
péaricaying the cellecitast paritndi bitp tosethetatodzanicresal a garfloaniees ssfquence of

arity 1 bits and the rnandom zed sequence of parity 2 .
B W MR RO IR BT PRAERER Ryl d ghcomized

SRUBIRIRCH kit aitsyinferRbihg2h® rirglomiRgesctjidh@e bAYarity 1 bits and the
random zed sequence of systematic bits into a circul ar
ratewzed SeiuRes obyaritye? e dp | acdpradiga dpawch o yipld gy mterlaced

bids . ! L o bits i . o

Free i P BT, IRt R ERRRe bk Rjmari bits

aspedctiscuban baffpafdlonsedi by thevinteelhesgissogoom nifqatityn and 2 bits; and

system can j.ncl ude a processor, erein the processor

Eéﬁlfnﬂtém@éﬂ? %W_éfa*e@amgé@% @_@%&é bﬁﬁgf-gnat ic bits, parity

E)()lﬂl S, anfh PRChiding RIS h¥ierdiagldeNCln 9bGRSus in a wircless
urther, the processor can be configured to interleave

tdremsyichtaomatsysteii can inbledpar i procssdyi t wheraind theheprpa@ssarycan be

2 hit ithin the r ctive, disti,nct 0 ) o ..
ket o pipdeeaito Rl ialisd ALl PEBS: Achils gty distinet

ERdRps. NFeith@aMRhriekidricat BRI doRfihired tb MtedldiB1thE §M@Shatic bits, the

parity 2 bits. The processor can additionally be

poHy ilguitsednd theingsisr 2 bithavithin Belremeeldvos distiaetearpepshil¥lgreover, the

Nt i rcul e I L:nterd n

DS PGl o el K st M Be Balil) ERAERE e certcaved

PAICES B8, dhB precs i dagladditidnally hanetipuret @o bhdcst the interleaved
inserted.into the circular buffer. [0015] To the

ea In ] | :
setompicihiwae dreulasdutier yeag barbe ideriicedarhipdcriopred parity 1
Rl PR, AP TSR LL S tRed GLMEER the bitsigserted into
thetcirculat beffal ai ns. The fol |l ow ng description and the
ed drawi ngs set forth ip defail .certai

USEC a1 6 thS gecaapl meafeOEH*ee Cahits RO e, the one or
HARS BmBSMRIhE ArfpriseAhaLdryi@s HRRWRVRE ful®f dbitibad ey pafticularly
the various ways in which the principles of various
pobdiowtnt the chrmb eTenfoll oyt davdriptive adsbe wbeded drawings set forth
Elnji)e?adll geer{ll'ins il urst%ativrétaesgéjc sdoft e 'ohs |01lr'I gneore embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various

embodiments can be employed and the described embodiments are intended to include

all such aspects and their equivalents.



all such aspects and their equival ents. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0016] FIG 1 is an

WO 2008819038 i on of a wirel ess communi cati on systRET/U§2008/058500

accordance with various aspects set forth herein.
[0017] FIG 2 is an illustratbPon of an exanple system
that perforns rate matching utilizing a circul ar

buf fer based algorithmin a wreless communi cation
envi ronment . BROEBIDES(RIBIrIGN OF THRPRAWINGSof an
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bwfifoamehased rate matching in a wirel ess communi cati on
environment. [0021] FIG 6 is an illustration of an '
H048bl e meFHodois ogyllustration alcdn ¢xampsschamphios fon gmpétyeng a circular
gl%c%rhiag rufc,einqg l%nCia cHlthar buffer in a wirel ess

onmunRTcat on: enve fenment . [0022] FIG 7 is an
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prefatitinglyi theaingi systcamsic cotsminn camteridon evithi coa@nbuffer based rate
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frRRipNct i oprM b histhe MRS of Vet @%@@%&E&Jb@&’@ that facilitates
descri bed herein. [0025] FIG 10 is an illustration of

empleyangplrgc syetobmgt hiainge nabiredare pffoyiing ar atirelasmt emimgnication
in.a wireless communi cati on environnent. DETAILED
HoN [0026] Various enbodi nents are now

fmaer i bed widh7 iehRBNGEALLR ofNB EMatIMl @SocsyR@mBan thdt KBcilitates
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oifc1l ATbufifer Basediad nfieshiigs inlatwitdlysslenemindemivn chaveneint.
t hat such enbodj nment (s) .may _be practiced w thout these

Rdl £i ¢ FIG. 9is an illustration of an example wireless network environment that
can be employed in conjunction with the various systems and methods described herein.
[0025] FIG. 10 is an illustration of an example system that enables employing

rate matching in a wireless communication environment.

DETAILED DESCRIPTION
[0026] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.



details. In other instances, well-known structures and
devi ces are shown in block diagramformin order to
WO 2081119038 e descri bi ng one or nore enbodi nent SPEU020P8/058500

As used in this application, the terns "conponent,"
"nodul e, " "system" and the |ike are intended to refer
to a conputer-related entity, either hardware,
firmvare, a conbination of hardware and software,
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Boipohert 8X €¢I P L) QWCHk i FogUpP5cad e&ﬂ_d? OF LI Wad program,
d/exeedthpRer. aBg way GPIPRREHAsN, Gt ReapRealidZRENnRE ANEcomputing
conputer and/or” distributed between two or nore
donpuet fic Jompatiag devias cethés @ eomeoant @ne ahmexeeemponents can
AR BT BB BT Bk TR SR BRI B ocatived on
cesTodinpat endiyr Wsiibated Rgarterdtied 6f nickERbRPIEES eH6 8ddition, these
such as in accordance with a signal having gne or nore
ERIBRENSEEK@NsexCauty , from afagiopy 6pABRET EsepblagAgdia having various data
. : . Ahat h e ‘
R A R NG ook i B A Beal andror
tdnetd ptozessed swdht 43 inotabesrdsycstveitts a Bignwalyavidg dikeorsingreadaka packets
%&?2&% Furt her nor e, various.enboginents are descriped

e H P G SRTPAR M G W LB SBOYET FPRRFnCNiA @ local system,
aG6RRRdL S5 3hd 62885 SO nB& PRk @CasAh S SR with other systems by
subscri bér unit, subscriber station, nobile station,
wepof the srigmaDt e station, renote terminal, nobile

Lce, user termnal,. termnal irel ess. . :
UBAKER: cat Flmb<agTe: asrighe prbgdient &8 F3iihegehergip igstgpmection
RAHIaRABEss {defainal An 3668 RerBaltdhadlsCRdcaled @ sgbh Wdkcriber unit,
t el ephone, a cordl ess tel ephone, a Session Initiation

Rrbserdecs | stytsmPYmeftilyn etatien, winplile sismop slatippoprrgapg tprminal, mobile
. o iml : '
Rt BoDCRRRb R S 85 BB Bl R usd agott pypr dovice

600§ tdquPnetaY (OE). O(n 0¢dsy tepiOessi By adediute telephart @ctordless
to a wreless nbdem Mreover, various enbodi nents are
b el Seavie Anifiation hrieeql ofS IR Phong, Hasareksatpeh. logp (WLL)

St af, il ze 0 Lgaty (1 h .
b, L R0 TENSIR, UHARCHSRS SOMPALGAGHIR. il it
enmestsonp capabilitNodenBitingNixdeds, or oslomeprotdseing device connected to a

{SErOLA%S. J000l, Noreovery kari ol 3SPELSLOT iy comecion
g?g%g?%eaﬁ%@t WS ba Q¥ stifidd ehf beTutiBRYFACEMhRUNRLMG with access
terminal(s) and can also be referred to as an access point, Node B, eNodeB or some
other terminology.

[0029] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture" as used
herein is intended to encompass a computer program accessible from any computer-

readable device, carrier, or media. For example, computer-readable media can include

but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic



progranmm ng and/ or engi neering techniques. The term
"article of manufacture" as used herein is intended to

wep@siprss a conmputer program accessi bl e from BEEUS2008/058500

conmput erreadabl e device, carrier, or nedia. For
exanpl e, conputer-readabl e media can include but are
not limted to nagnetic storage devices (e.g., hard
di sk, floppy disk, magneticstrips, etc.), optica
stripk serd. )3 o@ncalabslm(@tg ,CiosdpatGipk (ADYI digital wersaglkei disk d'DVK)) etc.),
( DVD) Q@Ll smart car s, and flash menory devi ce
rgaré cardEP aélhrr%em(gyl 1ceR éff gd r]f‘% MetC@“¥ stick, key drive, etc.).
Aﬁéﬂfn‘ohélﬂﬁ'v'aMousVs%ﬂagéJﬁleéitaneg&ﬁ)eﬁ%gfe% d &bfe@ﬁq €GB dre devices
can represent one nore devi ces and or ot her
mtubfdm nther emdhinkecataticantdia ®©r storngg infiéroratmbi ofhe Tehm “machine-

I ner ead [ clude w t.ho

isaithie MRAtb g nepe o Bt Brind g e e bl R napd various
8%@1‘ RediaRaPibte &f st boainGRNAR/GH dAsy iRNHUAICtEAGY MidAG data.
instruction(s) and/or data. [0030] Referring now to
FQOQU] 1, a Rpfeeﬂu% slowo tarfig.c 4t iromirsless exnmdni¢agion system 100 is
ust ated i ance Wt
betiBd 2 Reh Qe RGP Dol Bh T S HEE ey gyem 100
a&ﬂpﬂisﬁﬁta 5288 staﬁ@h ude thatl dah ph@udNiRiiple ghtenSgrobpd. For example,
exanpl e, one antenna group can include antennas 104
aifd anigBNa SFBIPhE WEBdp wiginabifsisad LG eRaksT 2OBIDagH comprise

I

G SR T e e
grtonmas alvolleseited fod cachamtdnawgropnheneas, raam ohaéewﬁrl dnten@gk can be

for each group. Base station_ 102 n ditiona
P%laed ar gachy graupy Hass staien 402 qan 38‘? Eelééﬁvemc %.aﬁranélalgr?r chain

ol WHEGy & ahain? hHf Bf AR bélematuﬁ’lll Wbty aéﬂluraht of components

components associated wth signal transms
asogpteil owithe signal pmaosms&on sandrodedpabor &,g. mprmep$0es<, e m;)dulators

d | at t
ST B dariog B b e TP RS e b o oba§ bfgciored by
§ﬁé§ﬁmmalﬁ@&3gan comruni cate with one or nore access

term nal s such as access terminal 116 and access '
1093 nal 1Basc stafiey &92 chn cpmmupidete wfpranei et meret #egess terminals

guﬁc% Shgéss Qerlmlggl lcl%namt oa{Tchyss t rgﬁlglalm#a hof %%raﬂtls ?o Ibg appreciated

access term na

thar rpasalssatiba 616N @aﬂ. 2DmrAGHERS Wikh rﬂuﬁﬁhﬁlaﬂizﬁa@n dluih%gr of access
can be, for exanple, cellular phones, smart phones,

feapingpssimHanPheacassciermitus ddpiaa ldavitesss aRMRI J 6 and 122 can
60 ”R)lﬂté{égl geevée(flﬁﬁl ms@%b% ! érﬁﬁ“[ N ghé%s lg@%}?ﬁ q{andhel?a olrnrnunlcatlon

pdS|t|on| syste or an er sul
dexi¢osse hiodhebd rompudag | dmglaay e Sawﬁltee rabes, cglobalnpasatidndny systems,

§é§%3n1100 As depi cted, c%%§s tﬁ;n1nal 116 i.s in
nPRAAPT o#Yini YRS ntaRhs JEYIECa A 1 §AMMpAIAENE  over  wircless
t@(g%l%ﬁﬁig?tlé{i%rs’éﬁgl(iﬂ4A§ HR&H, tac&&ﬁ %ﬁﬁia‘l P16 {9n 6&ERMication with

over a forward |i 18 and receive
ameoragaltliZomd 1 o where setanaagil ih&land 184 transmit information to access

terminal 116 over a forward link 118 and receive information from access terminal 116
over a reverse link 120. Moreover, access terminal 122 is in communication with
antennas 104 and 106, where antennas 104 and 106 transmit information to access
terminal 122 over a forward link 124 and receive information from access terminal 122
over a reverse link 126. In a frequency division duplex (FDD) system, forward link 118
can utilize a different frequency band than that used by reverse link 120, and forward

link 124 can employ a different frequency band than that employed by reverse link 126,



over a reverse link 120. Mreover, access term nal 122

is in comunication with antennas 104 and 106, where
wa@pioenrmss 104 and 106 transmit infornmati on to BCTESH08/058500

termnal 122 over a forward |link 124 and receive

i nformation from access terni flal 122 over a reverse

link 126. In a frequency division duplex (FDD) system

forward link 118 can utilize a different frequency

fandtatnpn Firdter,Uisedtiby diewenskiplaxni DI20systend fhovasdiek 118 and

link 124 n enpl.oy a different frequency band. th
fsise |1§§ S BYliZ<e camamon fraguepsy ?%@F at&%mrg.m 134 and reverse

FHIE § 58Ean (tlhi -8 alchAEndd ﬁféc@ieg gl ex (TDD) system
forward 1 nk 118 and reverse link 120 can utilize a

932bn f r efadngpup ahdn@noasf axdwartble hicakn Wdchatidy ragw desgnated to

link 126 can.utilize a commn f uenc. d.. [ 0032
IR U55 20 £ AREERTAS “SAPEPT ©hieh o SRR | O SEHEye. antenna
glro@?si o8 BB Hc@ndP t MMM katcCroCaARciltefBinals i8th t&t@Softhe arcas
sector of base station 102. For exanple, antenna
eretssby Apschvatipes] Gnelh commomenigrcare foovarddeks 118 and 124, the
LT ORdal i SRR PE LT TRV REF Y idB e sienatto-
adite i, of tfGevard ARBIM 18 Antgl Bnfoe BERSs Rimbakel 15taatilgn. Wb, while
can utilize beanformng to i nprove signal-tonoise
bavei ot 1Q4 wikiges| besryformige dadrasmitt oy aggesedgminals 116 and 122
] 2 ’ ' a t ati 1 . .
I dan i BRthehoan apSed RhefigR el Bile B pcignboring
ddB emndbd 2a@bjsctatot ke thterderdionel 35 tdmpargdh tarn Bassogataine ansmitting
verage, ,access termnals in neighboring cells can be

(0]
ﬁ%}g@@tﬂ%e pigRns tadipsdcere fradnalonpared to a base

fi03d8] on trARSttidnM@ot REQUOR Ringl NG, En@BF £RR& il 122 can be
Its access termnals. [0033] Base station 102, access

& etrangmailting] 6wirelps/ comaowession e apparatus 12@d/gana beecaiving  wireless

transmtting wrel ess.commruni gation ratus and/.or a .
IR ORI P AT & SRR Bt an AppPSEE BF uanpig Wircless
tdfiRunidiesh SPpstaig et @ncéddie dhfadRMitlahifB WMt efdtticularly, the
comuni cati on apparatus can encode data for transfer.

WBRsENi et isdlesacpimunigation apRATitus Panchane (eg.egencrate, obtain, retain in
%%E;I&))ﬂl Cﬁtalt 3P Ql%ﬁl%tey Bf qgfgrrgﬁi/o% {)1% i be $ENEH t1rea3 channel to the
e} aln, etaln 1n nenory, . .. a certaln nu er o

taREiO inFalirélBssohBninicafion appdratay.eSuch iaformatdn bigs daiebe included in a

receiving wreless comunication apparatus. Such )

irasperiack i Wrdocaplusdity aE fraripartiblocks) thafrap desegneird to yield
f . al f r t

B A (o, OS] Elthek cdkh RIARE chaC bERT bt BEen€lha by the

fFarshhigimg veadéss @bninhmicade appaoatks ugag albebe roddedoyr (hbeshown).

ansmtting wreless conmuni cat ] appar at us usi ng

Th? Bk e chnce AR ORAPIB B8 HohedloHEcrae blocks
ﬁ@ﬁtté&ﬂl&%to.anfh%n&feg%ii Bloe ofiBltt&AEY 1S 1§ c6@&dEncoder can each
blrocks inputted thereto. The encoded bl ocks outputted

gludh ¢hreeelomensdsy senod dits,ganitye hblts, and parity 2 bits.

[0034] The transmitting wireless communication apparatus can employ a
circular buffer based rate matching algorithm that allows for simplification as compared
to conventional techniques (e.g., even in the presence of multiple code blocks and
transport blocks). More particularly, circular buffer based rate matching can be
effectuated by the transmitting wireless communication apparatus collecting systematic

bits of all encoded blocks yielded from a transport block. Further, the collected

systematic bits can be interleaved together to yield a first set of bits for sending over a



include three elenents: systematic bits, parity 1

bits, and parity 2 bits. [0034] The transmtting
WoORM8I1e®48 comruni cati on apparatus can enpl oy aPCI/D82008058500

buffer based rate matching algorithmthat allows for

sinplification as conpared to''tonventional techni ques

(e.g., even in the presence of nultiple code bl ocks

and transport bl ocks). Mre particularly, circular

thuinhell Masedert dicepaniggt ¢ hitngnd dre paeite? bés bbiall edcdalyd bheeks yielded

ransmtting wrel ess comupication a ratu . .

B 1B fremipodpleckifignive cpllcech Ui bxepie bellsates) Geiparity 1 bits can be
wh&ldeds {Joemep Wlﬂ,‘%@@ﬁ el o(fbtﬂectg&'rtthg gj'ariﬁ[ 5&ic Qb @kt iBfricaved
systemat | cg bits can be interleaved togetler to yield a
foigether. s Bicrofftebithsinftatcasahpliriy 1 dvte anddivantedbavelMpastvbits can be
the parjty.1 bits and .the parity.2 bits of all .encode
NGRS (gt A bRTeRRE TR geViSTh tsn ar a50iS ForSefding over
el dhefitc@d ThHIRG HAi B0t 8 bRAcart BEmRBPdd 86 WrabidrSurddcircular
be interl eaved together. Al so, upon being collected,
biiéerpapeyer2 thsi ¢lgimeesinsubgect maasict eavneidsa digatedess, use of any type of
l’-IrlrE},e rirelafist & ntl ngtei m’@% ltr%agln%.jti Al irte%s 1cobir¥18niantdontahe ratus can then
IMAPRIPE SR Cu g A Ei'y bitg carr BeC Tt eract %ogé’??ﬁer
trinsadit dith eFsiatthogirbBeAele.d,0thei 8lstn@tis g bveetth®fchdinks  After
for sending over the channel. The first and second. set
grospyigsioncahths diritaisp 68 bith thy HpnERied™ Heless qaprmapnication apparatus

EHIf tfraﬁlrs'glim%@@%/o%t ts@@on‘als%{ 5%? %I%éuéﬂaﬁ‘l%l. matter 1s not so

I'mted as use of any type of mapping is contenplated.

U685 r ans By tdeparating ece sytaneaivLbitsc Admothe apipiay dt atgl padty 2 bits,

then t smt bits fromthe first set (e.g., the, . :
waénfa@f?f‘é ‘BarSFg)rath’é‘F‘t_c e diettmér t%sef%fmg rYNSRAEG By prior to
Rhindl1Binkifasity B8 Busbini®r hidh&okiE 208 %I%&iﬂi&& Whdr€ hﬁeﬁﬁe number of

conmuni cati on apparatus can transmt bits fromthe
setomdicdets ayér bt ienghiardeh a §i0088Ine Beriséparaldaryfichbased rate

) ematic bits fromthe. parity 1 and rity 2 bits, :
BV FbHarh yrid impleS 8 el Bt Lo panBar R Ppfentions! techniques
td ANRDG itk REhtEMSE, RS nlikdhSn D R PFatd Matchaps M}, IR performance
parity bits. Thus, under high code rate conditions

oivebe sinilaa fefeciramsdrufisf basedtreivampichipitand poavensiopal rate matching
terc%ﬂéﬁgst necf%r &l Eodl Yl ctolngff‘i]ogs.r ll\%it'e V}Séalétrlcculfirg uk?lld]élf E{gh code rate
ased rate matching can yre i Npro per1’érnmance “as

contprarmed thed teammitid oniadlcdseehimghiRstidre agparafd®Oma@aties unable to
R5 rate matching, R6 rate natchin

mat ching, . . Oy o <2 )an.

(Kt b‘ib%@ﬁﬁﬁ@ece@ﬁl ecksi rihugr PimshrigRr gl delchingk @ bits can be

Pé’“}sf’ i Fbera %&hﬁ% v\lﬁﬂlgo CORY RALELM !nu%%?oﬂ?}gscf&r "@mmunication.
e Cc re

chni'ques under e rate conditions.
parassocidtian| withupdeturdrigglof code that gasonding elieless h@mmunication
transmtting wireless communi cation apparatus nmay.be .
R P]E?f‘irg%fﬁé]ﬁﬁ elogfy Sweﬁ%aﬂafblt%@r dHESEIBi 2 i Possibl, al
FHSnatiR WIS e 1 chboddd bIRRS &l tRekfekd Pid tBe €RMNPE and if additional
perforned for rate matching purposes to reduce the
bitsrirer beofrarsintiged, dhienca srhseli efatarion | and pagoz ibds aeriratismitted upon

glgn ; urei.gﬁlil%r,b\!vﬁesﬂ a ltor\}vecotdre R rlrsl ﬁthizre]g, e}ll\f- srygéerensa’[slc bits and all parity 1
and parity 2 bits from the encoded blocks can be transferred upon the channel.

[0036] Now turning to Fig. 2, illustrated is a system 200 that performs rate
matching utilizing a circular buffer based algorithm in a wireless communication
environment. System 200 includes a wireless communication apparatus 202 that is
shown to be transmitting data via a channel. Although depicted as transmitting data,

wireless communication apparatus 202 can also receive data via the channel (e.g,



apparatus preferentially selects systematic bits for
transm ssion; thus, if possible, all systematic bits
WO e@ail14ed¢8 encoded bl ocks are transferred via tP@I/US2008/058500
channel, and if additional blts can be transmtted,
then a subset of parity 1 andllparity 2 bits are
transm tted upon the channel. Further, when a | ow code
rate is utilized, all systematic bits and all parity 1
airdlcparcotynudidativs dppartish@02neadechdatrootk sraoamit bend receive data,

transferred upon the ch el . [0036] Now tur$| n%%é? N
Brglespcommppigptiogy @a)aragu SHANSBY anA decehvr a6t Agdiffgting times,
are&ﬁmnagmwhb}elof-'l Wguwlfelésg ehAmuRihfigH alﬁjm@s 24008, daéwﬂce can be

in a wreless conmunication environne System 2
B rb@keu sleBora (agr dhgs staganmiidioddtig.oh appan acuss Zélmmatia(te g., access

be transm tti \Y neI

rpalbb dpct et it A 8 B b & oI Bikess

ni cat ixgrl@&pRemeudicafiOR afFiitatdd 302 ERGRENME: AlrBo ¥bd encoder
the channel (e.g.,w reless communication apparatus 202
eeth(eeneygpdant. Othatresevdesalath to dediansferrad Hompvirelegsseommunication
%%11% 5@% 1rbaoDE)oa eaénuc%derg éloﬁ,ghzteg?l, 1n11 ghipgd Pldm rn%g eelrlr\él(re)corlrec‘uon
waeetbeqﬁlnﬁm@ﬂnmbnafan@@p avat AIsin?QdbahOWidinsdrmreeon link in the
can be a base station base station 102 of Fig
presence of datgrpogyg@g%n@lée n-]l“ %eé}np(létogthe tybe sade ?@Oﬁ?rn%ﬂ“ can be one

)i
S AeReetiodroot T Srng &CApREERk e Symepisiro M code
Blo2ks éng.i moleliddock Ou chde bhdk Encoderde2Bldck e1g), where M can be
transferred

d b
Wq’éﬁiﬂwl Petysig e@%ﬁﬁ%ﬁt&‘g@ Mg dg@@@ﬁktét%a% geetzhzeﬁ&rs BRPUE GRyirbo code

&%a&eﬁoioéfu%d boFesnBddl B PRI bAHIRNE n&JdE@ blocks (e.g., encoded
correction code to Opt| mze information transfer over

blokk ¥, teeded@dnldmldtlh coammdtd diodki Mkl) hascHeuponetbenMdecasle blocks

ORLBRERRSE!LERR' S BBl SE et ek olRuf Sy wito cod
@ﬁ‘o@ﬁ@ﬂ 204 garl E&{’&B@ﬁd t&h‘i‘@d@e@t&fé ﬁ@u@&gmbﬁ%el Wt &dM blocks (e.g.,
code Dbl ocks g code bl ock 0, code bl ock

c

es@dchplosk Q\A:qn) apreraicd/Dased upensugls tiavki (blqnyociﬂdyblock I can be
r ode

e B Gt 0o BRG0P BT b B0 bssd pon

&C&tﬂ@dquul)put M encoded bI ocks (e.g., encoded bl ock

0, encoded bl o coded bl ock M) based
[P&éﬁ t he NFE%%@BW@@@%&W@H@H&W@ crsy gefer Y pan cach

lll!:dg qh#% %%‘ﬁ%?sd gét%gt‘?c 912.‘#, {bgltléﬁp bRY, dn ldrﬂ%?itfgq)?ts T(?e following

enco can correspon respective ‘1 nputt
prosidaf anhexd\vh;de@rtbinmg(eo (e opf, then®bdecbdol ddéckB, aad ibeés to be

%@)Q%lgt}eg galb @Es%tge u%gﬂg%gglggl%ﬁo%g@%lsu%gt%ggﬁge%@ aredg'ys%e%rl]atic bits
Qf glglsén%dedocﬁ&kb&nQEﬂﬁH@b%%mQ Pﬁlﬁ’tgf PQf#?th@%lﬁchfeh)block can
] The M encoded bl ocks out putted by turbo code

eqmmrpazmﬂ buarorethepayload data; these parity bits can be generated by turbo
code encoder 204 employing a recursive systematic convolution code (RSC code).
Further, parity 2 bits of the encoded block can include parity bits for a known
permutation of the payload data; these parity bits can be yielded by turbo code encoder
204 using an RSC code.

[0039] The turbo code utilized by turbo code encoder 204 can be a 1/3 turbo
encoding function. Thus, an input of X bits (e.g., X bits included in the M code blocks)

to turbo code encoder 204 can yield approximately 3X bits as an output (e.g.,



include three elenents: systematic bits, parity 1

bits, and parity 2 bits. The foll ow ng provi des an
wes@aplwdpertai ning to one of the M encoded blRCRES20831058500

it is to be appreciated that the ot her encoded bl ocks

can be substantially sinilar.l2Systematic bits of the

encoded bl ock can include payload data. Parity 1 bits

of the encoded bl ock can conprise parity bits for the

paydxadtdiaBX; bitshmsthe Prentydddi HlecksabXb &2 baner gt ddovyver, wireless

turbo code encoder &04 e [

| .
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Weh enpl oy rate matching to convert fromthese 3X

' down r f.
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) . i nstance, reater nunber of code bl ocks
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bits. Regardless of the size of each of these
s>tstee1mm ot patitye tl bitr ona pamty@ ibdEoeeraonds, b0 pe separator 206 can

W.rel ess ¢ i,catjon aratys 2 can ss this

i PR ST B of e PR ity B safchpREREdeioher a ype of

%ﬁfﬂfﬂh&aﬁd B APRA R RadPIR, b Edtlct dM@Hddr o4 lédﬁ oatplﬂt bystematic
ype separ ator 206 that di vides bits outputted

bl@ﬁr, eritiol ditarradduritp @ bits ne @ mwyﬁqﬂnm@ ergpy et i:emnée le?wn by bit

bYPSBARRLCIR A9 AL RCORMAR e B0 ARErRRC oW ecee o

td¢pefysgpriatio rbltB,Oﬁarﬁyan td@t efidrpavéry viheitdieUpan iddntifySn@bit type, bit
systematic bit, E;Z“t bit, or a parity 2 bit. For
@Qsmaéawb?% 9%%01 é@bﬁmé@f@ iR arfst, PHR-Pagity | {Défpin a second

turbo code encoder 204 to
g‘%w aﬁ(agj%a%{%/gg?%]faﬂggglﬁo? the bits; following this
odapl e, thnmvrendmemsmdmnnﬁﬁﬁwaimm mppqmatussglél ecamt iioclude an
bi t a ar| ty 2 hits
P Sv ey #}%qﬁ@t &taé?w% §tts o BRSO BS}teb‘F%Vef 38 can randomly

SERAL AR thA0Ge nTcgﬂéwe@'t& YR EtheS PR s AhpARE BaRterlcaver 208 in a
| everage such know edge %

first sequence can be outputted by interleaver 208 as a randomized, second sequence of
the Y bits, where Y can be any integer. For instance, interleaving can protect a
transmission again burst errors. By way of illustration, interleaver 208 can be a
Quadratic Permutation Polynomial (QPP) Interleaver; however, the claimed subject
matter is not so limited. The systematic bits collected in the first group by bit type
separator 206 can be interleaved together by interleaver 208 to arrange such bits in a
non-contiguous manner. The interleaved systematic bits in the randomized sequence

can be denoted as a first set of bits for transmission over a channel. Interleaver 208 can



identify systematic bits, parity 1 bits, and parity 2
bits. Upon identifying bit type, bit type separator

WQo®saa4g 0l | ect systematic bits in a first greCpps2008/058500

parity 1 bits in a second grogp, and parity 2 bits in

a third group. [0042] Moreovel3 wirel ess conmmunication

apparatus 202 can include an interleaver 208 that
interleaves bits for transm ssion. Interleaver 208 can

alam doed gavaragathge pdrity 4 Hitsakscarbded inttee bezane droup dethlitetype separator

S, Y bits jnputted to interleaver 208 jn.a fjrst, . :

%@%ug dercatrrisa' s GO Ge® QTSP RS aRpY S0 s@llegicd in the third

%l%ﬂgoty 38syps 8RR o7 %‘?n@ﬁt%tlgﬁ Nie YinRirkeSver MR & YcGidfd, it is
e an |nt38er. For instance, rnterleaving can protect

cortteraplsteid sbatowiralgsd porbmusicatger epmratBy 20Rcawnfinclude more than one

illustratiqn, .interl eayer 208 can be.a adratic

bl ot b PN OE CHBY T a, T EATED THENEVER 20 {ee. one
@ aest aH %t_@ﬂéav@@%@t@fﬁaﬂcsbiﬁ%hi&oa ddcBhd Btbricdt& can interleave parity
systematic bits collected in the first group by bit

i ypes awbprdy ol bEeea dapt becrlaaver tavaidetlqayg ey stematiy bits, a second

}nrt]etr eralveeracva%rin er %a\tieo gr{tr aln% S Salf‘ll ha {?1'111 Sin. %egv r can . interleave parity 2
Hon-cont 1'gudus “ranher? The> i'ft & NI SYST ST ¢ BT

bifs,t hg random zed sequence can be denoted as a first
set of bits for transm ssion over a channel.

(0943} | eavelVirdes camuiuatsation apnapdye’Pogeraheringads ayinierlacer 210
i Led | - i ,

B v RSB B SR, PO Molibed BTy & i orece

P thebhetreqaard tsycandbsdt Sofc bits efot echnsmissibe dwer ritle grhanipel bfrom the

bit type separator 206. Althoygh.one interleaver 208 .
P‘éerk?éﬁ%ﬁ?%&}’ i i @dcfgﬁe%tﬁ%?aaﬁ fat Olf-r Bire&er 216 organizes he
FRITPEEC 30O 1 APRALAT YBe 208rIEAR ! ﬁh‘?i&%% bif® ra%c%tgﬁl% NG specific

i nterl eaver,” each of which can be substantia

giderihgr nangely ningarlaeav 210 28 afterngte, batween nitentdageds @rrityah bits and
i nterl eave. syst. ic bits while second interleaver . .
R EPTE e Bar 1. Peisinl . P RETREsdoy B EH Bhnamission
bV drsSthe IcRh@I)EAYARN int@hckmd BF LARVE SY&fuehtt ihat Ritdrfiated@ between an
second interl eaver can interleave parity 1 bits, and a

ingriegvechpastty d dhresndeamintasicayqdepayisy gaxt Geye. 2 vishyt ether, bit is)a parity 1
04 (rel.ess ¢ .cat i op,. ra I Y
bGP R: PRI S" oD APRRGA) B ERG o0 AL priy bi

butpettddeiRy Riebdeddeteyicdddp 204 tonbd fcdtbediffetaitlly @aeethppad itd Yystematic
2 bits. Interlacer 210 can create a second set of bits

bisy outpuftediysurberrode ercodpe2®nannel fromthe interl eaved
: Aoy J v . nt '
4% y \Kétieé@sg c&rﬁl%uhl%t?c{]ﬂe ecl.?ﬁ(tﬁgtruﬁa%f ﬁca% Q&i&lﬁoriallgi tnéclude a

nterl acer or gani zes t eaved parity
mappdrh2l 2 idnl teasmittqpad idt y Mappet 212 cennisiergtheofimt set of bits for

speci.fi.c ordering; nanel interlacer 210 can . .
gﬁlisg}lwa% yi§ %@2 “Ftﬁ{i‘%"l% Z@%oﬂnﬁat!h? ondpiat STy for transmission
bithEtd L&Y BRerPRE 330 Futdh tefreuldhPssert or A, 48 Eroulal BEffer can
second set of bits for transm ssion over the channel)

be enfiviedtezd huefer. 2litusc ampbe 2l 2serqubist evrah its ditone theafiess set (e.g.,

El?etryggl\elgd gysternatic bits) around the circular buffer. Thereafter, mapper 212 can
wrap bits from the second set (e.g., interleaved parity 1 bits and interleaved parity 2 bits
interlaced in an alternating fashion) around the circular buffer. Although use of a
circular buffer is described, it is to be appreciated that mapper 212 can employ any
mapping of bits in the first set and the second set. Further, transmitter 214 can

thereafter transfer bits in circular buffer over the channel. Transmitter 214 can, for



interleaved parity 1 bit and an interl eaved parity 2

bit (e.g., every other bit is a parity 1 bit, every
woeleenidoug is a parity 2 bit, . ..). UilizatiPeI/0§2008/058500

interlacer 210 causes parlty bits outputted by turbo

code encoder 204 to be treatelf differently as conpared

to systematic bits outputted by turbo code encoder

204. [0044] Wrel ess communi cati on apparatus 202 can

achaiptle, anaalsiyt thodlitsde the oapEher bl (@ndh any oarRs mdppig utilized by

214 12 can.insert the first set of bits for
%a gﬁ &fﬁwaé%te @varegeﬁs FOIPRUPiCAN} appaEtus{got fhawadc ond
5Pf bi t g1 & %{rc‘ﬁlﬁﬁﬁgﬁ}ﬁ 5420 Qi ﬁ’lld{chﬁ% @ééchﬂédeﬁ&%ﬁle an involve
ar u ance

10 into a circu For 1 nst , CII‘CU
bfuﬁg enc caorldreen dininge Hybrid e‘\tquﬁtecr RepéutrR eqnesp piHrARZ;Dzblt lnsertlon

i i e <pb e et Ttieg sl fifiraToh sbdicr atsess (EUTRA).

&Hftfa@tr coﬂ_‘i}b%'hﬁﬁﬁltrﬁfe, mARAPG! teddq &l WhameP kS ah r4MtioAg channel
second set (e. g., interleaved parity 1 bits and

interbsaverawbiwhysan inoyease pempleking asspeigted with suph tacheinnest i ng
[0 AR5 SLETE AL pRY[deror IR 560 e it i to

bé abpﬁal@&dfchtlﬂleCdﬁ)m&ﬁpéubyecﬁlmattﬁﬁmJhﬁtgs@ﬂlnbletis Abcdriiag to this
first set and the second set. Further, transmitter 214
SHRNNLA eV SR ISeFONIPRHEIIN HPeEtysn2Q2 sy ingpt hORG bits (e from code

%lﬁgksg@@@ﬂfll v ;5 t@"ﬁ?ff%t 85 eﬁc’quhfef: 95‘4% offﬁfb%x&qgleﬁ%%&e? 302 %; process

Its 1n thHe crrcu rn
thepl000gbitst ardd zﬁplutbyppa‘a:ppﬂtelﬁlsﬂy)o thixs.a Hmmﬂﬂabﬁs can include 1000

' h
PR ool UL B TosaaRg 400 Rt We- QBRt o siparator 206 can
Rﬁﬁ@fyﬂ G JFAEh B IS B A B’i'Ekeaﬂcﬁgl%H; fRY @OO@Ws'teQﬂatﬂéth{s' the 1000

Aut omat i'C Repeat - Request insertion into the
paritf drbi(seamyl thefl0P0 penty\viebiitUmniossapsate dedlecestsr iMbreReati mterleaver

P G b Fmbiialdes uf 00 Phkem GRG0 87T fistsetorbis

frannghistih e FhRY eiterlohV @208 3n 4AabRRSRIGRATS ®¥IT0Y0 parity 1 bits
associ ated with such techni ques. [0046] The foll ow ng

ogatipr. e Additionally, detgrieayier 208 gan randpady pueniraseshe HHY parity 2 bits

o] .
el B k5 Sy PG SRR prty
By TaR itlgea tAndBmap mér@dausd 210@0 (pafityi ﬂpjits hOQ0 abdérh&igem@nner (e.g.,
from code bl ocks to to turbo code encoder

puiy 11hit: @éﬂb’o?d@t dﬁél&»déﬂoltzwltz érblfpr ot @I ERE A gRygndpgtHt bits for
0
DA B P SRR el P2 il 2006 o, b ffoper 212

dﬂﬂﬁlsplarbltsylnm Ial tisculdBi huffey peAsapdingttor a2 ©Gamssln, 2000 bits can be

i dent.i f e of each of the 300 roup the
@W@%P flgnunc%ww@eara%%ﬂ? @ -8pj 4100 o‘g‘PH’é’ inserted

HOO theP@fdulaY b%ff@f)t STHURE ﬁa%&@ an ate@n GRIHERL 100 interleaved systematic
Moreover, interleaver 208 can randonly interleave the

bm@ﬂomytzbe dmsitsccinkd the disgkr heffet @ g/i mhppea 2l 2 cen skt at @f particular
Poicgt?on of the circular buffer and clockwise (or counterclockwise) add the sequence of
1000 interleaved systematic bits, ...). Additionally, mapper 212 can insert a first 1000
bits from the 2000 bits included in the second set into the circular buffer (e.g., mapper
212 can continue adding the sequence of 1000 parity bits to the circular buffer in a
similar manner from an end of the sequence of interleaved systematic bits, ...); hence,
the remaining 1000 bits need not be inserted into the circular buffer by mapper 212
(e.g., since the circular buffer can be full). Further, transmitter 214 can send the 2000



for transm ssion. Further, interleaver 208 can

randomy interleave the 1000 parity 1 bits together.

wo\dwstiiwwal |y, interleaver 208 can randonly i neEF/USOE058500

the 1000 parity 2 bits together. Thereafter,

interlacer 210 can conbi ne thESrandon1y |nterleaved

1000 parity 1 bits and the randomy interleaved 1000

parity 2 bits in an alternating manner (e.g., parity 1
bitd included iryth2 cliictilar bﬁﬁférthzeﬂ.tﬂai dhanydr Byyutizbigt system 200, the 1000
to nerate a condj% Bf bits_fOé‘iransn1SS|on

ticibats cap g e dgpsigereqdy by frangipittghakt SipgsothgSysiematic bits can be
r a

%‘%Fef‘%%}*.ﬁ'”xc@%?%’f 8 AR O] paRh SIS D "o bics can be
comanmdt tbémt rb«yremmpettasstha:mpmuﬁ bosit |Mnreapqzra6@ﬂ parit@d2zbits and 500

e.g.,..2000 bits can be serted into the circular . .
b1 2y AR el S g isa e {660 Ul weighting can

bObRIViRAVBE bSHFaBIRRY ibsts Bhd %alflfyolfbft@e 51 3thog@t tHedf@rementioned
the circular buffer (e.g., nmapper 212" can start at a

geseribesuntdizatioe af |equaa10}f/elglnt§1gchr aarigr 1 dutsfand panidy 2 bits, it is to be

B By SR T BRI SR A Wark SRIIRGZP s can e
aﬁpm9a1212 can insert a first 1000 bits fromthe 2000

bits included in the second set into the circul ar
Ter (e. Ylorearsppaystem 22Q0amueats Aedingianpgplengransport blocks.

i@%‘fﬁfﬂ%gﬁ ‘Pffml}lggf% t?“‘%g?n&y blgbﬁséarg ?retsﬂgt Gld rﬁﬁ@cﬂl’hg Q#rt b€Hoddon 2 per

sequence
tradspottdbockdasiyst ematic bits, . ..); hence t he
i ning 1000 blts eed_ no inserted |n
[90HEL ar béf“%éﬁm%ﬁo et éﬂ%tref@d g's, 28| AR fﬁeﬁcnemaﬂc 300 for
EhpYIRra BYEfIS biFan bQ?edf tatd hatchiot A88rithin! @R8B3 taetrrat%i!)ért block

can Send the 2000bits i ncluded |n the circul ar buff
ocarebe inipetteh aﬁh@transByrtlhlcpdkl @inrly systeit 200, Mtchde Hzlﬁ:@@s (e g., code

Bifak 6 AP ST NG i s RERNTHGTR Hasr TR by T incezer

The® estcastodRHAAR LS nfulicll RE tRBS tédder BILD $o (RIDM encoded blocks (e.g.,
systematic bits can be considered to be nore i rtant

ﬁmde%hlolck@ izt sycodm béastdr 314500, preoded bipckiMd Hifg igoh of the
'd&}/ bl%cﬂ( §5.§ P@cglebei ée%%?at%{ crlsegi fu\%c[lg%gpg rés@n% g q'}% of the code

our ces

bl@t:lhs PR30/ Eadhl deheaﬁd:oﬂ@d blbyks23 1@1 31 yielded Honﬁihb hl@ﬂbg fboder 310

the aforenenti oned describes utiljzation of eq

¢iY g Rlupe gy stanatisditsy parity 3 i, gspasiy L yts ZABP?@H% anoged block 0
c I [

362 B BRRIECLRLSAL 1ok, (Y8 PRAVA, DI, Pl 35HHPEbits 0 322,

£10047d bivok éo”Mércan siydtderayReMatioppol B84 semdy hditaul Xi6phed parity 2

ra rt cks It| le transport :
Eégg’are gagaded %fﬂa@ﬂg%ﬁaﬁgn ufe BIRAS TR N 1,230, parity

ﬁ%ﬁ@@@@%@z@hﬁ@&ﬁ%@bﬁskiP@§§] Referring to Fig. 3,
I'lTustrated is anl exanpl e schematic 300 for enploying

Hlﬂéf)}cul ar Therkdfear, baghetiypeaofe bitatceni egidehtyfed tandh growped.  Thus,
ssy%ge’ma%ict bit"oPs fSI, s?rlst%r%létic bits 1 324, ..., systematic bits M-1 330 can be
recognized as systematic bits and assembled into a first group. Parity 1 bits 0 320,
parity 1 bits 1 326, ..., parity 1 bits M-1 332 can be identified as parity 1 bits and
collected into a second group. Moreover, parity 2 bits 0 322, parity 2 bits 1 328, ..., and
parity 2 bits M-1 334 can be recognized as parity 2 bits and assembled into a third

group.



can be inputted. The transport bl ock can be segnented

into M code blocks (e.g., code block 0 304, code bl ock
wa2@8819048 . ., code block M| 308), where M canP@BEUS2¥Y8/058500

i nteger. The M code bl ocks can be inputted to turbo

coder 310 to yield Mencoded ¥l ocks (e.g., encoded

bl ock 0 312, encoded block 1 314, . .., encoded bl ock

M| 316). Each of the encoded bl ocks 312-316 can be

9508 at ed Sgstamdticnigtsi AR, 814, and 83peat boviapainel tofantitterlcaver 336 to

code bl ocks 304-308._ E h of the nc e | ocks

poomIzs A gegpeien tharerh dhethes PBEYChA gg%%2gawdl i Gpgee inputted

ﬁya%t 19{}3%5\9&@% o ralﬂagrhfz)é a]se&’ﬁetn%e (RS p@fdré&’veg hjé blts 322, 328,

Accordi ng, encoded block 0312 can include s mat i c
md 3340 c81 8¢ ipautictlyto Janbintesle@vd 2P0 @mncingamizt ya %qucs: ereof. As

%?van enco gq t9%$%§r5%§2g3 8'%1 lqléll{q ;Y@llz? 0} s% brna fic %1ts 318,
324, a@adsﬁ)ng)o 8d] WilgcIooMsbe 3 g3 ahacliaul 2SBifst mtyzg and 334.
P

bits MI arity 1 bits M1 332, parity 2 bits
Mregordime, to[apothel ilipieaticr (et shaverdha tcym@qu ingsirkegves oan fhe employed

f q’es?lgtlreT;%lt?éj b]bS ? 1@%%%2%% 33-5h Hgﬂtgslyﬁltts n%?)t gﬁ%,l atnds_ﬁ\}% Snjggganty 2 bits

820) 118, ra@d op3. Z@@rs’ﬂt&ntswsheﬂﬂi&hblc chinScaiterbas@nBi@®dan interlecave
into a fjrst roqf Parity 1 bits 0 320, parity 1 bits
Jysgpgtic bits 31%5824.yand 3p0.s whilp a3alpatie w@eﬂ%ﬁ% i(pgteghown) can

o)
R BAGL P P9 ohoBie g SFGRRA-ESHl 2 i o
328, aadd3pargether 2. dj inserbVving 34 padty 10Etsrand @grityz2bitasan be separate
%arlty 2 bits and assenbled into a third group.[0050]
oeRRetheni t s 318, 324, and 330 can be inputted to

Eﬂ)SﬂEt erl eaelodif &0 iftamdes %@630a§1e9b'etﬁ€erah&§ﬁﬁ9cﬁ -sequence of
rt parity 1 bits 320, 326, and 332 can

syspﬁmattedmts é42an Mmrt:@xrelr eho entp86e intricavdodd &mdaS@e@uénaeterlaced
322

loaShER I oy mhtter 1 afuf siwhce pERBn DI eI Hif Y. The

mg@@d&cgf tnedeaic bl 33D, thseRghdce dMpLIt, ervRd S BRS.344 can
and 340 can be utilized for systematic bits 318,

teraftan e 3@ecrtegainte ya Timiles befior 346, Fandxaaple, dhe sequence of

%F 'ntl 1c%1t§ s fg’%ﬁrsé ﬁ%\?x\}]sf&&gmgoo‘fhm%ﬁgl&g{ f?eq R ﬁ{a%lc‘ géquence of

ration eavet

paraly Qyﬁdi 1 olits SY4 tcemtiidréafiet b8 ikbBed 374 th@ Bﬁlcﬁﬁobufﬁﬁ BI46yutlhzmg
1 bits 320, 326, and_332, and parity 2 bits 322, 328,
#reIguningspacganthus ofiking pfithe Plr‘ébl%nliﬂf@r Jhtcan Ibé&WéYt a'particular

%ﬁgtll&fa%l't gk ?e%ﬁi@nc%y%fe hﬁl‘[l% Bﬁs ﬁ@ roB IRkwise (or

| sparate | nt erl eaver not S
taingartleakreispapiftllya firsbsdcsiol 308 o BR6 mramidr &ﬁ?erBé@ei[ﬁ’the sequence of

?yggﬁ‘érfé}?@rﬁﬂgteﬁé SR et %?rrz?&b%ﬁ%é? 2t19t%i hisceulaRButer 346, then
BRI del¥ende %Tb%@af‘ a2 ¥R AU En fe O 53NN QLR remaining sections
350 and 352 of the circular buffer 346. Although shown as being separate from each
other, it is contemplated that sections 350 and 352 can be substantially similar to each
other and/or can be combined into one common section (not shown) of the circular
buffer 346. The sequence of parity 1 and 2 bits 344 can continue to be inserted around
the circular buffer 346 until the end of such sequence 344 is reached or the buffer 346
has no available space remaining.

[0052] Referring to Figs. 4-6, methodologies relating to effectuating circular

buffer based rate matching in a wireless communication environment are illustrated.



[ 0051] The output of interleaver 336 can be the
random zed sequence of systematic bits 342. Moreover,
wo b@sowogrit of interleavers 338 and 340 can bePCT/US2008/058500
interlaced together in an alternating manner to yield
a sequence of parity 1 and 2 bits 344. The sequence of
systematic bits 342 and the sequence of parity 1 and 2
bits 344 can thereafter be inserted into a circular
Bfifee for3gGposearofesimptitiey of keplasgimnce: afctimyddiogimtdre shown and

its 342 can first_be inserted into the circul ar
ereriRed 6 SRS t¥e 26fEqifedt d0obe pridetsipod apdi appfscialed that the
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BPs 15 BAtSER kil sE07 SroBiontubi el ejhe art wil
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. I f the sequence of systematic bits 342 is able to

mes red dnteaglagadnyistes ef wvems,csuchas di racsthtardipgramer Mzm@)ver not all
%lf] (se‘rgatte ectgef%]gg %eequ(i)rfg%aoa {rht I%m%eg%n ldon So%gfao 34§cc‘c§g ngg g%v1{1]1 one or
tldee ehbeimanitsbuf f er 346. Although shown as bei ng

separate fromeach other, it is contenplated t

H958| ons 380thaiséerans te ik ilbusatedrs aamqﬂyod@ﬂqaw A&P thy facilitates
B B ORGP RS RG0Sl b puri

$ dan enclepafty Rabits froth anchcddéi tes. 3t41ﬁbocamet;o nf)icandctsepdreted into
inserted around. the circul ar ffer 346 until th

end
TR OGS UEHC S BRGE, A TRSREN oSy CamBe SRl o 3 uthlily of code

’Gl%cl@sv aAl tﬁ%oecoﬂg%ﬁﬁ bE QB t'&geacfl QOB piRef®f bf Bt Bocks to yield a
4-6, nethodol ogies relating to ef f ectuati ng

plruraciiuj/ af clokied blooks efihe amcwdnthbbhksngutpmttfad lw theltwsbs code can each

§ gg gr%%t? ﬁsgi)/z;lrzr:tgﬁgﬁe r@:&%“&hg#ﬁ%n O{eH)ézer eac off tﬁese bit types

%M@ég&ﬂie@&o Bh£H1§ HRWitsan 8 dGacdtedREb A4S dastHer % SpOfAt 404, the
acts, it is to be understood and appreciated that the

pstanedis] ity ehe a&rety nlobits, | aidt thg p@;ﬂty: ilgraeparbeontertopyed adthin the
?e%ﬁ&&%g t %%s?%]t g Pg\ccafrélgag}%%‘e te bgy Call’ bgmln?erleaved together to
efmo 0

eren ers and/ o

eademidcent |oyde\t\tnghothH&e§ysMﬁﬁlcf bisnthdlarigh QV\bltsaBaih be interleaved
descri bed herein. For exa t hose skilled in.the
toeethgr fo ransaByizs %ar%g%wa&% Tthitst and teq Ryl DEYts can be

ﬁl?éHGQViti %égl?ért Yoeern(B?mEee %e%?c{é'flﬁg &t tie ﬁﬁh‘tf% q)flts thus, three

Interr ates or events, su as |
tindgmened ohduriagy ean bapicldet [(e.gl, bus bztcatfedtlmstystemanc bES the parity 1

bife S Hopics IBR6T mi /06, PBOBSCORY WIRr bPBER boinfpecd with
the 1hﬂehé’e§xle[i%taﬁgl ? §itd ﬁ&té}gﬂﬁbl@ W ARG rhDAd of RERE bf ﬁ&ﬁ? 1 bits and

rate match Ing 1n a W rel ess conmuni cati on enwronmsn
e 140dgmigyd toedraiingcotbpargy 2phits £yn be combined in an alternatlng fashion

where each bit in the interlaced output alternates between being a parity 1 bit or a parity
2 bit. According to another illustration, any disparate, pre-defined pattern can be used
to combine the randomized ordering of parity 1 bits with the randomized ordering of
parity 2 bits. At 408, the interleaved systematic bits can be inserted into a circular
buffer followed by the interlaced and interleaved parity 1 and parity 2 bits. Thus, the
interleaved systematic bits can be preferentially selected for inclusion in the circular

buffer. Moreover, upon all systematic bits being inserted into the circular buffer, the



1 bits, and parity 2 bits froman encoder (e.g., turbo
coder, ...) can be separated into distinct groups. For

WO p@BAmods a transport bl ock can be split i ntoP@r/US2008/058500
plurality of code bl ocks. A turbo code can be applied
to each of the plurality of cbde blocks to yield a
plurality of encoded bl ocks. The encoded bl ocks
out putted by the turbo code can each include
Byataeadpadtybi tusd ppatyi 2 pitd cdnl bs incanryed ity tRe biréwdar buffer using
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oS PRISHL BL TER 3 SR SR DR B o i«
Ruebh@coasiet. A&t 606, the collected parity 1 bits can be interleaved together to
generate a randomized sequence of the parity 1 bits. At 608, the collected parity 2 bits
can be interleaved together to generate a randomized sequence of the parity 2 bits. At
610, the randomized sequence of the parity 1 bits and the randomized sequence of the
parity 2 bits can be interlaced in an alternating manner to yield an interlaced sequence of

parity 1 and 2 bits. According to another illustration, any disparate, pre-defined pattern



matching in a wirel ess comrmuni cati on envi ronnent. At

502, systematic bits fromat |east one encoded bl ock
wWo@eiopaiddsl by an encoder (e.g., a turbo coder,PCT/US3008/058500

can be identified. For instance, the systematic bits

can be recognized utilizing a%riori know edge of a

format for encoded bl ocks yielded fromthe encoder. At

504, the identified systematic bits can be coll ect ed.
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[0058] Fig. 7 is an illustration of an access terminal 700 that facilitates
performing circular buffer based rate matching in a wireless communication system.
Access terminal 700 comprises a receiver 702 that receives a signal from, for instance, a
receive antenna (not shown), and performs typical actions thercon (e.g., filters,
amplifies, downconverts, efc.) the received signal and digitizes the conditioned signal to

obtain samples. Receiver 702 can be, for example, an MMSE receiver, and can



mat chi ng. As used herein, the termto "infer" or
"inference" refers generally to the process of

WO e@somonsy about or inferring states of the syRCBEH$2008/058500

envi ronnent, and/or user froma set of observations as

captured via events and/or datta. Inference can be

enpl oyed to identify a specific context or action, or

can generate a probability distribution over states,

tamnpréscanginendulbe 710dfthatean eemadulbe rpcedixaliyhibsisi andtphatide them to

is, the utation of a.probability distribution oyer.
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parity 2). By way of further illustration,
dep.etridnuty @aer pefahigdaforppieielated depeiferHns &Wﬁﬂ% actions and

g&@ﬁb&e sdtCrdhn hgféi MRk, \%%Sp%ﬂ taﬁ%h]uoﬁa RE: tﬁfﬂt%cols and/or

as suc ering ghtings tor edach o
mgbmmmmbBMmkmﬁbwuhammhaﬂaﬂﬁx@m&drhaa&dﬂmmpn such
' for ex

|65 o egolntieRampegiust il he e pird cin HabaRG Tcfescribed
ﬁér@mnge{n 'b@t&ﬂﬂgle@ofaﬁlé b¥hlor} R M%ﬁll@ohe“r{bﬁ'ﬁr&n%% include both

that can be nade or the manner i n which
voltelcend esnwrletilpacbendry. Bonyun@hﬂoﬁnmmnhnwhmtMaﬁmdu&rmnwﬂmHe

enbodi nent d/ or .met.hods desc her ei n
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mat Chl ng N a W rel ess conmmuni Catl on ySt em Access
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gclﬁg gg‘lex{ Id caEI?r n{eﬂl g}?ncfgy OPTC &lugt?at%ﬁt a%rzinr?ot( lrilrghation, RAM is
orns typi‘cal Yattions ereon (e.g.,
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naI and digitizes the conditioned signal to obtain
m@gus Béﬁﬁv@mm\é) ianblsedaty e SRV DRIH SIAMREM), enhanced
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can be a. essqr dedi c ted to anglyzing information
FURRSF e EW SHE %lﬁedfe,zt awn&ranagﬂw gﬁf@%&f BYRESRT RN

[60'61} ransniRe&ian Y i@ AlfRPIPLLEEy (48ple@ tPEPHRSRAVer 710 and/or
hat controls one or nore conponents of access

e intentecer 702, whinll/con be ubsteesdlyrsimHat tooitdrleavel 308esf Fig. 2 and
}nlic]efrparcgraﬂoogf ﬁi%??.i ﬁodreg\yer, although not shown, it is contemplated that access
terminal 700 can include a turbo code encoder substantially similar to turbo code
encoder 204 of Fig. 2, a bit type separator substantially similar to bit type separator 206
of Fig. 2, and/or a mapper substantially similar to mapper 212 of Fig. 2. Interleaver 710
can interleave systematic bits included in encoded block(s) together to yield a first
randomized sequence of systematic bits. This first randomized sequence of systematic

bits can thereafter be mapped to a circular buffer (e.g., inserted into the circular buffer,



receiver 702, generates information for transm ssion
by transmtter 716, and controls one or nore
weomwpormeut s of access terminal 700. [0059] AccRGHUS2008/058500
termnal 700 can additionally conprise nenory 708 that
is operatively coupled to protlessor 706 and that can
store data to be transmtted, received data, and any
other suitable information related to perform ng the
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terl r 210 of t hou
s 0P it bt Zrbh e lsuodhi BRnPRmenasessgrminals
BOFAnEsishay thdHsR@: 5882 80T ORBECIvdHBID RAM FRbivY iSforthdtddn ftéhn receive
turbo code encoder 204 of Fig. 2, a bit type separator
anipataa f0paindyis sipatatizielytassasiiated yid & dpmpdulator 205 thyt demodulates
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yield a first random zed sequence of systematic

tﬂ s demopy 16 hrisyoren o %Ha@aaﬁ@n@@réfcewétfmﬁwss terminal(s)
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parity 2 bits interlaced amongst each

randomized sequence of parity 2 bits. For instance, the systernatlc bits, the parity 1 bits,

and the parity 2 bits can be included in at least one encoded block outputted by a turbo
code encoder.

[0063] Interleaver 818 can be operatively coupled to an interlacer 820 that
combines the randomized sequence of parity 1 bits and the randomized sequence of
parity 2 bits to yield an interlaced, randomized sequence of parity 1 and 2 bits. For
instance, interlacer 820 can alternate between parity 1 bits and parity 2 bits in an

outputted sequence of parity 1 and 2 bits yielded therefrom. Moreover, although not



in an alternating manner. Moreover, this second

random zed sequence of interlaced and interleaved
W@2008t1y9048 and parity 2 bits can be incor por at eRCT/H82908/058500

the circular buffer such that bits fromthe first

randoni zed sequence are transtitted first followed by

bits fromthe second random zed sequence. Access

termnal 700 still further conprises a nodulator 714
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badelagir 822 om baprt shpoedsjoreiid/oor nanﬁoen@ﬁmpc%sprs &izit shown).
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tromt enfsitasedtce PAL foas drassmit G802 qancdssw] %]d% a\dcardieg to an

g}?&%?plee nga%g ata stream can be transmitted over a respective antenna. TX data

processor 914 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

[0066] The coded data for cach data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is



substantially simlar to turbo code encoder 204 of

Fig. 2, a bit type separator substantially simlar to
WhRaostiygoes separator 206 of Fig. 2, and/or a naREEDS2008/058500

substantially simlar to napper 212 of Fig. 2.

Interl eaver 818 and interlace?’ 820 (and/ or a mapper

(not shown)) can provide data to be transmtted to a

nodul at or 822. For exanple, the data to be transmtted
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tra ta stream on a par ar co
sahigimms ge. Ige dileds, famphlﬁbatandatoavrmbnms) tocypeawedegicdddiditizes the
066] . The coded data f ach data stream can

dat a.
B%d.?tmn[ﬁgﬁrgé%@ WovKleprempiesa gt °h PSS ples to provide a

& BAHSNEY, dﬂeya%myﬁ%btgtf@aﬁw ng (OFDM techniques.
Additionally or

[0070] An RX data processor 960 can receive and process the Ny received
symbol streams from Ny receivers 954 based on a particular receiver processing
technique to provide Nr “detected” symbol streams. RX data processor 960 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data processor 960 is complementary to

that performed by TX MIMO processor 920 and TX data processor 914 at base station
910.



alternatively, the pilot synbols can be frequency
division multiplexed (FDM, tinme division nmultiplexed

W@ TOR190¢8 code division nultiplexed (COM . TheCPHUB2908/058500
data istypically a known data pattern that is
processed in a known manner can be used at access
termnal 950 to estinmate channel response. The
mul ti pl exed pilot and coded data for each data stream
f11pe nodal 1&’06@5(&897@ canq}aniodicahﬁriptedjunbaﬁﬁdl available technology

artjcul ar dul ati on j nary _phase-shift
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Pleees sl bdBfdcedsP@6Y la T QafimHbEREdran SSMH%@J asof REcil&Btraffic data
data streans can be provided to a TX M MO processor

6e0, numbarrofchta strpamisefrorp ragdadss souree 9 Hp dud diddtech b yamodgator 980,
{@nﬁ% r%lg tranle\Qtte%‘?%Mﬂ%'\l/r?%% n%)ﬁ{s Sha 92r911t elaeo FI? {oot\)/alsg Seition 910.
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recei ves an rocesses a respec

symdnatted by eass merpmmh%G dh&tlmr pa‘mfeesair%IOO@nsprgmk she extracted

and further conditions ( lifies, filters nd .

HseaRs & feymiine Wi H@C%qn@aqaaa%l& B oY diernipg dhePenforming
al suitable for transm ssion over the M MO

channel . Further, NT nodul ated signals from

t(}ﬂﬁﬁlsrri tt erc@@Qa o3y an,rg |97gzzn direet (4 gn@nhttrcbledocbndmatd,\rlfnanage,
enna 924

o sB8 iR af Dare U P HE Sho aRERP FFIAaT Ry HRRGINF R gspective

ﬁlro@esfs@l%@m eed @YIO N Bé‘ hﬁ@&@ﬁ:d%ﬂﬁm@ﬁbgﬁim SRPy720Mek dt6Y program
received signal fromeach antenna 952 is provided to a

easkep i dasa.r dlregasears (ROVRA 984 gan ksouptifayB4 eompiations to derive
4
ggﬁggé%(? glls%u(fsger}rgﬁ Ing)é1 ?C'stlgn%’te% fOr tfhI u})@ﬁlg’ at%aa c[g%wﬂl{nkers’eSpe%ﬁgely.

Ive Si I ZzeS

poadj ti oneth si gRRkt, tlaglpﬂoohad@elgs a@&l@@lﬁe@nﬁhﬁ Uohfelr Channels and
rocesses the sanmples to provide a corresponding

Tradlie Chaapel Ssyh%Palﬁqnér@ hpeyprofanaiciste ¢ raa%aéfc{c}@%ta}l Channel
BN O P I5ER RSP . runr
Legleal\(émtrpt Cbaseisngntiedided gPezin®CpntodiCaniNl (PGEHYcwRidh is a DL

S R o RO B AU VBGTOET di Lol g kfppnnels can
Enp R0y NultiB&t tEtfol ©hannel (MCCH), which is a Point-to-multipoint DL
channel used for transmitting Multimedia Broadcast and Multicast Service (MBMS)
scheduling and control information for one or several MTCHs. Generally, after
establishing a Radio Resource Control (RRC) connection, this channel is only used by
UEs that receive MBMS (e.g., old MCCH+MSCH). Additionally, the Logical Control
Channels can include a Dedicated Control Channel (DCCH), which is a Point-to-point
bi-directional channel that transmits dedicated control information and can be used by
UEs having a RRC connection. In an aspect, the Logical Traffic Channels can comprise

a Dedicated Traffic Channel (DTCH), which is a Point-to-point bi-directional channel



data for the data stream The processing by RX data
processor 960 is conplenentary to that performed by TX

worMB1Ipogeessor 920 and TX data processor 914 BET/D82968/058500

station 910.[0071] A processor 970 can periodically

det ermi ne whi ch available technology to utilize as

di scussed above. Further, processor 970 can fornul ate

a reverse |ink nmessage conprising a matrix index
patitatahteanne &'H &orkthe atanefep of tusaninf¢rddfidh. TARoy tedrsgcal Traffic

S e TR (P s R L

gﬁ&ﬁdﬁ£f§§ﬁhng gtﬁgg@gég i nk message can be processed
data processor 938, which al so receives

t(}ﬂaﬁl‘l ¢ datmaf espat,ilmirporto€haats @&t rodmsficdl ot BLdatdaUL. DL

b Sty SRS t fafisrloanneL it b v iah SHared Data
bagdhel DDAIRCIYY add @PaBihe. CHBRAIPCRL). bﬁ&eP@Hadah%ﬂpl%lrQUE power

the nodul ated signals from access term nal 950 are
et (eegd BiscanennaBe@ption QR tC[de @an by llﬁ@@%td/b)’ ¢he network to

@12 %JE Srgg lgl%tg%roa%as%e(fj (8\%2 91{1J lgn tlI%r d P%‘lﬂg i \r}?gf SI%ymgal layer

rocessor ext

([!H‘S)iﬂ;@oﬁrb@mtﬁﬁﬂ ddnetst yd deCoBS é@t@/ﬁaﬂﬁc%@nnéfyr TReUL Transport
ﬁrocessor 930 can process the extracted nessage to
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can direct (e.g., cont ro
[dTdpe, et ifhé Popeclatninol’ cah 1111&6@: stseit mfoDLQ:h@maahdami:Uésehannels

TPl ahoHRl SR TR 1 el pruges Rt & paTdCPICHD:
§§ﬂ€h€orﬁ£a@1@ﬁaﬂ‘h&ﬁl@? S@F‘I? @%hﬁnoﬂ:’ (&P ARanRA0 @@éH?nghared DL

can al so perform conputations to derive frequency
CnmmﬂsélmesﬁomSECégbgnhhﬁﬁmﬁKwCQﬂmBluﬁhmnwlaﬂdCC}D Shmed UL

Earrd ChaERE Ru ko bk Teassthenl BB pg el B physical
Shatd ivatClanngdi SDILPgDCH), CANPoRlr CHARBEIChagRD (UF@OHi)e Paging

a Broadcast Control Channel (BCCH), which is a

bidaaaias| Ch@@ﬁeldféﬁﬂba%ﬂmdw@gién@ﬁﬁt@b Fhamgiel (InRCdi)rraBY oy of further

@r ‘{r!&f“ 1, an nL ?q%ﬁéls q’ﬂ% ﬁgluae ¢ %ﬁym%‘f i 3? @h AI%QésQ %hannel

{PRNCHRr Shgimgl Q@ualityf Ihﬁi’wtolr Cll'hanh@r (@QE]H) W&;ﬁnmgdg@hent Channel
Control Channels can conprise a Multicast Contr

AREED: (Pm@gq)a Swpsck ﬂnqhgatgr diappels AR p%qapﬁd B@quest Channel
el 2SRRI M (B o esioatia i
Chmnmhﬁﬂﬂﬁmﬂfor one or several MICHs. Cenerally, after
ﬁ@hgﬁlclt IS(I’)llnﬂ hﬁ@ﬁ?@ﬁ% rlcl:ag netggbgglrégllt?sc)described herein can be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units can be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[0079] When the embodiments are implemented in software, firmware,

middleware or microcode, program code or code segments, they can be stored in a



UEs that receive MBMS (e.g., old MCCH+MSCH) .
Addi tionally, the Logical Control Channels can include
wW@2mediwat ed Control Channel (DCCH), which i s BCT/US2008/058500
Poi nt-to-point bi-directional channel that transmts
dedi cat ed control infornatiortnd can be used by UEs
havi ng a RRC connection. In an aspect, the Logical
Traffic Channels can conprise a Dedicated Traffic
fdaeliinercad BNCH)edivaini snbh hsa stoF@k Rbmpoagmdi Atcode segment can represent
bi -di recti gnal. channel dedi cated to one UE for the
t PERFSHWE, dFUngien 4 FHOBFMHETM of PIORIYY, @ FHEINE oy Pibsputine, a module, a
' hanne)| i td fi
L ERRG Fare B MR Ay ey yietures or
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Channel” (PCH). The PCH can support UE power saving
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fpuge] cal | Byes sOfthiie ihgsatiEmasont el teciiqie dsatbddoicrein can be

other contraol/traffic channels. The UL Transport
orplpmentsd vdth Bwdples dega magrdorRs ABBSEaNSCIRAR e| o RhgiHperform the
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BB LR i e ooy PP S Bk R Fpemory wnits and
£ dte bihmoddshore.hdha elesnor@nnit kah bdémplesehtedfwiblin the processor or
channel s and UL channe] s, For .exanple, the DL PHY
eHEmAkIS _ﬂeeaﬁquﬁ%%de:WE&hﬁ&ﬁe B PO DerRRRInIGBple foupled to the

ERHONL 28k b MR AN R kbR theGRmon Control Channel

; Shared DL Control Channel (SDCCH); Milticast

0981} ol Ch¥theref¢mGHYe Fipat@dillustraisdiigraneystenChi@fethat enables

S ;. Acknowl.edgenent annel (A : DL Physi cal
SRSt RRE T P e SBaep Tmub el b FOr example,
Shamnebod YRCkddde Stasdsn %ﬁﬂtﬁﬂﬁy Gaitah aGhasRekioh PlAddbiding to another
and/ or Load | ndi cat or annel (LICH). By way of

fliystrateon, pystemtlPaQ conrestdgent Igasppavtidhawrbinsancgpgessriernugal: 1t is to

B PSP S8 O R0 et v o
b aneebnd| AacGEithat Avpresena flbidbismy impictheat® by @hadsstor, software, or
(ASICH); Shared Request Channel (SRE ;UL Physi cal
aabiaiaatharcehtrmhelmpure pSPtgm 180 mstudss 8 degiei @rapjming 1002 of
I ot . .
%@tﬁ@ﬁ coliipoh At thd: QB §%;t elh cro] ej?m&t‘i)orp %mqﬁﬁﬁée?g%é%? gg)ulphng 1002

e enbodinents descri eln can be 1 np
taar ohwhrde ,ansaé dtrier epmiponenteoe nteri ddingvsystematic dito collested from at

inati th f. F d . .
Fe%ﬁﬁogl%&%{?gfqld 0(!19? (ir“]}’ép‘\m%rggg’ség} ﬁ%rogl%i 1{@50&%@@, logical grouping 1002

can comprise an electrical component for interleaving parity 1 bits collected from the at

least one encoded block 1006. Moreover, logical grouping 1002 can include an
electrical component for interleaving parity 2 bits collected from the at least one
encoded block 1008. Logical grouping 1002 can also include an electrical component
for interlacing the interleaved parity 1 bits and the interleaved parity 2 bits 1010. For
example, the interleaved systematic bits can be wrapped around a circular buffer first
and the interlaced parity 1 and 2 bits can be wrapped around the circular buffer
thereafter. Following this example, the bits wrapped around the circular buffer can be

transmitted via a channel, while remaining bits not included in the circular buffer can be



i mpl emented within one or nore application specific
integrated circuits (ASICs), digital signal processors
W@ DBR4)90481i gi t al signal processing devices (DIROEYS2008/058500
progrannable | ogi ¢ devi ces (PLDS) field progranmmbl e
gate arrays (FPGAs), processot’s, controllers,
m cro-controllers, mcroprocessors, other electronic
units designed to performthe functions descri bed
betfheled, fran @i rbnsnattedn Adidti@atly, fB6A2]1006ean tihdude a memory

ﬂﬁd E%?f‘téglag rl?}?tl‘él}ncgllegge OE Sggé&tgfgom{og§ %sg%%%(ri with electrical

é&gﬁ%ﬂéﬁ%’ 1dotle¥0(%arlob§ SAdOT A9, 'Whﬁg%ﬁ&!vﬂ%s g%ﬁga&lte‘%nal to memory
medi um such’ as & storage conponent. egment
tQ, ﬁtéptoelsﬁemdewtqndcthadmﬁw ngoré uﬁcltctunal cans)ubq:nts:) §0GmM1 0@6, 1008,

E@— % gutine, a nodul e, a software

%5@ @&angx§ glnIB?n a'é mbi nati on of instructions,
]bSt I UCTAtHa€ Shas WecRT RIEFFBIS hsdvRMBRIRles AxERPRs SEIFRNbr more

can be coupled to another code segnent or a hardware

enbedimentsy Ipss of peprsm dlpbPOSSédﬁetwd%gnbmf:wmom@nvabtﬁaqoemblnatlon
B, PR i 2 OB B PSR S PSP, o grggenionca
&ﬁb@cﬁﬂwnﬁso buabake df 0®&1n§ﬂya$1§1ﬂnlh ttﬁéi ausmag r3sHpnidi ﬁhatbhﬁny further
neans i,ncl udi ng nenory sharing, nessage passi ng,
1pﬁtgbns r@@g\p@mut@trlqﬁsqﬁ@glp%em@chme{n@@g@ﬂ)osp@}e aAccordlngly, the
ﬁ&fchw@({ grnb&ﬁhl%ﬁ'@ Q]{'eahl't%e%tt@ Sm%fi‘a%gg 1QY&?P ﬁ&&t‘f&ﬂspﬁgdlﬁcatlons and
erern can I mpl emented wth nodul es fe.g.,
parocieds thes falf witkini tha spiria aod scm)pe f thchatpepdadf daimst Hairthermore, to
function cribed here sof fware codes ca
e gPenti the %’Z’ﬁotfe?nuﬂ?ct %Jeénds éwﬁ Hﬁ%ythﬁ r%eaé@ocff‘écrlprwe or the
OB, YsidRl kerfial Bfed 0! @)'T%@tﬁglu\é‘{'v% hipn tﬂﬁm&rroﬁﬁﬁﬁp toOthe term
external to the processor, in which case it can
dmmmmmu@ﬁ&mvebmpmmmglsdntqwﬂh@vﬂmn@esﬁnmdwsaivmmmmudwmnd1na
ans as is known in the art. [0081] Wth reference to
g™ 10, illustrated is a system 1000 that enabl es
enploying rate matching in a wirel ess conmuni cati on
envi ronnent. For exanple, system 1000 can reside at
| east partially within a base station. According to
another illustration, system 1000 can reside at | east
partially within an access termnal. It is to be
appreci ated that system 1000 is represented as
i ncluding functional blocks, which can be functiona
bl ocks that represent functions inplenmented by a
processor, software, or conbination thereof (e.g.,
firmvare). System 1000 includes a | ogical grouping
1002 of electrical conponents that can act in
conjunction. For instance, |ogical grouping 1002 can
i nclude an el ectrical conponent for interleaving
systematic bits collected fromat |east one encoded
bl ock outputted by an encoder 1004. Further, |ogica
groupi ng 1002



can conprise an electrical conponent for interleaving

parity 1 bits collected fromthe at | east one encoded
Whb@sk199®06. Moreover, |ogical grouping 1002 cREI/US2008/058500

include an electrical component for interleaving

parity 2 bits collected fromZhe at | east one encoded

bl ock 1008. Logical grouping 1002 can al so include an

el ectrical conmponent for interlacing the interl eaved

parity 1 bits and the interleaved parity 2 bits 1010.

For exanple, the interleavgﬁ¥§éi ematic bits can be

wr apped around a circul ar 4 first and the

interlaced parity 1 and 2 bits can be wapped around

the circular buffer thereafter. Followi ng this

Babpldgimethes: bi t s wr apped around the circul ar buffer

can be transmtted via a channel, while remaining bits

not included in the circular buffer can beexcluded

from Reinghdd g fat@ightes \ddict iahihy. isY$t @S doi@funication

i nclude a nenory 1012 that retains rnstructions for

exemaricny comnusingns associ ated with electrlca

conpopent 100 00 100 d 1 own as .

bei ng” delpRars ?m%‘rﬁeﬁo ;Pail%ﬁ,%nﬂ t %YV\ge lﬁsnfser dfigggoder into

Hhamngﬂﬁm@; more of electrical conponents 1004, 1006

1008, and 1010 can exist within nenpry 1012. [0082]

What Héloguing thresstankdlg bisole PRI lualé% apg heprasidy &fbits thin the

is, of course, not possible to

g% %ﬁ% éﬁgggg?%ﬁgﬁcelvable conbi nati on of conponents

or nehimﬁmhxgghemtérlm\z@hpmﬁ é$>1t9fmth\&he intdrlcaged peeity 2 b1ts

?Lotr ﬁgﬁg&fpg %% i etgr‘ge@gﬁ(ﬁm %st?rﬂ%ﬁc o?p%q Eictq%rg U‘E)%%i%r ?olﬁ owed by the

ﬁ@&@cé@&ﬁ&%%rﬁ@@ed%h@ﬂ @ﬁdl Phtty ofpiNafjgous enbodi nents

are possible. Accordingly, the descri bed enbodi ments

are i mssnutogtte kithinsatedanto tbaichcuddrtbeffat.i ons,

modi fications and variations that fall within the

spirit and scope of the appended clains. Furthernore,

b0 t henexdeidld dritdtimt Nkt BomphSing @?Efylﬂ a PR cdd? to at least one
either the detail ed descri ption or e clains, such

elenbliogk itprtasperets etoleps ¢n¢c¢11¢9ric<b bi%kathﬁahtn@lﬂﬂs@lm frgoded block
%n% ude? the%gg%rl\%lﬁt?w Q ﬁ* gﬁrlgagglt% ?R Sﬂ ?ll%b% Iabﬁ {:IO\D ‘t}e Gsep%ragd.

cIa|n1CLAINB What is clalned is: 1. A nethod that
facilitates rate natching in a wreless conmuni cati on
énvi r heBwthod A gimsd. furthe cprpaisinggeepsiziigat txpemfteach bit in the

BRSO 0 B O 80, FBROSy opn
parity 1 bits, and the parity 2 bits within the
4. The method of claim 1, further comprising;:

interleaving the systematic bits together to randomize an ordering of the
systematic bits;

interleaving the parity 1 bits together to randomize an ordering of the parity 1
bits; and

interleaving the parity 2 bits together to randomize an ordering of the parity 2

bits.



respective, distinct groups; interlacing the
interleaved parity 1 bits with the interleaved parity

WQ2B1$9048 nserting the interl eaved systenmati c RPCT/ESI008/058500

a circular buffer followed by the interlaced and
interleaved parity 1 and pari?¥ 2 bits; and

transmtting the bits inserted into the circul ar

buffer. 2. The method of claim1l, further conprising

appl yrhg mcthod d dede It ongilatiegsthe oime:rkewhel bhritgk 1 tlats with the

gen st one encoded bl o t he at | east
g—‘&?é?fie BP%té’kze %Hél HHE%T tHRPISY S (8 I}”&g Bi feadompizg rﬁlé‘i?‘?r’c%g of the
%gﬁktlsbltsa@/‘ijthtahﬁnﬁgrﬁiz%é( ofddin gsof{tﬁe %12/@@&@1@ dn aﬁemy‘l?g manner
t hod claim2, further conpri recogni zing a
whpe cath baah abbequenpe bhthe anteﬂwsltand nmetcderved edrityl bekd parity 2 bits

0 PS80, 50 TR Sy BB L 0r PO

interleaving the systenmati c b| ts together to random ze

an ordering of the systematic bits; interleaving the

par i t&th mé¢thed todgdainer!, titerlapiagnthe elnmﬁlewaﬁlepamig bfbitshavith the
ﬁler @ %edl p?ﬁt%zfan %uggérglczolng?ﬁésl n%ﬁm% 1%1 ? Lle}a gozm%bilea é)rderlng of the
parit§ Sbits hethn® rhRidnifedcodemind of Ith'H paritacl bBiEs hb@ function of a pre-
Interl eaved parity 1 bits with the interleaved parity
gefhiedattert her conpri ses conmbining a randoni zed

ordering of the parity 1 bits with a random zed

ordering of the parity 2 bits in an alternating manner

Wher eTeaahcthod off relans égderice afmpriéng ntsertingcaltl cintie interleaved

i nt erle VeI(il ]ﬁ[gé% | {‘3%91’1}3{1“33%%6 S{llolg dlzl%?%lblgfrs? | ttgglgi%%ﬁwénterlaced and

;Hg@ﬂeqeg ffl aﬁ&?hrﬁ‘ﬂtylz’bi{sm erlacing the interl eaved
parity 1 bi Wwih the interleaved parity 2 bits

further conprises conbining a randorri zed ordering of

he parity 1 bits Witt.haran d. ordering of the

arit ‘ﬁ“%‘f’stsscoﬁ’émﬁu‘fadﬁl%@P%aﬁatB? CQH’;PPéméefu ned pattern.

7. The nigetdrp th@leteh@infrdetidndrt1BRY t6 AIBAkiFEAS gysltdl@ﬁfct‘thﬂ@ Oparity 1
all of the Interleaved systematic bits into the

bits, candaparnif  diits piror att lsastnery enenged Wogks puipnticdibyt te encoder,
%(ﬂ 2{1}\}\%”‘ C[ﬁ? IQ&QIHGH rl[ %tl%dbl%a rln{e\{le%wﬁg dthgJ acrolllgé/teg sglsteﬁl'atic bits

SS CcOo 'on a
R eIEY tol g@bralteeﬁ aaﬁsmlmt%q@stnlce 13 sysﬁérﬁdtﬁ%ltsp collectlng the identified

i dent i f g[sstematlc bits, parity 1

parity 1 bi s interléaving the collected parity 1 bits together to generate a randomized
sequence of parity 1 bits, collecting the identified parity 2 bits, interleaving the collected
parity 2 bits together to generate a randomized sequence of parity 2 bits, interlacing the
randomized sequence of parity 1 bits and the randomized sequence of parity 2 bits to
yield an interlaced sequence of parity 1 and 2 bits, inserting the randomized sequence of
systematic bits into a circular buffer followed by the interlaced sequence of parity 1 and
2 bits, and transmitting the bits inserted into the circular buffer; and

a processor, coupled to the memory, configured to execute the instructions

retained in the memory.



bits, and parity 2 bits fromat |east one encoded
bl ock outputted by an encoder, collecting the

W0 dwatidosed systematic bits, interleaving the ROI/USWIES500
systematic bits together to generate a random zed
sequence of systematic bits, ¥bllecting the identified
parity 1 bits, interleaving the collected parity 1
bits together to generate a random zed sequence of
pari t Yhd wixictess caomueichiioty dpharatud eifitclaimh &g wiharcid sheanemory further
bits,.interleaving t he ﬁoLIected garjt 2 bits . :
feRyRt Hsirugtipng dplated te nferlaging e apduriged sericnte plapyrity 1obits and

%ﬂie:rgndgﬁrgEﬁéeaﬁé&Q otg?grggaﬁﬁ%%zaﬁ%ﬁ%ﬁ RRnREr tg ;fs"{é;d tulglinterlaced

e rando sequence of parity 2
ydqebubear pantyelr dralczbitsequence of parity 1 and 2 bits,
inserting the random zed sequence of systematic bits
into a circular buffer followed by the interlaced
$@quUenEe wiklcRREbrhdudticaitéhsapPhthfus oRRMih8aRGRt it tHRUndMry further
bits inserted into the circular buffer; and a
mt@@se@g‘@mqtlo@.@ tddtedita @artsm@ttlng m)},egst aqmﬁtmtg@ﬁtb@ interlaced sequence of
BT L L B SRRy ol or e
tangomE kyquetEd drasystembat Bids.i nstructions related to
interlacing the random zed sequence of parity 1 bits
and the random zed sequence of parity 2 bits in an

ter L (el [ -
B T TR MR bR bl P L A SACRARUE ISy further
spay atstrecta@ins atlated t8, trankaiteéng) tHchendanizey séquehbeof systematic bits
retains instructiqns related to transmtting. at |east.
BIidPiagsmistiop fba fi il s Eaerenicaugdice RhpHTHty 1 ng pits
bits using resources avail abl e subsequent to
transm ssion of all bits of the random zed sequence of
$3st efrbe verelziss sommimicTihaswippahts ©f clmmdnwbatciothe memory further

appar at us of cl ai erein the ne furt her

FRR Rttt cisihes BMEirGa e, SHEN et [fght R code block 10

%@f&%@éntﬂeeﬁit REGUSRCEcOdcSYRERMAL € 1&8ist SnPeh&@ded Block includes the
ransm ssion of a first bit of the interlaced sequence

yfstopratictbyts.1pagitdl 1 Ritpiangd panty. 2 tiksetohie sepasased.
communi cations apparatus of claim8, wherein the
menory further retains instructions related to

appl yThg vairdlensbeort@deichtiondt appasils oneldade2 phdelkeit ahe memory
enerate the at | east one encoded bl ock, the at. | east
CEFREYBR HIsHrea0s rRlgfeddadeeanizings t dyast ofceash it inghe jat {east one
j i 2 bi e te 3,5 The
é??g(%Eggggﬁﬁéh%ﬁggﬁghéaggpg$§?%éﬁ%?9élgﬂﬁ%@&?'mherein
the menory further retains instructions related to

recognj zing, a type of each bit in_the at |east _one

é‘ﬁcpdibe BiglaRs C%ﬁ@uﬂ%féonééwﬁgawﬁ of Skt the memory further
R&fihd Ysthuct@hs PR3t Yo i%ser@iﬂg all B&ts W fhe |r§1ﬁ§)nﬁ9é@'§éahéh%5 bPBtematic
apparatus of claim8, wherein the nenory further

bits into the circular buffer prior to inserting a first one of the interlaced sequence of
parity 1 and 2 bits into the circular buffer, insertion of the systematic bits and the parity

1 and 2 bits being a function of available space in the circular buffer.

15. The wireless communication apparatus of claim 14, wherein the memory further
retains instructions related to transmitting bits inserted into the circular buffer and

inhibiting transmission of bits unable to be inserted into the circular buffer.



retains instructions related to inserting all bits in
the random zed sequence of systenmatic bits into the

W@Rsai®u8 buffer prior to inserting a first oneCDUS100&058500

interlaced sequence of parity 1 and 2 bits into the
circular buffer, insertion of3the systematic bits and

the parity 1 and 2 bits being a function of avail abl e

space in the circular buffer. 15. The wrel ess

t@MuAi watlesrcoapparicitions eppacdtas tiaflénablhengioyitidimate matching in a
menpry further retains instructions related to
Y"l‘rgﬁ’é%?qr?ml%@c%tiqnseqvﬁg%‘?l?létdcqrﬂﬁrbgu%ghe circular buffer

and i iRl fof ﬂﬁeﬁéa@ﬁ%’?gét%hﬁﬂ Bfts PoItcR iR Gt eRstRfe encoded block
inserted into the circular %uf?er. 16. A wreless
ootk lgedn owsd@ppar at us t hat enabl es enpl oying rate

Cormpr et oraiHEFYEE ofBar Byl SRy SRRy s one encoded

pRLkected fromat |east one encoded bl ock outputted by

an encoder; neans for interleaving parity 1 bits

col | egrcenp foronicriseviag pasifyse @m@%@@deﬂoml thelat lpashone encoded
f)lork,iarﬁt erleaving parity 2 bits collected fromthe at

Qast 8ne encoded bl ock; and nmeans for interlacing the

i nt er eavefbr pateilhdind tHY interRaced paity Nt Bitd @av ed ipgilciyedZparity 2
bits. 17. The wirel ess conmuni cati ons apparatus of

Bitsi m 16, further conprising: neans for identifying a

type of each bit in the at |east one encoded bl ock,

the type being one of systematic, parity 1, and parity

27. antherdnkss ammepasitains agpaaak obelhin hé,dushdresppeisinge

col l ecti on_based upon the jdentified type. 18. The
i r ol BSATRHISHRE GriDeph&tch bib b fhocitAris 98¢ cRepdehfock, the

HPEBEMS I0RE o BRRSNAR! pARPE! Ald NIt} Per@t | east one

éncoded bl ock froman Inputted at 1east one code
bl ockmea®. farhecparatiokessshclitmoti e atchmes vappledtonsbakd upon the

cl ai. 6, further conprising: neans for incorporating
l‘%@tlg?‘ﬂ’ltéfp?'eaved systematic bits into a circul ar

buffer; and neans for incorporating the interlaced and
interl eaved parity 1 and parity 2 bits into the o

&8.r cullhe wiiglase comppwaegtiens: apperatyscdr Qoral 6.obrtheér ¢omeprising means

}‘fgtg%ﬁ.%gt V\/%et%e Y RLSGTRE 'eﬁcokalea ?lo‘cﬁ Qi !ﬁle 'nﬁl{tecdjelt%asf) gI{ef ceorii's block.
. e réel"ess comruni cat'l ons appar us of "clarm )
further conprising neans for transmtting bits
i ncor %or ated into the circul ar buffer over a channgel.
19. he wireless communications apparatus of claim 16, further comprising:
means for incorporating the interleaved systematic bits into a circular buffer; and
means for incorporating the interlaced and interleaved parity 1 and parity 2 bits
into the circular buffer subsequent to incorporation of the interleaved systematic bits

into the circular buffer.

20. The wireless communications apparatus of claim 19, further comprising means

for transmitting bits incorporated into the circular buffer over a channel.

21. The wireless communications apparatus of claim 16, further comprising means
for interlacing the interleaved parity 1 bits and the interleaved parity 2 bits in an
alternating manner where each bit in a sequence of the interlaced and interleaved parity

1 and parity 2 bits alternates between being a parity 1 bit and a parity 2 bit.



21. The wirel ess comruni cati ons apparatus of claim 16,
further conprising nmeans for interlacing the

WO piosniwas/ed parity 1 bits and the interl eavedP@HDE1098/858500
bits in an alternating manner where each bit in a
sequence of the interlaced ant! interleaved parity 1
and parity 2 bits alternates between being a parity 1
bit and a parity 2 bit.22. The w rel ess conmuni cati ons
Appar Ahesvitese kamnmubatibnsr dpperatsosiplaiad hg fietherscdngirising means
interlacing the interleaved parjty.1l bits and t :
fo[qtnétﬂl@:g% eﬁ%‘rte{lf:%yeg pgﬁ‘iysl aépdfth% Sterlsaved pgﬂy 2%91‘55 as a function
ﬁf@-&gﬁ%ﬂg@ pattern. 23. A machi ne-readabl e medi um

aang storgd t hereon machi ne-executabl e i nstructions

for: identifying systematic bits, parity 1 bits, and

rity 2 bits fr at | east one encoded bl ock .
&t putt dBA eSS R TUEL S BRETS nOTEHe TSR | i tine-exceutable
sxsh@mtifs- bits in a first collection, the identified
parity 2 bits in a second collection and the
i dent idenielyingapystgmagichbitss paritya 1 tisy @nd glatisc i its; from at least one
ng géﬁﬁgﬁggttggico&igﬁ} g”systenatic bits together to
geﬁ Fat 8 a’Fandom>zeu"'s8quence of systematic bits;
i nt er heambiigg theedsoifice syeemprriitsyin & fhsttcdlitapal theriddndified parity
generate a random zed sequence of parity 1 bits; )
? Ritte 1 eeeeprdcellpstionindibe adengiied parity 2ditsdn o dyed erdlection;
gener ﬁﬁ&le@vﬁl ntﬂg r@o%lggteé esg%igﬂlﬁﬁc cf)fits A3 #tflé’r % ?Eﬁeiat .a randomized
interl'acing the random z sequence pari ty Bits
sdetidRefspncamlad; sequence of parity 2 bits in an
alterpating. manner to yield ap interlaced sequence of .
pari t wtﬁieaﬁl&gzt i f@%teﬁsgﬁt%g tike (2sHidbriP2 CEq e HiEomized
qusyStagratilyc Bids into a circular buffer followed by
the interlaced sequence of parity 1 and 2 bits; and
t r ansmitdrtcianiggt the ©oltestednparty edl bifst ogether gpr gankrsate a randomized
buffer. 24.. The machi ne-readabl e nmedi um of clai m 23,

U N PAEY xRt abl e i nstructions further conprise
transfitdridetg te rdrABHRBIZ SusRRUSNGRIGF 1S b5t 84t ke randomized
bits prior to transm ssion of a bit fromthe
paquerdeaeiepprie duiditic® ot aleipiting maagey t@ yéld an ipBrlaqygesequence of
ﬁ%ﬁhﬁQ%aﬁﬁﬁgable medi um of claim 23, the

chi ne-éxecut abl e i nstructions further conpri se

t r ansfisértinp thatrah&asivzed spQicht®df ofystehrtit Miisr indse @dcircular buffer
sequence of pari%g 1 and 2 bits using resources

tallamied By dhasintrgBgedpquenseof apdiydrandr? Biis: avd i rety of the

r andomcn{sﬁgtting the bits inserted into the circular buffer.

24, The machine-readable medium of claim 23, the machine-executable instructions
further comprise transmitting the randomized sequence of systematic bits prior to

transmission of a bit from the interlaced sequence of parity 1 and 2 bits.

25. The machine-readable medium of claim 23, the machine-executable instructions
further comprise transmitting at least a portion of the interlaced sequence of parity 1 and
2 bits using resources available subsequent to transfer of an entirety of the randomized

sequence of systematic bits.



sequence of systematic bits.26. The nmachi ne-readabl e
medi um of claim 23, the nmachi ne-execut abl e

WO p@Bnuwoes ons further conprise applying a tur bRCTUS®08/058500

at | east one code block to generate the at | east one
encoded bl ock, the at |east ohe encoded bl ock includes

the systematic bits, the parity 1 bits, and the parity

2 bits to be separated. 27. The machi ne-readabl e

p&di uThotachiac-neadable tinelivm off iclagm &3 e thetraduihe-executable instructions

instructions further co i se recogni zin type of
T SRTPDLISS 4PR l%&awé%&f?%ﬁ@ af aw%a Caﬁf‘oﬁl&?k %qq%n@%f‘ethe at least

B}Iﬁé B ABE bRSckS YRt %ﬂlTﬁtaétconepé{cjo Al %lo_cﬁrig%’lﬂﬂ%shbeﬁezsys‘%ﬁlatic bits, the

e machi ne-readabl e medi um of claim 23,
pachil rets exelabe phiitg 2i nstto be séparmed. urt her conpri se
inserting an entirety of the random zed sequence of
systematic bits into the circular buffer prior to

pnser rhehashihbr&ddable tm@fiurh € claith 26! B afachARUSRERaBIE instructions
Farlty 1 and 2 bits into the circular buffer,

wiher comprisst reep@nizipg aipe PE cdibt kit anthetdidesshpng gncpdaddlock, the
g b%%%r%%i%? aﬁ%ynctioq qugggﬁlgble space in the

BPF CEIE IR OF Pateriadig, PRy 1l T2y eadabl e medi um of

claim 28, the machi ne-executabl e instructions further
conprise transmtting bits inserted into the circul ar )
B f elheAgchingriresidabls gnedivin ohickiin g4, e machincgrgpytable gnstructions

Hﬁth‘ef&ﬁﬁﬁﬁs@ ﬂl&ﬁ'@ncgt elheen(fiirétg W e R dREed s?églu?rlc@ of systematic bits into
W rel ess conmuni catl ons system an apparatus
thergrculat boffersprinr oe @ssomgeofivki biuoLthetinterls@grsegainee of parity 1 and

stematic bits ri.ty 1 bits, and parity bits into .
&bt imie ety ;’buffﬁ% &%@%ﬁtﬁ%sw&mws émﬁ thesparitpd and 2 bits

Qélﬁ'g t ¥unktiBh b8 ava@lﬁgletspgcegﬁ hd rcdlRbhiffeM thin the
respective, distinct groups; interlace the interleaved

parity 1lbits with the interleaved parity 2 bits;

pnsert.,the j.nterl.eaved st tic biits into a cirgcular )
805 1 e Brebliasgt e of FRungsatns it Sstuale ifructions
Rkt YotnpiRE tRdkinitying Bist Sised@td ihtbameNticdlde bBIféS and inhibiting

inserted into the circular buffer.
transmission of bits unable to be inserted into the circular buffer.

30. In a wireless communications system, an apparatus comprising:
a processor configured to:
segregate systematic bits, parity 1 bits, and parity 2 bits into distinct
groups;
interleave the systematic bits, the parity 1 bits, and the parity 2 bits
within the respective, distinct groups;
interlace the interleaved parity 1 bits with the interleaved parity 2 bits;
insert the interleaved systematic bits into a circular buffer followed by
the interlaced and interleaved parity 1 and parity 2 bits; and

transmit the bits inserted into the circular buffer.



