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comuni cation; for instance, voice and/or data can be
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i nstance, a system can use a variety of multip
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Mul tiplexing (FDM, Tine DIVISI on Miultiplexing (TDV,
Code Division Multiplexing (CDM, Othogonal Freguency
Di vi sion Mul ti pl exi nBBAOKGMROUND ot hers. [0004]
Generally, wireless nultiple-access comuni cation

L sygf“é can simul taneously support conmmuni cation for

[0003y! tipl ?h@?&lﬁﬁﬁé %lreggr%?bﬁ Telaﬁ%gge@é?ﬁ%ﬁﬁ)t §liBle 8@ onG@bhnications,

conmuni cate wt one nore se stations via
and twogie pattEsladysto anilfzopwarahl aroiffee bescsleratd miagchinphfor transferring

f.orvvar?l [ink (or dovvnIJ[nk) refers to the communication
datallril fprireless comm nication system

II. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, a system can use a variety of multiple
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



from base stations to access termnals, and the
reverse link (or uplink) refers to the comuni cation

WO 20vR/1546@6m access term nals to base stations. AEN/ES2008/066784
communi cation |ink can be established via a
singl e-in-single-out, multeple-in-single-out or a
multiple-inmultiple- out (MM) system [0005]
Wrel ess comruni cati on systens oftenti mes enpl oy one
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can be o ndépendent recep n es

comm@nniastt@sBnk &om fctkss tAmmmalas basertatiods. Whik omniunécation link
over ag rea of such pase station can be enployed tq .
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multfE-baQARYO | {RtchPMPOSi te stream Likew se, an access
termnal can‘transmt data to the base station or
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receivk loRk £H:SreC AN Cat hidthapparsatads cdrricddy0the adenRBiEd d@sam.
. can integrate parity bits with systematic bits (e.g.,
Likepisg) amdceres derminal oan tigisenf date te dlae Basgnstefinsy el pnaihgfmecess
term@by Pits to be transmtted by the wireless
conmuni cati on apparatus (e.g., if X bits are inputted
[0006 t he Reecndyctocte @ueodahkich id haighgrpioedameateedoy c3iéedviohode,

can be outputted fromthe turbo code encoder). [0007] .
has heca drvelorrd 96 edgtac BaRcHPYS 15&%%?%@&@%&?5#% Hation
linkst 4RO pEQREG SSICRALEorkhtig doiRNSHRY fuBth QRN cadt h@NPRY by any

~ however, can differ froma nunber of bits that the '
wirclgby edremsnicaimmuaripetisaia.gappee statien, iascab temimls.endougmading

th hann e.q., the nunber, of bhits.that the
data ' B REMEs A ot B R SRl Secoptun it o g B s, o turbo
codebgcBdéruamt indprat RRitASRb SRR B sterBatR BRE(L.Y., Phyload data, ...),
characteristic of the wireless comunication apparatus

whichncsrases winr evergd aemhemiof abitorto ehwi ransmeited jby the wireless

corm%ﬁgi%gt%n’ %Rpara'tas ge'.:(?,r ifijasotitgrll?ee E')n tuﬂgd \% rﬂleel f¥ code encoder Fhen
conrruni cati on a rat'us fmay 2UuRant et o ransporP al
appréfimatedy 8Rde chi bsSowpieel fidie tindtiiey codt caadied). bi ts can

[Oﬂﬂgﬁﬁﬁsﬁi %gg pgeggf? gﬁmgér obfI ctof’iecti Iglatlg ofltgl?ttevéni f[roerlnqules turbo code encoder
to be transported over a channel, however, can differ from a number of bits that the
wireless communication apparatus is able to send upon the channel (e.g., the number of
bits that the wireless communication apparatus is able to send can be a function of an
assignment, a property or characteristic of the wireless communication apparatus and/or
a wireless communication environment in general, ...). For instance, the wireless
communication apparatus may be unable to transport all of the coded bits since the
number of coded bits can exceed the number of bits that the wireless communication

apparatus is able to send upon the channel. Pursuant to another illustration, the number

of coded bits can be less than the number of bits that the wireless communication



apparatus is able to send upon the channel. Pursuant
to another illustration, the nunber of coded bits can
Whe00Bas®4¢ han t he nunber of bits that the w r ePEEES2008/066784
communi cat i onapparatus is able to send upon the
channel . Thus, rate matchi Ag can be performed to alter
the nunber of coded bits to be sent over the channe
to match the nunber of bits that the wirel ess
appaﬁdﬂmsl’ﬁbi‘ﬁﬁfd sgondappartad uannsl. abh, tfic aedchitposm bh performed to
channe] ; nore particularly, rate matching can punctur
alter g gupherepf coei@f Bitetpg gont paserdée chaygel t%@aﬁcatﬂée pamper, of bits
e Iy
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nber of ¢od hits is |less than r of bits
whery fighugnper g %@ﬂtblﬁﬁ% B R ap! ersgf%ﬁ%trcagkgﬁﬁwpon
the HRRIRIY SerePLUTRRE t@fln&%g ‘i‘héJfatteS (4.8, FRPE R MRLIR Yof %gd&l bits is
(e.g., based upon X bits being inputted to the turbo
less thad gheneober §f ktsdthatheanappsaok upert ieychdxndd). t Bye&m}eeﬂsxample
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mat chi ng. Conventional rate matching techniques (e.g.,
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be nd. pri Al | I y inten r
foms, e SAFRE AR GRS DRy "l FREBERR o gppehine
Con\ﬁs(ﬁﬁﬁm ratatnﬁatcﬂﬁﬁg:felcmgqﬁ@qb 2, quﬁsaﬁaﬂ: hi¢BinY én 209 ERAIRG, ...),
nplicated stages of puncturing or repetition_ and
hOWfB’ef’ @BIbe éemipb%t%d sk priRwsly I0MRREd fon amwort ghppst multiplexing.
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The f Wi resents a si lified summar f one
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can BEAERSLRAH DRl bIsHGH rRdadionents. This summary is not
an extensive overview of al I cont enpl at ed enbodi nment s,

and is intended to neither identify key or critical
el ements of all enbodi BEMBARY del i neate the scope of

y or odi ments. Its soleg ose is resent
000 ﬂﬁ%pﬁﬁgmn&)r@e%ﬂntw STBREBH nige of ofe or More
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description that is presented later. {0

summaanyo rsd apic en wixt¢nsoice ovarvienr of el gdintaen a@danmbodlments and 1is

imerggd e RBA | R of PO Rl R B RP B LR the
scop®uf b oaB&HbddienteRIS BbIB Huypdsd 1sdtbfpfr@%ﬁtrﬂohié ®né&fs 608IR or

bl ocks for a transport block. Bits
more embodiments in a simplified form as a prelude to the more detailed description

that is presented later.

[0009] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with facilitating circular
buffer based rate matching with differently sized code blocks for a transport block. Bits
included in each code block of a transport block can be stored to an associated circular
buffer and transmitted over a channel. Each circular buffer can vary in size in
proportion to a size of the associated code block. Therefore, since in certain operating

environments code blocks for a transport block can vary in size, circular buffers can



i ncluded in each code block of a transport bl ock can
be stored to an associated circular buffer and
W@ e@nssdods ed over a channel . Each circul ar bufPEr/US2NS/066784

vary in size in proportion to a size of the associ ated
code bl ock. Therefore, sinde in certain operating
envi ronnents code bl ocks for a transport bl ock can
vary in size, circular buffers canvary in size as

varyWelslze a8Gedr. dABEriingWh&ch ot all ldatiafrémfa @amsport rbmmhﬁtor an

bl ock and/qQr an array of circul ar buffers can
array plag{EsHar theferven hereinsmiindeaver digcehagngl c%ﬁcarcnlsulfaf gpffer from

the afrfagr@ahqﬁn%rtayg&ﬁgn of P rﬁl&t i pp OHCQBI %H L'Aiztesof{tHé‘tlresbgctlve
proportiona a size of the spectlve circul
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g 6&1 Furthergpre, he nu %r Elts tran tted
numbgr o bis SRnRifed rgm ggh carulanpuifg Ca% S CPARERARY drpeerceate
budgf@ggﬁ a0t eulRregels bt oA de Gith&URSr-ARES t%rb% afﬁrlgtegé}‘}n@l%ple of
urther constrained to be an integer nultiple of
anmdDEmeDubnﬁmnmEMMEpoﬂbhﬁktransport bl ock. [0010]
Iated
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wircREY coRRBItatidS HesGIhdRds NRE@IVRd hbh@n METROehEIRY can include
i ncl ude popul ati ng each circular buffer in an array of
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ranspor an C nprise

the nﬁmhcai dsunrtgmiprisé al‘iﬁ[ﬂlﬁ@a aandmicget bekilet défMgngim @@ég&ﬁa’iﬁlﬁnber
to be transmitted fromall circul ar
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mclu%lg %Bﬁmghg@% Qré é&?v%tﬂu\fﬁr %P&%%eﬁﬁig &l e gm& Bits" TG mit

transmt m an SOCI ated circul ar
frombaif 4wocifited oﬁaullar buffeuforrcaliutirarlai buffdran ahe ayray,tthe respective

r ective buffer. budget accounts. for a fraction of
buffqrﬁ?@ﬁg? élﬁ%qﬂng%ﬁtoaﬁ f{fﬁaﬁfg?% raP?“BFIBBg?P%%HB 1§ yopordipyy to a

size 8f tﬁ&%s@é%&'c%ﬁgr eLfsul Atdehilg), thﬁ%‘tﬁddo&ﬁl fu¥thet &fnprise
met hod can further conprise constraining t
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desefBS i P Akl RO I el PR pect “relates to a

[001Y] I €l eSAnEBEIHEHCALIIABS tARPHBIHS corhifinWati@ds€8paratus. The
comuni cati ons apparatus can include a nenory that

wirclegs gpmenunisgtipnfc EpRAidius epatiselude asmspionyy thitt ¥taino msiructions
relat&P gy stg+1g% Elt§ Bofila @? e 'ogll ? rﬁ}lgsgélaf%d c?r%ﬁla? IE)uitfé)tr fof %&rh code
code e

In a se

block ii@asqeo ol cbll® blﬁckﬁ@ﬁlﬁpﬁslﬁ@ adrdnkpers rbld&k] @cbehnmd@ @ttransmission
defi ning an aggregate nunber of bits to be transmtted
budget defnang ag pearedals NHUPFRtDis4n de depapiticaifipgn all circular butfers,

and %&éﬂﬁﬁ&g gégcfl%' QHQ%{? g@é&&'ﬂghg 9 ﬁrﬂﬂépg 'Eheotglts Qransmit
to"transmt romt assocCl a circu fter,

fromtthe assesipedtdincelab biiffer, thrudgeictiac bofiat mudgetr acaodinta bdri woftaction
of the transmission budget and is a function of a size of the associated circular buffer.
Further, the wireless communications apparatus can include a processor, coupled to the
memory, configured to execute the instructions retained in the memory.

[0012] Yet another aspect relates to a wireless communications apparatus that
enables employing rate matching in a wireless communication environment. The
wireless communications apparatus can include means for populating a circular buffer

with data from an associated code block of a transport block. Further, the wircless



of the transm ssion budget and is a function of a size
of the associated circular buffer. Further, the
Wl sed6 conmuni cat i ons appar at us can i ncl udeP@r/Us2008/066784
processor, coupled to the nmenory, configured to
execute the instructions rétained in the menory.
[0012] Yet another aspect relates to a wrel ess
comuni cati ons apparatus that enabl es enploying rate
commBhichtiong apParatudiche liededcCabanndctiatngom Sipvédacnamasint ofkiata to
Wi rel ess communi cati ons apparatus can i1 nclude neans
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for the transport bl ock. Mreover, the wreless
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the circular buffer according to a size of
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block St plan uah A8 BRp Rt i "SGR b fupnggheireutr bufker in
an aff@f if N@rcaMme GuFeR! ®ith nﬁisrﬁa@ﬁll &ﬁ&ssﬁ&ﬁte@sﬁﬁéltﬂédkn WeRamihing a
code bl ock of a transport block with a circul ar buffer
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cncu?ar bu(:f’fers mn iar (gforﬁlur Cu' a{)uf?ﬁl:'{rft];u gt 3{\” nrl]n ba tn%im IOT% the
an assocCl a EC? X’de e erm ni né % m SSIi on

bits fouek@einitdim Mhagrcamhr dggeegativeiynoe tad cﬂfl‘lulﬁ buffebia the array,
transmtted fromall circular buffers in the array

the buféercbudest ispepuatipgficere pawgeeeofithe ﬁ@anémmmyebu@et tand 1s
t circular buffer recursively
pmp?'lt%ﬁ%la\tgﬁsgzﬁbzmetcut&l ﬂjﬁﬁﬁl n the array the buffer
[001#udget hBccouotdemg fwith aapéiccentprge off  bpyerdtn@nsimias siioeless
budlget and is proportional to a size of the circul ar

COMIBHRICEHON. [SE5t§R] o T darRECHAT ST APPSO ofpnt be

con %rtatsﬂﬁe {dforfnalioh §h @SR dGRABARE BRIk 88 ars X@b@iﬁie@%ﬁcular buffer
i'nclude a processor, wherein the processor can be

for e@"tolmfcp@fu blxtktaf & tngpornblockmtiusther, b pewdsson can dwdadapted to

0 _an assaqci.ate ular buffer for ach
configiCR iy S iR “TheC il ke, pBRE SEREC i, be
transRftt&H FRINe It BodeOBlocBY I eMardok e it SbaRsRUEBEbe tddafigured to

defi nes anbm%gre gat e nunber of bits to be transnitfed

detemyipera dilockcBiefechthe Refinaysy mevlesr, oftthe byp de gsynit dem e code
bloclg o{ﬂf 'tﬁ&'{ egltl(#%t C«’lgéo%rn op%?rag gllrtﬁ% f?gﬁ% ?eL gﬁllg% @ﬁg@ﬁﬁn&l is a

functldi’IEOﬂ:d sigdofrtiel gede Eodorehitise toosthar qole tbiaivs of the @nsport block.
transm ssi on budget and is a function of a size of the

10018be bl B6Khs apeEhpgophdle fEeE Bk seliind chgs, the one or
mord Eﬁgéﬁﬁ{ehtsbéo%:&lse the features hereinafter fully described and particularly

pointed out in the claims. The following description and the annexed drawings set forth
in detail certain illustrative aspects of the one or more 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.



[0015] To the acconplishment of the foregoing and
rel ated ends, the one or nore enbodi nents conprise the
WO e@BOswd6 herei nafter fully described and partPCUIUS2008/066784

poi nted out in the clains. The follow ng description

and the annexed drawi ngs sét forth in detail certain

illustrative aspects of the one or nore enbodi nents.

These aspects are indicative, however, of but a few of

the vari oUBRIEN DHESCRIFPTION I0F PTHEDRAWINGS vari ous

enbodi nents can be_enpl oyed and the descri bed . )
[0018lhodi nBlée-s Latse anntlgﬁnggépq ®fi dcwielsssacomeyprcatigpeptsiem  in

i i I .DESCRI PTI ON OF THE
acco%ﬁ?&%ﬁ%@% e%f?sg&ﬁ&#ﬁs&geﬁgﬁ lustration of a
[001% r el esBI@o2misnarc dtlustratioy séfeam | exaapbo rsgeer@ethat tferforms rate
arioys .aspects set_forth herei.n. [0017] . FIG 2 is an .
matchine, SHIRzER i arahuféfszaﬁiﬁeé @g%rﬂf@mst Haf B’éﬁ#ﬁ‘éf rROpRyRdcation
envitdRlehi ng utilizing circular buffer based algorithnms in
a wrel ess communication environnent. [0018] FIG 3 is
[0018h i | | uBG.3tis en ilbfstramoresdaampdxempbhehematoe fooempiyylingyd eigeular

a.circular buffer based rate matching algorithm
buffer bgsegha I@tglﬂnggfggﬁﬁﬁm'l ustration of an exanple

[0019Ft hodoFraly4 tshat ilfug@dtlont GH @Sexadipte ARIHOAbIGy ithat Facilitates rate
W rel ess communi cation environment. [0020] FIG 5 is

matchHgiin pygrqless icommmicgHor ravifIngcret hodol ogy t hat
cilit scpreferentiallyctreating.s epatic..bits i
[Oozgﬁnnectlﬁfo(ﬁ \SlviltS hanc?lﬁlgﬁ?tgorn Bf e?xagg’gee eﬁfé e Tt &l}%t n%mlh{rq?tes
prefaentall@| ©S&%ing yRIdMatiatbliGNine totineotivTe Rtith LidQRdr] bidkds. bfsed Fate
an illustration of an exanpl e nethodol ogy t hat
matchEg) i jpvefdess SAMBYIGIHOR SEI9REEhi ng using a circul ar
ffer pinagw,r.el i ' ' .
2 . QS FRHTYR 03
100 E]'IJG 7 Ffsb a%wlkl ustﬁlr§ 5t| on ofaﬁa%#ae allﬁpq?(éetﬁrretl dg}ackaggaglates
emplokhay t@&ei miatchings usimpl oy cingnlaratbaffmtiahb ngiclesa cwinmrelr@saion
.conmruni cation environment with nmultiple code bl ock
CnVUOPLERLf or g transport block. [0023] FIG 8 is an

[0022] | ustrpic on 9fapal | RUA Bf ARCESInIE R tAMoldHAthat facilitates
facilitates performng circular buffer based rate

emplopinghiiegnitohiag wi peviedess commumicéivh envisgrnennwifhodUiple code
bl FI.G ﬁ9 i? an illustration of an exanple systemthat

Ole AT 4 rélESpr%trbfl% ing circular buffer based rate
[0028Rt Chi NBIG.MG & Wh l(BhsBS oS QMM Nx@AHIOBcREY torMMHIE Mhat facilitates

performing circular buffer based rate matching in a wireless communication system.
[0024] FIG. 9 is an illustration of an example system that facilitates performing
circular buffer based rate matching in a wireless communication environment.

[0025] FIG. 10 is an illustration of an example wireless network environment
that can be employed in conjunction with the various systems and methods described
herein.

[0026] FIG. 11 is an illustration of an example system that enables employing

rate matching in a wireless communication environment.

DETAILED DESCRIPTION
[0027] 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



[0025] FIG 10 is an illustration of an exanple
W rel ess network environnent that can be enployed in
w@ompasusté on wi th the various systens and net hBGBEUS2008/066784

descri bed herein. [0026] FIG 11 is an illustration of
an exanpl e systemthat enaBl es enpl oying rate matching
in a wreless communication environnent. DETAILED
DESCRI PTI ON [ 0027] Vari ous enbodi nents are now

forthd@ $eddr e prowideh thefoRpk naéeritanding ofloeyérgsne cmtdihdntd. | Tk énay
reference nunerals are used to refer to |like elenents

be eyidengypeeier: thaf susk crbrABingg) mex deinpagtisad wideulihesroyssific
detai?sf. ?ﬁ( thl‘?erllaltnktgﬁ]ces g}gﬁrk%8§znsﬁﬁl%hfr gc?td@{flcgs are slfo%&tn{ | EoEbck

In er to provi a thoroug dersta ng of one or
diagmamr bnarﬂn odierrmwfasﬂltdté dmmbing oaviodemwts cthbvdments. t hat

uch enbodi nent racthed wi t hoyt these . .
10028 el S A the AN EYBPOREEL-T - BABWA. system,

and $d YKEULBSinAdeAaY! R8S B & SlANRcl-RIRELCKif aghaMKhRIWAre,
in order to facilitate describing one or nore

firmearsodicomhingtiof Of)ﬁ&}iwAsa arslewdftivard, spBwarepbr seftwara | ,‘m t:*mutlon
onent, " and the ik

For $hae, SIREneD s bt Ditbsso iRt Meineh Ao rynfng on a

proc&sbher Fﬂ)@éﬂwr@ objeétMART &ec@ab1eTRi thrthll T é?(fecﬁtﬁfnd\%ta'ﬁ_l%gram
and tware, software, or software in execution

and/@xaaemn@tera %ﬁom@mémustrafmorb dothhat appdicafean Irummngev@ g epmputing
dev1ceea!1nn 1Zh6a0091rp(1)1{3 Sé%e\rllgnm%ﬂn e haf es(§19 L or Riofd ? Sn%%ts can
abl e, rea

ect, Xecu execu

res1dp rvﬁgﬁla mpr@ua@k/ ald/é theap ot eXecu&yn Waya 0bmpdrcus ba[nalbd mahzed on
bot h an application running on a conputing device and
one gREpY P gistbYicd bRV OF Hipho SeMPUtctellopddiene these
t A
com EHTARIEH, BioERE (T Aot P REBESP i halink VeERf: duta
struc(mrmpslbmd thnictbor Tiiesctdmpnmbmsl caetoomeminicate by wayr @ local and/or
uters. In additi g t hese conponents can exe

remoft? BIACERFY 4edRApstArarcs 3y Pélgﬁ‘%ldlilaé’ THa¥iny War PaCketS

@R (RN UL USiRBorRhPIRatRr @RA-andiher RN $R4)
(e ommuni cat e yﬁ%ﬂy of aiﬂﬁ{ and/ or gﬁg@gﬁproczssesgmmnh

distrbutsd systeinn and/ooadassce netivohk suchi agribe Ilhtamiehgfitbmh@rsysteme by

dat a acbets (e.g., data from one conponent
mepﬁ&»ngﬁ ng with another conponent in a |ocal system

[oozglkst ri beg@rsyed 8ariow 8mBsdiafhRSSe alcheibvar ker&HGR @Bnection
e Internet with other systens by way of the signal).

with pp@eaps wuningbr 4o rﬂ@cess/@rmm@kca@rﬁbmer@ﬂ?é a gy ecresbpirihegunit,
subsar%e?l g?at{olﬁ cﬁ%‘tﬁﬁcgtht%h V‘Mﬂ'ﬁ ar}e@ﬂ%ﬁegﬁnsér thn(b% tel‘%ﬂnal, mobile
ystem

fmn can al so
dev1¢‘d,l b§@l’t¢1’ﬁﬁﬁaluﬂ&hhmal, wireless communication device, user agent, user device,

or user equipment (UE). An access terminal can be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, computing device, or other processing device connected to a
wireless modem. Moreover, various embodiments are described herein in connection
with a base station. A base station can be utilized for communicating with access
terminal(s) and can also be referred to as an access point, Node B, eNodeB or some
other terminology.

[0030] Moreover, various aspects or features described herein can be

implemented as a method, apparatus, or article of manufacture using standard



subscri ber station, nobile station, nobile, renote
station, renote term nal, nobile device, user
wWa 200siisale termnal, wrel ess conmuni cati on deRCTES2008/066784
user agent, user device, or user equipnment (UE). An
access ternminal can be a c&l lular tel ephone, a
cordl ess tel ephone, a Session Initiation Protocol
(SIP) phone, a wireless local |loop (WL) station, a
progR@ffdgahddr ghdiatcragstdhafcs.( PRANerma ahidbhshudeatine® as used
having wirel ess connection capability, conputing
hereigeiyjip@ndesh toofaMNgsHE SEBIPHT PERATYE ACEPHTEEE 8@ Ay, computer-
0 0 t
read 1€ B 55 STRRT o MHALECEE xRl U ERRSLIER el San inglude
but dvaset Eindtd wmgnethﬁswltagé ideeded @re. Clonrduiiike &oppmg dwkl imagnetlc

sripScden P Nt e Brrerciva aP) Bkl eertc ik BVBY. e,
smart €af8s NP IMsh HRARY IMILOVEE., MEOOU %aﬁf’ R@Ek Sk&S drive, erc.).

features descri bed’ herein can be inpleménted as a
Additet#bd vaappatabgsmedia dasribetl dewin cangbaseniose osimege devices

st andar dp ramm ng _and/ or en ine rin tec ues.. The
andGre S RO o Rg OF, M B nAtar PR A5 mdne-
readdi¢ aRRdREh’t nEREIQARAFiIThoAL bonp llhhﬁfedﬁb Oﬂfréllé‘ssaélﬁﬁﬁés Bh& various

fromany co ut erreadabl e devi ce, carrier, or nmedia.

othetrpediagapbleco! stwsingue@taipmadatsler qaraling ipsiructior(sLiens/aata.
[003 2]21? d n gt gﬁferr}}tfgg %o%vo mi%‘ e;lr’:a%n : tlr%fegsg tecrogl%\l/dn?cat%mg esy%tem 100 is

illusteqtd Gﬁﬂacdd)rﬁklﬁce( Qltg Vartbaﬁmﬁﬁiodﬂhﬁks @Q@}:nteéﬂllgtdl@ System 100
versatile disk (DVD), etc. smart cards, and flash
COMPpRERH RybagR viaH e 1%% T caEmdwle eaftiple antprne guoups. dFpi example,
one Eﬁt%nﬂa gf% ﬁ LnORRIY  an¥Ahh 0484 SHhET e AHBELR %%gcéa!nbﬁd%pnse
erei ncanh represent one or nore devi ces afid/ or ot her
antermas hD® end éﬂﬂabti en raditiandlgrowt ami induitiwemas 102 and héd. Two
term"” ﬂaCh'%ﬁEead bl e nedi umf', can i ncl ude,. wi t hout
anteiyas ars i Of gach Gnfchna SLOURH AAKRYCE TG O 57 S ategpiegan be

utiliZBB bR £RAPEBLS ‘B‘asé&t@ﬁbﬁ‘ 902 C2NLALNHNIy RPREOH t%rsﬁﬂ’tte@ @Ghain
instruction(s) and/or data. [0031] Referrlng now t o

and Firgeeivier chain cethes’ whinimeani atuiowogpyse mpi@slifysof components

sssoriyeli ot o e o AR PE o taleh | G TRACTEL hbsglon

multibleket AemeaiMatons; | degi1tTiPIb:tor )| B tcARLE PAD), Gk QHPSbe BfPreciated by
exanpl e, one antenna group can inclu e antennas 104

one skilfpd1iodhe athot her group can conpri se antennas 108 and
[003%];11 ang, nst@tﬁ?’o‘%t 1oP0al cgﬁl c%%n chéllédo% r%grtee%dl&ss t]ef'tﬁmals
and 1 ra

14. ennas are ust for ‘each ante

suchgars Gi¢pess hemer, 16rmlﬁe1coéssftaw«aﬁalam2e hoasvaai ibeo bt labpr:eeldted
or each group. Base station 102 can, additi onaII
that .h%q §HE0R 102 58 OmBRUGHs fvigh substrgiady vy axgd ﬁr of a5ess

terrnﬁl lsV\A']Ilnﬁla',‘r ﬁ)a&cés@ tkithiRalS QB 'naq2§ %é&'é?sl ﬂe}r}ﬁngfs 116 and 122 can

component s
be, for example, cellular phones, smart phones, laptops, handheld communication

devices, handheld computing devices, satellite radios, global positioning systems,
PDAs, and/or any other suitable device for communicating over wireless
communication system 100. As depicted, access terminal 116 is in communication with
antennas 112 and 114, where antennas 112 and 114 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



associated with signal transm ssion and reception
(e.g., processors, nodulators, nultiplexers,
waeleovsdsdoad or s, demrul tipl exers, antennas, etc.)PCHESX08/066784

be appreC|ated by one skllled in the art. [0032] Base

station 102 can comunicat® with one or nore access

term nals such as access termnal 116 and access

term nal 122; however, it is to be appreciated that

terrnblals €25 b@driadorvidd 1@ n 2¢ aruedctat iafotmbtiorns ot sz@ésisabﬂn)dnal 122

nunber of access termpnals simlar to acc

OVeftaé?Yﬁfﬁ‘aIF@ 206 lapdremponcyhivigivs dupleri(RRPY SXSI@ﬂanawqréz‘mk 118
can H&ﬁ&ekﬁedlﬂfe%% gﬁ@?&g{ g bafi thad! @kt ﬂ%g ri)?/sfevérg@h ngzg’{]%%' forward

pt ops, ommuni cat1 on devi ces
link ¢Dhpant dnmgoylediftesnt fsajuendyl Uaad iz that, engployl by reverse link 126,

t PDAs, d/ th
for Baplse T EoMAATE A NG SYBIE T e o TR AR o & and
rever3Y FheThd 08 uliSzcdeRInth&d fre ARAEY §aﬁd3£1ﬁi1 f@ﬁlfargl 18ki1341a8d reverse

communi cation with antennas 112 and 4. where
hnkhhi@mmaémiEZOdemﬂmﬁwmmaﬁsmﬂt |nfornat|on to access
16 over. a forwar nk 118 an ece )
1003361 01 maErdnSofaf afehfts PUltrhd fred 18 Wik IS R Gesigpated 1o
commbfikatd 28n bVRERAYE e aRE GBS SEHATE RAkioAd92] Fob Bxample, antenna
conmmuni cation with antennas 104 and 106, where
groups £ath ha slesigaeda i carpBunicalesiei 2ccpssf isFmiaeisgn a sector of the areas
cove?e%fcgsgg %rsr%t ! 1052 2Inoé/oenfrlrn‘r’lnlfc ‘rﬂo\’\nla rve{ ;apv!z(ar& %mk? rHS a%& el'ﬁ ethe
i on f'rom acces st erh nal ovVer a reverse

transhiiftiig bdfennddofebabé SQUGN Y2 cinviktdiz0 lbe@lﬂﬂirﬁlxng( tEDla)pr@eSAing-to-
forward link 118 can utilize a rent fre

noisg kg of heryar h ks bl 2Aior pesssy ﬁeﬁnmﬂ@d 16éﬁéqf2%r wepqy while
baseI %’]zﬂh)nl%% 'ﬁﬁﬁ aﬁ?foﬁmﬁ%ft{) Ietlf]%@%étf {oe?&%gkc ¥ ﬁ'Pl'fjs tlh@%nd 122

npl oye by revers or exa
scattﬁledtthmdqmlynthmdghm disecigicd mod’ellrage,xac(c&'@[l)ermymtsem neighboring
rd l.ink 118 and_.reverse link 120 can utilize a

fo
cellsg Sybieqfuianteys BUTTEETaRG $orompaic] ifhie 168 Siaitpny BiRynying

throdlzghrhksﬂé@aﬁ@ﬁhautb'all'l%%c@esgQém{hlsf requency band. [0033]
group of antennas and/or the area in which they

[0034) ¢ desBgsratasmnt 102¢c agessiiconinel blén ador efcessrteninal 123 can be
tsect. r of b se station 102. Fo X xamgb%, ant enna ol
a ravsaﬁﬁglgc a‘ﬁ“ &5 SO 8nc8H1?~ﬁ5?1 FEaf'eV?o holEyng WICess
comitnGhidh s %aﬁt@ S aGHRN tihe.t PAed rs@@ﬁn%c oMmgrgd tr@lysnlﬁﬁﬁ'% wireless
station In communi cati on over Torward |inks

comgppication apptatus arsnioneqdsg dat &inagner. baé@r@tmlwarbezthe

trans%ﬁ{ﬂmgwxli‘él%sg rcg\}glﬂgjf %H gliﬁfgat{lggg Orﬁ& i g géneéés%g b?a?n retain in

membey, M. Nal serfalib namtbed 32 inftrBationwbitd & basentSéad ia0thab@2l to the
utilizes beanformng to transmt fo access term nals
receiy g WikR|Csp TOMERI AP B APRHHYS nPYCht RTosMgHombItss hsiingleded in 2

transpOM BIRLof 4652 pﬁl‘?{lﬂr Bﬂrénsb@rt %?dc@g)b[ﬁ!iﬂ d3 be segmented to yield
a plurality of code blocks. Further, each of the code blocks can be encoded by the

transmitting wireless communication apparatus using a turbo code encoder (not shown).
The turbo code encoder can output an encoded block for each of the code blocks
inputted thereto. The encoded blocks outputted by the turbo code encoder can each
include three elements: systematic bits, parity 1 bits, and parity 2 bits.

[0035] 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



cells can be subject to less interference as conpared
to a base station transmtting through a single
wapiosnsa4d 0 all its access termnals. [0034] BaGBEUS2008/066784

station 102, access termnal 116, and/or access

terminal 122 can be a trandhitting wirel ess

commruni cati on apparatus and/or a receiving wreless

comuni cation apparatus at a given tinme. Wen sending
transgalttablot:lfw t VRS Mpakiti dulg 1y dift B8 Shuffsimbted athicOmatching can be

ppar atus can encode data for transfer. Mre

effeoa&tctq Buthgrtrapsmithag Wéi@ﬁfs@mnwglw% pRISEtEDERHSRTTRGESEMatic
bits PRA’ lddTeF A Zwoéi@v el(igd gfrdm %??t @f{ ai PurtFl ?de cél[%cted

nmenory, . ..) a certain nu er in ornatlon bits
systnentis ety caw ér istedémndedgetior tdigicics ﬁirstlsatgoﬁlbltsefbesaldlng over a

chaniclo g6 1% PG B £ bTGaRbY > Gt 4T pLFIepdse ol pided
frornC{fle ’érﬁ@s%%ﬁ%‘l(;ckmaﬁ Bk %Blléc@&f ¢ lgb?ngc'@cgf&ﬁﬁ efle :per‘BﬁI' €bit &n be

pluraltty of code blocks. Further, each of the code
interlshogk®gethar. bé lencpde dbeimg dohlecttd, ahs rpiatityl Adpitpicae begsterleaved

o RIS e PR PR B R85 SR8 s con

interROEPHREhBY RGH AfltefnaBAE hafhertth §ict®8 §cddh@ sk bRP Wrts8Alling over
thereto. The encoded bl ocks outputted by the turbo

the channel.edbodist andseeandrset AL bitdean by waprddeigetitag:around a circular
enmat i | p and,.par.i.t
buffe[rogé fve}:hglet ?lglr%%er(ri] %al% ec¥ rnatt:%ellsz ggt %oorlrlﬁh{nedca}a/st use oft g’ny type of

mapBipPd @ntSnsiated emht Wnﬁm‘ﬁthfgc\kﬂraéssthd)frﬂrﬁﬁm&afbﬁchpp@(hﬁls can then
natchig%)al orlthn1that allows for sinplificatjon as

transgyiy i ¢ dhvtetit| Gisal th@e%ﬁWn&uésbl‘(Sé qyer ths, ehanngl. ¢ Hafter
- f

ran fESSEENRT U LPLS, TRCe e REELagRRRL Skl

can tmmht@ﬂsfffomtlmabﬁdldtsyt de therchasmdlt t i ng Wi rel ess

omruni cati on a ratus col |l ect ystematic bits of ..
10036} | encBdetPHP ey?YéreaI@awfl?lb*nf ‘i‘ﬁ t Yoty % vits

circuld# GUTRS bdsBE &Rl hehR éﬁ}b%&sem%t ﬂr&ls?éﬁlﬁg ?ﬂeltﬁﬁtlc bits prior to
interl eaved together to yield a first Se ts for

transgatiicig rpgrltwlets al' el aumdet hlgh!tmémm condnfeotpazvhetrgla larp¢ ngmber of
and. the bi of al.l encoded ock i el ded
sysRBI TR ARS 1hhE SEPER RS Sk ikt DR R et G hfiyfieh Bt rate
matcﬁﬁigl et eidld iMproRad igeyfodmdtick SasCadinpied é @oheaAVi8Hal techniques
ether. Al so, upon being collected, the parity 2

(c.¢bROS relamashing iR i ate it @ttt Tisbingat ¢ bayhikeinsrformance
can l%)ep%l%{da? € r&lﬂ{r £u¥ferl b% %1 raf%[‘ﬂat%ﬁlﬁ alﬂa k?e%\(%g%lp&{e ﬁlXtcEmg

$'éan e ace erna
techiifquselinded 1ph &bde @ats emmldloﬁgt Wrematrﬁwﬂaﬂy, sedeli highaode rate
t he channel. The first and second set of bits can be
conditignse dhg drappmaisting oviFress %qm@umaaﬂ%mamratuﬁo%wé?e, upgRle to

transﬁh@él[rﬁlg s S 8@GEo MBS s! Sl“ gtulnhg](E gd d@%tlﬂ ofWitsAIH be
ype of mapping I's cont en‘p at e T ansmt I ng

perfomreélfaS&tecmmﬂ:hmgQﬁmlmsas appdnat ths noabet biehits for communication.
In association with puncturing of bits, the transmitting wireless communication
apparatus preferentially selects systematic bits for transmission; thus, if possible, all
systematic bits from the encoded blocks are transferred via the channel, and if additional
bits can be transmitted, then a subset of parity 1 and parity 2 bits are transmitted upon

the channel. Further, when a low code rate is utilized, all systematic bits and all parity 1

and parity 2 bits from the encoded blocks can be transferred upon the channel.



transmt bits fromthe first set (e.g., the systematic
bits) over the channel. After transm ssion of the
WO eogtiseed of bits, the transmtting wrel ess PCT/US2008/066784

comuni cation apparatus can transmt bits fromthe
second set over the channell [0036] By separating the
systematic bits fromthe parity 1 and parity 2 bits,
circular buffer based rate natching allows for

[0037) ansf er'wngmsmgtterlagj 2, i:lhisﬁratedh@ra $y8teht 206 Mhitt parfprms rate
ar hits. Thus, under gh code rate conditions

matcahﬂ@ laZm%xrag sireigla dpfter %%ﬁ‘éit gaaiithen pp 13 varedesp cogumunication

envi Ihﬂ.lrég{‘ﬂ tS:ygtgm' (ﬁng:lh}/a%g gse%rggrunfcg{l&yl aerHg fZ%Q that is
ase tching can y|e I proved perfornmance as

showaotoplar eanshattmgndeen vicon ahanhelc hAithowesh depiged afRk@angnaitteng data,

. tching, . R rate natc t chi ng
wire Ic%mB’é‘Pfc HARREBATAS ﬂ)é &Wﬂ(s%rre?%ize PRI aﬁhe epes! (eg
wircRES @EmifintcafiBh Ceﬁﬂpﬁﬂmﬁn do£ QKBS HcARBht ﬁ@ﬁs@nﬂ%ﬁhf&ﬁve data,
techni ques under | ow code rate conditions. Mre
w1rek¢asr tangwhiichtion appdetustilighcapdu@smataed coredict davnat, diffbeng times,

ansmttin 'r S _communi cation a t
o comfhEREaR BetepFanbnthRT CORPLRSHOY EERR DA B didncs:can be
a baddbtgtioP St BaicGafiéh 902 o(ﬂﬁljlgtl ng)) ah aBéds§ t&RIndQe.g., access
perfornmed for rate matching oses to reduce the

termppg bl ofdfig bi, tagcerswer@mﬁrilﬁﬂ e 1go Dror dhgsldis ati on with
nct ur S n
[003§]gmmm g&g leos% Cg%l%lél}lg p &n %}gp%f%tﬁge%(% aq%1 1ncl§1§ g %grbo code encoder

204 @}gﬁtéﬂmﬂdrs Dith& dnosdels rdatasmbssﬂaﬁsferrem 88m wirclpgS@inithénication
st ematic bits fromthe encoded bl ocks are

appaf%“éﬁw% r AggPoy pader geodaratfentilizend high-padeimassa crgr cgrrection

codectgrbplﬁﬁuéé Eﬁ} S drank REBvE S HRSEL-b3A VQlﬂﬁLEéhn%f%dhnk in the
ts are transmtted up ont anne

presdﬁae bh data Oﬁhaptl@ haive. C'ﬁhkempat ® tihs tu1’00 lcodeehcodtd 204 can be one

t d t ity 2 t
or mp %fﬁe L]SO%O&BP@ ¢ tgar I ‘b% bilch H?&xﬁﬁ@ﬁllflﬁelw code
blocl@‘@‘gelcoagw& Dow dUbidcRAL,t 0. Kide Hock IV ll?t {‘Vﬁ&%dM faft be

system 200 that performs rate matching utilizing
subsentigdlyl @y ibtekére rndtisedMadagiorbladimcimbautiiized|as saput to turbo code

encof P B I Ao eb RS con NG Siookad AR (B g cpoded

bloclo®, tehadtai Blbﬂ@q dat andodad dlsdrRanne) baghl tdperahe dapdddt eslocks
as transmtting data, wireless comunication ag par at us
y

inputpgh thegeto g E‘éi“fhﬁ‘éc eoheofidcaM icacaded hgvnentpyteedgby turbo code
t r CONCUL.r
cnofb S5 ERTHLER L, P8RR ShiR 20 SAGBNEUETA (e
encod@paloak WscadOze gatkrettécaBSSMtupaﬁCtode@&ic\l(a) daat:@deﬂtblock 1 can be
differing tinmes, a conbinati on ther
yieldpd bascdspoasefie hlocktls on Hispasdablask M)—i Ca\‘l ¢ gieﬁ%rﬁtaﬁ dased upon
code%bkkiﬁ base station {e.g., base station 102 of Fig.
? an access term naI {e.g., access termn nal
[0032]16 of FhgM Tpcaied ddscks erutputiatl by2@rlaf cddegencder. 204 §an each

1nclu(()ie three elelnll(ents systematic bits, parity 1 bits, and parity 2 bits. The following

provides an example pertaining to one of the M encoded blocks, and it is to be
appreciated that the other encoded blocks can be substantially similar. Systematic bits
of the encoded block can include payload data. Parity 1 bits of the encoded block can
comprise parity bits for the payload 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



[0038] Wrel ess communication apparatus 202 can
i nclude a turbo code encoder 204 {e.g., encoder, . ..)
W@ b@s/1swdo©des data to be transferred from w r ePEBEES2008/066784
communi cati on apparatus 202. Turbo code encoder 204
utilizes a high-performancé error correction code to
optimze information transfer over a |imted-bandw dth
connection link in the presence of data-corrupting
permi€itida .of Tepdygudt dat) thdye phrifylisitscad degnglocttby 2080 eade dRoder
one or_nore code bl ocks. For exanple, a transport
204 wyigge R8G cBdc-segment ed into M code bl ocks {e.g., code
ock O - : r
Hm4§Ln be EE S g%??§$F9&§ﬁJ”i%¥%§§§%3gﬁgﬁ%%ggtz ?%geﬁ3tho
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204. Turbo ¢od ncoder . 204 can outp encoded
to igPe cgesley %n.cgﬁ?r 2E B! appwlr%%@asﬁ% Bitock an output (e.g.
apprSORRALSH 3R QEkinMhe M RASGR 1 WIKs! BR+M pade bl afdPever, wireless
Inputted thereto. Further, each of the M éncoded
comipbwicktsonoaipaattsed0bnay hehamabledie nd dokese 320bite amer the channel.
cor.respond to. a.respective. jnputted one of the M code
Ths, RS E S g Rie bR e GRca e emaichinido SaEaa: rom
thesd 20 Bits 68N B ks nuLBeOskassibosasfer §RNhHShannel. ded
based Uﬁon code block 1, . .., encoded block MI can

[004Bk geneltas eenteraplatgd s iube deds Frsokent(4) can[aba pnsTRempsr of
ed .bl oc y te ur o d C r 2 can

code AR R o PR, oSt SRR 00, BIRRLCn 2 eer

streali dfsys@ndtipafts, taylaggebbtteim dJhgarftoll Ibiwd dvd Da¢t deSin@of parity 2
. exanpl e pertaLnigg to one of the M encoded bl ocks, and

bits. j Regagdless of dhenyips elcsash of thenastreams Qmsted i iabo pedscgagoder

204, SRR RO Pl 2L A GET M glohf APt e

folloofing. he encoded bl ock can conprise parity bits for the

ayl oad _data; these parity bits n be ner.ated by .
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scpaf¥otl B0 HaE GRRYOLHE bApuRed &y ( BRfo €08ELncddef LO& into disparate

parity 2 bits of the encoded bl ock can include parity

collepiiens. fRit type keppwwipe? Hfutaaticargnoke a tipe phgdcbad thiabits; outfhatsd by

arity bits, can be. yi el ded by tyrbo cpde encoder 204. .
turo §ide netes 2 BB ol s paer A oan B e Rghe it is o
systdmbtiR ®itC @@RrigNE 8HCsr P4 it¢ B hibEFer dNad é;rbbtqyg(@ Gpid@ 206 can

_.function. Thus, an input of X bits (e.g., bits
utilizergeprieré dnpyiled e of prasefeonniderbs) code cnendsp 2@btvedasidist @ type of

B ORIt 0 U R
bits, PArih21 blté,sand. parity) 2 bie e eredaririi @iSrdeoiaLIeincad kswn by bit

apparatus 202 may be unable to_send these 3X bits over
type tSgparaies 498 . Thus, bit type separator 206 can leverage such knowledge to

identify systematic bits, parity 1 bits, and parity 2 bits. Upon identifying bit type, bit
type separator 206 can collect systematic bits in a first group, parity 1 bits in a second
group, and parity 2 bits in a third group.

[0043] Moreover, wireless communication apparatus 202 can include an
interleaver 208 that interleaves bits for transmission. Interleaver 208 can randomly
arrange bits that are interleaved together; thus, Y bits inputted to interleaver 208 in a
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



Thus, w rel ess comruni cati on apparatus 202 can enpl oy
rate matching to convert fromthese 3X bits down to a
wo e@gassomunber of bits for transfer via the che@meb2008/066784

[0041] It is contenplated that turbo code encoder 204

can obtain any nunber of cldde bl ocks as input. For

i nstance, a greater nunber of code bl ocks can yield a

| arger stream of systematic bits, a |arger stream of
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fermnad can nown
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| ever age such knowl ed e to identify systematic bits,
interlgaygrt %ﬁnlmt?rlﬁ%ve BHHY Jabits wng apthird in fﬁveir FantREyeavg ity 2
bnstype bit type separator 206 can collect systematic
bits in a first group, parity 1 bits in a second
[004@]’ oup, whctigacomynuBichtivisapparaud 202r cingisoupclufOfdidjerlacer 210

over, .W reless co ni ca appar at us. 202 .ca
that e et hieF e é’aw%é%wthéﬁ R GG b b6 figjeriacer
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bits that are interl eaved together; thus, Y bit

interleaped pady tldbiisnandrthe averlca6® pantya2 bits. sInt@r@@aleaHborgamzbﬁethe
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again burst errors. By way of illustration,
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bit, yeryafiger Rl PATits 2Bt a- hoRtiEsHiangfdnisTiae 74P cavﬁ% parity bits
outphttd®y) GRED R LALERLOF tdPhd Sedtdl JifRrAY AT ARG S BANRRGGtic

bits outputted by turbo code encoder 204.

[0045] Wireless communication apparatus 202 can additionally include a
mapper 212 and a transmitter 214. Mapper 212 can insert or populate the first set of bits
for transmission yielded by interleaver 208 and the second set of bits for transmission
outputted by interlacer 210 into a circular buffer. For instance, the circular buffer can
be a fixed size buffer, and the fixed size can be directly related to a size of an associated
code block. Thus, mapper 212 can first wrap bits from the first set (e.g., interleaved

systematic bits) around the circular buffer. Thereafter, mapper 212 can wrap bits from



can be denoted as a first set of bits for transm ssion
over a channel. Interleaver 208 can also interl eave
WO o@etikuse parity 1 bits assenbled in the seconBCUS2008/066784

by bit type separator 206. Further, interleaver 208

can interl eave together patity 2 blts collected in the
third group by bit type separator 206. Although one
interleaver 208 is depicted, it is contenplated that

the seédndlses@. o anttisivedpaty Eﬁﬁw@tlﬂ&rlaﬁ%d @)aﬁtyi Nbikdideriapgdin an
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[0042h0 i nt dcgorsiingdyl vairelpisfoommunigntion ppparpwe 202 lsan &irther ingfude
fer f ff er t. Ixe

transf e GO 20F B PHEE BAErHE FLorgfiG, i Sl R rec
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circular buffers can be rnapped to and included data from an associated encoded block
and/or code block of the transport block. Appreciably, the transmission budget can be
predefined or predetermined based upon criteria known or specified in advance, or can
be determined based upon discovery or detection of extant conditions.

[0048] Buffer budgeter 218 can compute a respective buffer budget for each
circular buffer in the array, wherein a buffer budget can define a number of bits from the
total transmission budget that an associated circular buffer can transmit. Typically, the

buffer budget for a circular buffer is proportional to a size of the circular buffer. Hence,



alternating fashion) around the circular buffer.
Al t hough use of a circular buffer is described, it is
W@ 200Bas@mppr eci at ed that mapper 212 can enpl oy BEHUS2008/066784

mappi ng of bits in the first set and the second set.
Further, transmitter 214 ckn thereafter transfer bits

in circular buffer over the channel. Transmtter 214

can, for exanple, transmt the bits in the circular

the Buffet @d§@rcah th@dforObBasdBpRi 30wl iab ipZ&sbridyhalB@ e kize of an

212) to a disparate wi reless comuni cati on apparatu

assoqipigt copViNgck pbeagyendranwnery Blosh, Imagcerdaars t Grewith, buffer

. : o . ' -
X R T e S R R b
cachtrespostivetbudifel bidddes obfwtidhethercadadich hegksvitled ingagi ven
ansport bl ock. Appreciably, under suych circunstance,
10043, e D Bfort Sty dh sttt ok Sélgl.ﬂé. ?e SHEEERIP Btk the
exprsioBBBHRH AL Qaktichs and so SBE PSR! HREHN Me! dxafiplA intended to
transport bl ock, which can be stored in an associ ated
provgicr € wbagrctouflfustratios. fpr,theisakulofirundekfaeding, Thercfpkr@rany such
buffer . . . circular buffer 1) i l.] .not be .
cxarife REH LAY £y B R be DR foa T (ffprpcafd claims.
Furtle@@8rdlioshoulPhlsd Bor @iMRRult thltask iﬁc!‘l@dddd@&tfﬂf@@bxlbr’@ss_ions can
_size, then a nunber of bits transmtter 214 transmts
utilizertheriodlaptngiqtetidtar buf fer can (but need not) al so be
i dentical. However, in sone operating environnments, a
gi ven transport bl ock can include code bl ocks of
di spar at e Nsimber oflptaeohabioy , tranpeirablodgii N such
envi, fonne n lead to. circular,buffers of different
Si zéjfas_ \/\g*q%u%@o%ﬁr%ﬁg%rr Fﬂrﬁp?ﬁ bt?%th Yansnit a di spar at e
nunBer -of Shitte J'r codedblecke farctidnaporbbifdceri rel ative to
anot.her_ciycul ar -buffer.. [ 0047 ccordingly, wreless
coggUnféa Pg%e%8£59% E%mg%%PS%% “Urt her include
t r aWgpor t Nondbgeverradgortabldchsuf f er budgeter 218 in
orger to, Nyef of"ld'iff‘ererftaser‘ieh'ctoa& %lc{c% ?ornﬁ&%ﬁ?r??)l R i

Wi rél'ess communication environnments wt ple

bl ok st z&stal Trabeypef codsublgesder pspenblotk ai n a
transm ssivgn budget defining an aggregate nunber of
bits to-be)tnvansmtted fromall circular buffers,
wherei n eaech circular buffer in an array of circular
buffers can be mapped to and included data from an
associ at ed encoded bl ock and/or code bl ock of the

EXAMBREpbrt bl ock. Appreciably, the transn ssion budget
n be predefined o redet er m ned sed upqgn criteria
1005 O oF*GHRE! § FUNTIR G HLE MG AHATEY HETRF A g cof be
transRAGEH (UPO By AifSaMRF L 19 fidfl &hi @RuRE bAREANThe number of bits,
conditions. [0048] Buffer budgeter 218 can conpute a

denotasshyels trapsmipiids fsgm [ sipgelar beffereagsgeiated with transport block 7 can be

in one embodiment recursively computed using the following equations:

Kz',—l =0
Cz',m 1 m—1
K, = |55— N, ——>YK.)|-M, V¥V 0<m<N, -1
i j=0
2 G ’
j=m
[0051] In one embodiment, the recursive formula can be applied to the circular

buffers in decreasing order of priority. Thus, buffer budgeter can index each circular

buffer according to this order of priority. It should be understood that the order of



circular buffer in the array, wherein a buffer budget
can define a nunber of bits fromthe tota
WO e@RafHessi on budget that an associ ated circul B€T/bsfoD&066784

can transmit. Typically, the buffer budget for a
circular buffer is proportitonal to a size of the
circular buffer. Hence,the buffer budget can therefore
be based on, as well as proportional to, a size of an

priortg S&@i B¢ egbigateoblbagdd pora agpareulin dasS@OFérnidt OCKor Irfdtance,
accordance therew th, buffer budgeter 218 can apply

consisiee ap exppple widh sV gfode dlagks of sizexipr dedsiehd XonXor. de\fN tib and
conmput e each respective buffer budget, of which three

N, esdaplosks af esizer Vi thdexddi¥y¥.... [ 5049] Thef orer obmrionity tan be
t he di scussi on, |t shoul d be underscored that the

arbitexypr ess puahs, f©$nulaéXmﬁgdaﬂﬁoné}gmd}ggutdm@n,ﬁhpyﬁded(ﬂ
herein are exanples intended to provide a concrete

{XoiX | ushat Yol f.or Yt h, adkdowh purddersimddcingoue. Ther ef or e,
any such exanpl e provided herein is not necessarily
intended to limt the appended clains. Furthernore, it

Eig%also be call ed out that the included exanple
ions can utilize the following notation: Nd =

[005%% nmber parfiit @ éRRISrsf Qkest MARBIRR fat suB!;t@&tt:’allly i¥brtical number of
dul ation order for transport block i C = Size of j

bits tchn clrd éramlsmét@df o8-t rtandpeosmitigr oXld) i from=cahrisaeulaf busge of
SiZ f Kk
subs%g@glﬁl ) gllz 'J%hfl\!ste?éan ngfgaggleg C‘)c eﬁagsP %HE 151% Buggr Size in a
diffctdn@ ﬁﬁilﬂﬁéﬁ thioh ﬂfekotherblt The Tmmbr Bﬂm&Efraermﬁ@ﬁﬁ’oﬂ @ﬁ‘hﬁn‘ foaffers
transport block i JV,* - O EXAVPLE 1 [0050]
that EQEppIoBd 1tocentlsi Blocks ©fstiee .Gnm mr ctFF‘néP%T foiQake Atcapubfdp one

smtter 214
emb e S e DR P fising QefORET 6. “Uenor ba
by KK,, tfamsn1tted froma circular buffer associated

with transport block i can be in one enbodi nent
recursively conputed using the fpllow ng equations:
[0051] In onecenbodi ment, , t/he recursive formula can be
apﬁﬂyed:to—%heﬂ%ffeu%@y E}K@)-h@ﬁe@?eaSanéowﬁe@meﬂ
priority. j?y buf f er get er can i ndex each
circular |b erfaCtordlng to this order of priority.

I't shoul d B& understood that the order of priority can

[005?]e ar bi F&athé’ 1:f ciRARE BuHBON-A tRAE EdCBH Ao BIfRT SRadpy Mat -

i nstanc
cornputed cach w1th a different size:
1 1 m=1
O , - . - -
Kz’,m = Nl',m (Nd,z' M, ;K ) M; vV m= Ncb,z' 1
Kz(%n) = ! '(Ndz 1 mZK z' v m:Ncbz'_l
’ Nz',m ’ Mz j=0 ’
[0054] Thus, in one embodiment, the recursive formula can be applied to all

circular buffers of a given size according to the decreasing order of priority. It should
be appreciated that the formula can apply simultaneously to all circular buffers of the

same size.

EXAMPLE 3
[0055] Example 3 considers a hybrid approach of examples 1 and 2, capitalizing

on the fact that in certain operating environments, although code blocks for a transport



consi der an exanple with Na code bl ocks of size Ca
indexed [ X0, X 1,..., XN _} and Nb code bl ocks of
W@ Rwe/15¥84¢ ndexed [YO,Y ,..., YN _ . The order BET/US2008/066784
priority can be arbltrary, such as [X 0,Y0,X | ,V
X No | ,YNo | ,...,XN72, XN _I ] or (X0,X1,.

X N , YO, Y1 ..,,YN }, or follow a predetern1ned
scheme. EXAMPLE 2 [ 0052] Exanpl e 2 considers cases in
blochvRi€ difeer Shi Q&Teﬁ@ddhatlrdIMpd)td ®ngckoaill inunide moahofei then eed diferent

transmtted (e, by transmtter 214) from each
codechlpeypiges. bﬁlﬁcfr@ﬁor%fm SUBSMbedingnt ygltJﬁbﬂ@aH@r% pEgeat mpjit 2 code
e ze in a
blocG R BRSSP R Sl h B I nBIe?® 7 2
trAMﬁﬂkmhﬁdréﬁmmmbkmkybﬁﬂmbﬂﬁfers that correspond to

code bl o S| , .for transport block i can be
gbnek>ﬁ§ %ﬁ§§%9%$9%?y comput ed using the
[0058?' | owi g GEMBET ONSodifatioh SymBBls MeAlable fof t{ag%iﬂamﬁ%om all
| ast circular buffer size, there can be two buffer
circubardgéics cermpitddith eadhbluikstofaizdi ¢ f erdeny, shbe compltedusing a
(1) _MLVm=Nc | -\ N, (-- K ) j=0\ [0054]
first yehgmie sugh eie enbodi nent, the recursive forrmula can be
appl i ed %o all circular buffers of a given size

acgording_to tﬁéf&é@reaqug_crder of priority. It

shotfl d b (Npp(b@ﬂaﬂed(nhht‘?re formul a can apply

simul taneously to all circular buffers of the same

size. EXPWPLE &id-6@55] Ex Ie 3 gonsi;ders a hybrid

apptoach | of, e(ampuaslkjgn caplfall%ﬁng on the fact

that in certain operating enV|ronnents al t hough code
[005P] ocks F@ carh tstedtSqRIuTD IbaetkrsGat/odichiEblocks, She exaceaghiber of

transport block wll include no nore than two
modyfptirepianiole Harsniited kogi the & vailahls wrpbe can e gamputed according

K”1§£3&9&ﬂ§ﬁ%,%%yven_that_there_are at nost 2 code bl ock

SI zes, Il owi ng sinplified equations can be
utilized, ere:
o= | =L YO<m<N,y-2
Ni,‘j
N; ;-2
(m)  _ (m) —
m=0
[0058] The above can effectively imply that the number of modulation symbols

transmitted from all circular buffers of a certain size is the same, except, perhaps, the
last circular buffer of that size. Thus, a total number of allocated modulation symbols
per transport block (e.g., the transmission budget obtained or determined by transport
budgeter 216) can be split proportionately according to number of circular buffers of
cach size (e.g., similar code rate across all code blocks).

[0059] In one embodiment, the buffer budget for a given circular buffer can be
constrained to an integer multiple of a number of bits described by a modulation order
(e.g., M) for transport block i. In accordance therewith, and potentially coupled with a
serial transmission of data, these aspects can facilitate implementation of a pipelined
decoder architecture with no modulation symbol spanning more than one code block.
[0060] The circular buffer based rate matching described herein can involve

using one interleaver during Hybrid Automatic Repeat-Request (HARQ) bit insertion



N1, o=Nunber of code bl ocks of size Q o Nli =Nunber of

code bl ocks of size Q1 [0056] The nunber of
worp@aliseso©n synbol s avail abl e for transm ssi onPET/UR088/066784

circular buffers associated with code bl ocks of size C

Oand C | can be conputed using a first scheme such as:

L1, VQ - Nd . ,i =1 - 1L110-Q0) +(N1-Q1)

[ 0057] For each set of circular buffers and/ or code
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parlt?so%n%pgnqt hglleﬁdf Bfmta j 5]1{ o se gra% ec f?:gtrloenvén tl\qd)regver interleaver

tent a ransm ssion of

208 da'mt ﬁnddrﬂl@&ﬁteﬂﬁ@%&hé 1060 S}fsmdtﬂctbaﬁs &ogdﬂiﬂrﬁdﬁf?mah Ifqm sef ofabits
el i ned decoder architecture wt nmodul at
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invol ve “usi ng one I nter
toget,hem dﬁwmafteﬁemeﬂac-eRé dq(m eat caprbARQhelratdonty mtbnlmeah 100G parity 1

fer o Uni versal. Terrestrial Radio
bits A s aé@) B capt JUE Aty S uviant Bt anmer e,
paritf BN HAGH L6R rﬁaﬁ%ﬁﬁ b V\]I%]a‘%ﬂ bIRS . UpR de@fd] {dcB8fBlet of bits for
channel |nter eaver, can |ncrease conpl exity
transasm athed thetsacendeset LEGHA inphedes 200061 Mercdodr] mappay 212
for illustration purposes, and it

can IP§6 Sblgg ap‘gfcélxaﬁrgfl g that the claimed subject matter
[0062F NOt A@cdriilt ®dan AKEMPR MBOD Ditshésh be transmitted by wireless

communication apparatus 202 (e.g., 2000 bits can be inserted into the circular buffer).
Thus, mapper 212 can insert the 1000 interleaved systematic bits from the first set into
the circular buffer (e.g., mapper 212 can start at a particular location 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 bits included in the
circular buffer over the channel. By utilizing system 200, the 1000 systematic bits can
all be transferred by transmitter 214 since the systematic bits can be preferentially

treated as compared to the parity bits (e.g., systematic bits can be considered to be more



exanpl e, wirel ess communi cati on apparatus 202 can
i nput 1000 bits (e.g., fromcode blocks O to M1, .
WO 2008t1p468@r bo code encoder 204. Turbo code encPCBEUSR081066784
can process the 1000 bits and output approxi mately
3000 bits. The 3000 bits ckh include 1000 systematic
bits, 1000 parity 1 bits, and 1000 parity 2 bits. Bit
type separator 206 can identify a type of each of the
impo3@B0thah tiarianvitgr auprdoker, 500Qatiyst eitang 500tfrityt Deitt QAN be
parity 1 bits, and the 1000 parity 2 bits into
tran%@f?&rwléth@dpm@@tngorﬁéour% {e8v efualjwpightingspa be pryidegrfor both
v
parlt? grbst? g}% pg%%% t‘?sas ﬁh%{%@gb %f?{et%@%lgfrfﬁ(gdésénﬁeg Q&liD& on of
cquaFwdigieing ﬁontparlt}eavlﬁts 2QBpadty 2 dingoirliy to rifcesappeaviged hieat any

1000 .par i 1 bits. t Addi ti ona i nterl eaver
uncqyplgveighfi WA PATiRY g%ﬁm@%ﬁﬂf@&e%ﬁ% %1”991026 its

[006@]09et hep oot 88  dneixanipld, *0h&8&" a %%Qsp%ﬁ%l%&ypég?ﬁentté@mto 2
randomy interleaved 1000 parity 1 bits and t

codertdokoife.y., MtEey)!| Eaitkd Q00 thatr & Uyns@0h|WQg¢tns daﬁned as 200 bits.

This Sy ot ! 28 7 e, PaRsotelock' G BF e lobprthe

chanﬁ@tfr&ﬁ thY 2 8sshéihtetl lcaBglat BHIRS, Iﬂ’h‘ﬂl&fo@e tbhﬁk§ ﬁﬁQﬁ’é‘jtr&@sboﬂfblock
bits i ncludes 2000 bits. Moreover, pe

e b e o b 150 e from GOB2] tAdcGralagufter
can B tre?r}sm?tt&frpﬂlgvvevego the éode%‘rfloc ?Siéf‘ferigggm tgay, thg(fgat CE())dF block

ess conmuni Ca on appara

is twﬁc&mskl@rgb ns elid @dohd b(ﬂietlfl@ckf; ithc@thafirdy lﬁrﬁ@lﬁl) bufffiusn be tw1ce as
per 212 can jnsert the 1000 interl eaved system
largey iy 41t psg KECRIEF e e nioaddHeOTs  the (ugker Bufed tor ‘e firs

mrcuﬁ% %ﬁfer gRPpE ngél'% fd?%br St AL fbuﬁ% clalvm < efo? gl'}g o LERLI A buffer.

e C|rcu and c
Thus; duenthugfee badganicsie e aetchrofoati e m@ﬂreesmmfoﬂa()ﬂfbuilantbaffee a@ndor a

. systematic pits, .. ...). Addjtionall per 21

size P@*@ratssow?ff cqdeionk ‘B> qngo ?ercfo te T 6bE NS ﬁtfgf‘é@udget

for th® fireciRBER MREcah MeOsct RS 1851 &4 A Q&fféretgud%@t fbr the second
mapper 212 can continue addi ng the sequence of 1000

circubaarbiuffgr bint e st ta hé sioce ¢33 ar67ouf®®and h3Jaissippioxanatelyrivege as
lar fr%glan end of the sequence of interleaved systematic
E%15%t hence, the remaining 1000 bits need not

[006BE | nseftts%GulldnEeOﬁIrﬂl%r @F}Bt@é&b@ﬁ thatf fherbuber rma § c&d Be further
g., since the circular buffer can be f

base&up@mtche moqdptian erder (M) forcthp aéﬂ@ﬁ@tqdﬁéanzm@oblﬂCks In particular,

the Bl}{f}ﬁ‘—:k % éc§ gat{s & cS%%%eﬂrtobo%&%ﬁsgnstg %ﬂtlﬁé%ﬁcan@ﬁﬂa{tmn

ordehe Gél&lﬁﬁfye rthedncb@ulzttroanSfﬂet tveill Bd4esibagd Lpeh sysdiendicraing
bits can be preferentially treated as conpared to the

charggigristigs. speks a @u@dratug%haéﬁﬁmftckwm% (@EPKpegedWsT der EyQAM
R T R S AR U AU g N R et SR
Reganilleks dheéha paticulian gnO’dtBlemn cwder( ehq buffeiqbadgeiveiag Hici mg integer
rnultl%?en oP ﬁla rn?o\éluija%gnf o&er Qltherefore from the example above, assuming the
modulation order is 4, then rather than setting the buffer budgets for the two circular
buffers to 133 and 67, respectively, these buffer budgets can instead be set to, e.g., 132
and 68, since these latter two values are integer multiples of 4 and the actual values are

still proportional to respective buffer sizes.



parity 1 bits and parity 2 bits, . ..). Athough the
af orenenti oned describes utilization of equal
wawrioghsdong for parity 1 bits and parity 2 bitsPCIT/US1088/066784
to be appreciated that any unequal wei ghting between
parity 1 bits and parity Zbits can be enpl oyed.
[ 0063] According to an exanple, consider a transport
bl ock segnented into 2 code blocks (e.g., M= 2).
[006FUr t her Mssaial bydedm 200 a0p@etst stiddgetmilsipide tiang@driadlocks.
200 bits. This inplies that only 200 bits fromthe
Accardigglyp Hrpulgplsdranspast blacksraip gigsent dategpaiehing san heaens on a per
associ ated circular buffers. If all code
tranS%F) @&CE?‘OO% the transport block are equally sized,
[0066hen, fRefeerxapd eFigt B fllusghted OB bn t sxahipden sehﬁhato;f 30hefor

emp@yie bk T dpssirois peich GRean | ACHRE Goper Bock
can l‘)esmbi’l\ﬁt&? Re {r%sggrtfﬁ’octkrt%n%cs@ efd @nthl\@“che bloels tHe code

first circular buffer can be Twce as large as the
blocls 8 30Adcaicridatkat 3BGif £ e codmblock M-ABDR), iwim;re hearbbf fugr integer.

The REASE o e e infd S S0 2P A K M el §oBS e

encoB&t bREK 0This endoh@d Brckar3 udgetnceas PRCBB/I-1 316). Each of the
ortional to the size of a circular buffer (and/ or

en00éectﬁlz>ék&a$ 13-k epnshscgecrdedcaroe fusicbek ob r@ﬁ@@ﬁ/édmblqﬁ ¢l code
blocksnSd4 1&(?8 r%an &F ’thet Qnecogél({ bl%%ksbﬂig 181rdg(ﬂ ?ﬁm tltl)le 111rbo coder 310

ciTcu f'er can be se tol

can 1bbﬂd§@§ysf[@ﬁatichﬁts§1&ﬁ*ﬁﬂd ‘tﬁﬂsIzﬁidﬂ @mty,bmfbﬁter Acadrdhe, slejodted)bmk 0
since 133 + = 200 and Brox mately tw ce

312 pagt felugls mten{aaeéms 9 §1§hw1tﬂ gty riRe @ paFiec? Disd 322.
encoh&%lloh?? Ruich ﬁnckﬂ%%%%t?mﬁﬁg Re1h8Ltheky PRREd 3%05}1& Pty 2

ation or e associ at'ed transp or
bits bB2g k.., hmd paroded bloak Mﬂhﬁ6b&mhf1&crludims$g&m‘aatlcémts b&-l 330 parity

.C rai ned t.o nteger nultiple of the
1b“ﬁ@ﬁigé?’ia&ﬁ?&%fe%“&h@?%| y, the nodul ation order will
[006PE Set ’Pﬁér@&ftét'f’@&bhc%FpEad)tﬂbRP%ﬁﬁ‘tBenQieﬁﬁﬁ&ﬁ%&rgréﬁﬂe‘as Thus,

such as quadrature phase-shift keying (QPSK, e.g., M

systemapiy, bitse 0 QNN (systaainae bite bFpHi t u,deysm@micablrcsoM 133 can be

M. = 4 4- (e g, M =6 .
recofffieqil? palra b WtSEPEA ThedEr e RN burial 320
parityranbiaﬁlasm Nt eg@ityNUbiti pia o2 tdhabe nraukiad |a@rpaﬂfydﬂ?fb1ts and

herefore, fromthe exanpl e above, assum n

collegisd imtate; sgepn@rgxemp i Morcoveth gprity 2 itsrO 3%133@&(&(1?%91 iRe.

- A er n
paritg? bFLARACER B rralu s bl Abir dh ShSrifed e %ﬁﬂd
groupet to e.g., 132 and 68, since these |atter two

es are integer. multiples_of 4 and the actual

[006§1a| ues arsieragtiq bltsp?rlépm Pothat0 ¢4 hegapiadito an pferigaver 336 to
randérh?@ s{egﬁ’ééla ﬂM?&ﬁO\fglFt’gclﬁi)gltl@m 1 6003 51RB8T 4kl $BNGhMR inputted

t ransport
to an 1nterleaver 338 to randomize a sequence thereof. Moreover, parity 2 bits 322, 328,

and 334 can be inputted to an interleaver 340 to randomize a sequence thercof. As
shown, separate interleavers 336, 338, and 340 can be utilized for systematic bits 318,
324, and 330, parity 1 bits 320, 326, and 332, and parity 2 bits 322, 328, and 334.
According to another illustration (not shown), a common interleaver can be employed
for systematic bits 318, 324, and 330, parity 1 bits 320, 326, and 332, and parity 2 bits
322, 328, and 334. Pursuant to a further example, interleaver 336 can interleave

systematic bits 318, 324, and 330, while a disparate interleaver (not shown) can



Accordingly, if multiple transport blocks are present,

rate matching can be done on a per transport bl ock
Wh2a®Ba5460066] Referring to Fig. 3, illustrateRCT/ES208/066784

exanpl e schematic 300 for enploying a circular buffer

based rate matching al goridlhm At 302, a transport

bl ock can be inputted. The transport bl ock can be

segnented into M code bl ocks (e.g., code block 0 304,

interadepditpdkbils BVG 326, and,33¢adgcthdraald divh lintdd&Ne patisr 2 bl 322,
can_be any integer. The M_code bl ocks can be inputted
328, pad B getsEsS: 3111@f1166V198 of BNy d rRitsd@d Perick Bity @ndoe scparate
bl ock 0 312, encoded block 1 314, . ..,
from:e%glgg@gr)bl ock M1 316). Each of the encoded bl ocks
[0069]12- 316Thearoult1mt gehantaiasdeas3a fannbt itha mhdanized p;eqﬁdnwze of

one. de bl ocks 304-308.. Each_of the enc
Systear%le%éts 22 %evf@éﬁﬁ%autpwo TR FFHY CHlet Oﬁa%eaweﬂaced

toget'hQIC [nugle a eIz hinPid §1elc[3§rsb(&1)énée BE b%tyalngn(p@ itk ¥42. The
bits. According, encodéd block 0 312 can include

Sequsq&@t efmaystamdsict kit 332 &ndpthe i sequehebidafspadit@ 20 anddd bpa 3 ycan

3 ded bl 1.314 i ncl ud
thercliSh B o 80 3+ smolo doiTey, Hby; FOF PSR dhe spavemey of
systefnaictbits 34328 first be insdiel RACOERHcRbOBkTIU6 3 th@fequence of
i nclude systematic bits M1 330, parity 1 bits MI

paritg32incdipatd Egn thisgafr ke nsgad Q07 onker e 4 uilizing
any I%%l ?nu}i%?pacg f T u§ gillgti‘gaotb fie c?rglﬂ%l f | £ |0?24%1&§%EQ1 at a p %%Cular

locat&)tﬁtvaﬂﬁtthé iliqtléncM- bf 3s'§@teﬁﬁfic bBltsf QSQQQ ﬁhdi eftoased clockwise (or
ematic hi i.rst gr

counﬁéglp@lsyvlie)ﬁp tfgl @ﬁ@?@pcu%ﬁﬁ 9f tile @}rgglarlbLg?Qeg 346.7If thg PRAUFRSE of
It d

ekl s M 3 FRCHNDR AT A AR PR s A 20 e

the s8qBA2¢ opf paiityyl 2ndo? théts B43 &81;1 begin.tp bandsqm‘edlln yerﬁalblnthsectlons

b 2 bjt. d
350 a%ié%ﬁo P%Ecglag%ﬁﬁ‘?fr é‘fé é&faouqﬁbﬁ@& @,'%@E@QW% fiog each
othel3 1-1818 c%gém AR 33Ps&ABnd S50 ARSI EELT B @lbsiantifly ﬁﬁl\ﬂ%f to iach

to random ze a sequence thereof. Further,” parit
othelbamthOISQam b826mbaed iBB20ma porhmon rysctiane tho shawn) of the circular

bu ff‘i%‘/g‘ § avsgé}é?%%sg i}?gga%glzéﬁt%e qduegc @ifhtgrat% igserted around

the dirdBldf bgdert DAkl Al PaVRich 3dquichee BANEORE@AR] dr IRIMERGS 46
t hereof. As shown, separate interleavers 336, 338, and

has mpyadaliic Bracaremiip@g. f or syst emat ic bits 318, 324, and
[007@{3 te 32éb£%§éb@aﬁ% gé\% or}&‘i\glla ﬁge caa%(r:bt%he%%’lb%ﬂ 6 populate
eachi ditcubit aftfeQrongrfot esdhovaile, blaclkc ﬁﬂﬁ‘ﬁm;pbﬂttﬂdidkemr Taas) Wieereas
circu?aq'%u%}ére 8 346 corresponds to data from code block 0 304 and/or encoded block 0
312, circular buffer M-1 358 can correspond to code block M-1 308 and/or encoded
block M-1 316 and include like constituent parts and information populated in a similar
manner as that described in connection with circular buffer 0 346.

[0071] When data is transmitted from circular buffers over the channel, each
circular buffer transmits bits from a starting point. Here, this starting point is denoted
by reference numeral 354 for circular buffer 0 348 and by reference numeral 360 for
circular buffer M-1 358, which can be determined based upon a redundancy version
(RV) that is utilized. Ideally, all bits included in all circular buffers will be transmitted

over the channel, however, when only a portion of the data from transport block 302 can



for systematic bits 318, 324, and 330, parity 1 bits
320, 326, and 332, and parity 2 bits 322, 328, and
w@as/1fecuant to a further exanple, interl eavRCT/BSB08/066784
can interleave systematic bits 318, 324, and 330,
while a disparate interleaer (not shown)
caninterleave parity 1 bits 320, 326, and 332 together
and can interleave parity 2 bits 322, 328, and 334
be trafgeittbelovee thg. chanhélebh @adinggpdihit @ar bé Yorhpitcd Sfoﬁ@ﬁch c1rcu1ar
arléﬁ 2 bits can be separate from each ot her)

bufferrhasesd,uprn thera patigplpe aly@#ars@éfeé Arstytng peint ad @nblzféea budget
that SEAEIE Rhec P bRERAC foPbhBr oy LT SNSHie ARG LD are

depidted ancalitigepoiat 3 Fegfomeiradar hufferilel 4l @ dseadingnointdo2far cirgular
1ﬁgqqﬁé bits 344. The sequence of systematic bits 342
buffey sequence of parity 1 and 2 bits 344 can

[0072er eaf bRE H&olOBREkEL ghidhtiBn Civh&lREoRUHBES %ﬁr tr &:port
exanpl e, the sequence of systematic bits 342 can firs

blockh 0?2 mae bt ed difftrongt heesc pndiug apinbufol eliff@4®, cimmbhr thuffers can as

well AFEEF FE Gtk BE i e et dis bbb e s oy b be
deternA®] BY ROFSSAAE Ehe JtBkmg ikt Wil RS bifRE Kidel dderdid tlehuffer
O 346 can begin at a particular |ocation with the

budg@te@ﬂpebmeroe@m@%ltt@ ﬂeﬁ@zecoftﬁnt%swechmed:ﬂ@@@eﬂhuﬂ fmm@ele if
codetbg 5ckP 96‘4{ %r C&lgf%%e]zvﬂe%z%ﬂlgg ci)?le JP]ﬁg‘k M rl%‘i)8 t%&ll ]gf:r)culg’r4b8u 0 0 346

e CIFCU € sequente 0 stema

can ‘tkkl 4 gifRdcht Isf‘ze allilalnemto@lab ®duffaskr-1 888 cadptaicetive H)l[ffﬁ@ bubigets (and
i rcul ar fer 346, then the sequence of parity

1 and
therefors .mémgzp@lre@r?aa alsorliffey. pkypiGedur iesppctine pefiei 'w.da@ts will differ
in prmg{ij githé E&e 3p ﬁlegabg)cgtecf Qfufir 'Bﬁ%la{) r R d BCK?‘?A]iﬁoded block).

shown as being separate n1eac
[0078 cont Rofetraigeth Figst 45Eahethud;olages atlati@b® efoctbaing circular
bstantially simlar.to each other and/.or can be

S
buffer Basech &4 iPAERIBR &1 @oVFDTSSs EURTHRICEHR CRABMRMCID AI% Hlélstrated

Whil‘é! "fé‘ruglﬁgo§§fcffe§1 ?ﬂ@ity dhex SR FRC %@heﬁﬁ{dbhgw% #04hdwn and
bits 344 can continue to be inserted aroun

descobedcwbar dsuks exf 346, ints [tot be unddrstyfods ach @@msr@mﬂe tigg 4the

i § reached or. t. buf fer, 346 has no av abl.e
mettpBolbERS A6 o BibBR oRibt Sidennl s e aSapA0R B I peRRgace with
one G AERAMIIRDIGAEH & cEifih AV EEchCorBOR Uh @b ceathrehily Githdfther acts
buffer, one for each code bl ock in transport bl ock

from3hat showe angrdsseraledchereinl aFopekirapleo tgwe skdlcdewmpidart will
/
unde%s%jl?iam r%ﬂlﬂ?gﬁrl&gﬂﬁafter ogglégf} A0 Qler RS g;a&jet R Pe%geth as a

can correspo

serieblofdhteitlatedOBatan df evergs)adieds bh @cétathlag%aﬁ anmdréavet, Ude all
i ke constituent parts and informatjon populated in a
illustgatpd pefp crmhnEsqusd thHEPIg@sel ¢ Bisthodalogy ik aegordcqvtith one or

rnorecérﬁl?d&uﬁéntp.m fer 0 346.

[0074] With reference to Fig. 4, illustrated is a methodology 400 that facilitates
rate matching in a wireless communication environment. At 402, systematic bits, parity
1 bits, and parity 2 bits from an encoder (e.g., turbo coder, ...) can be separated into
distinct groups. For instance, a transport block can be split into a plurality of code
blocks. A turbo code can be applied to each of the plurality of code blocks to yield a
plurality of encoded blocks. The encoded blocks outputted by the turbo code can each
include systematic bits, parity 1 bits, and parity 2 bits. Moreover, cach of these bit types
can be recognized to enable the bits to be separated into the distinct groups. At 404, the



[0071] When data is transmtted fromcircular buffers
over the channel, each circular buffer transmts bits
WO e@ailsdedd arti ng point. Here, this starting poPEI/UBZ08/066784
denoted by reference nuneral 354 for circular buffer O
348 and by reference nunmerd 360 for circul ar buffer
M1 358, which can be determ ned based upon a
redundancy version (RV) that is utilized. Ideally, al
systapidtis BifsC khedgahity . Bitd, smdriaellparinbdffigr&nWd IntddRaved within the
transm tted over the channel , however, when only a
respasiive.i GIStiBet EHWIDSat d NEr SYRATRAISs BT tcap| be km%lza‘@&n frgether to
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rand&ﬁ%& befrdgs @d}fjﬂ)é"gleﬁi‘éﬂ d.g 38k EQN B} fh‘é%fﬂﬁmgfﬂé B§§ ti By 1
and endi ng point 362 for circular

bits, 200 7] padue 2ttots ode 406.0bk igederynd @tnntynl bmmgmebmlmfcrweed with
.bl gcks fro nsport bl 302, can be of. di

the g B8R g i RS PR Ra P AT 6T P ob b grcbits and
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t he endlnglp0|nt of a circular buffer can be

whergepelt bit fedc hytedaged utriun gltqrn@te%b%tmei:rh@elpm meri t bit phe parity
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pr'opor o a si An d8s0c

to cobibife tHeOranéxaimpl QerelrfngC‘cﬁ"Ctﬁtrﬂt)}L 00aKtsOwidD4hd Sindordizbl @Fdsing of
size than code block M| 308, then circular buffer O
paritg Z5bigan AeH08. dher migrisayods pysterpatignbis paoubauinsetied étto  gircular

( f
b B by RO LY, L W AUOPRASY O GIR] 2 e Ty the
interlvatdde syshumetgiet s tswednl bad pfcf@entiatlypyetqoaxdt foorndlosiohén shezercular

of the associated circul uf f er r co )
buffeg) JdRyCON o 4B B é&%?maﬁ“bgf?%?elﬁ%fl%%e %ﬂtpaﬁwggulambwffer the

1nterf£€&h 99&5/019 hl?ds%)&%!y@ big cé@b@fﬂc%ﬁfdr‘zﬁ@d Mo Ghd G T |King
based rate matchin in a wWwreless conmuni cati on

any evmlabbnrmaurcaﬂr e A HLQ;ttthatlatﬂi ing¢ridde inté ghe p;mcples dufiof can be

P Sl 581 SRE T Renp TR B 7 S PR
bits Hhgethst @ﬁ‘dla@ﬂﬁft@p Rh&e! iat@fotaltal bitsh@nnge G&l@,@ér&gﬂ €8 ad¢innel
not limted by the order of acts, as some acts can, in

whilpe copeianerefthe paréd ad hbitecasnisoutichsied Slompbeing senk: however,
if all?gp{s)t{enﬂ{aﬁgnmtg QWeﬁ a%gl?l dlgar%f qrh%gr%gﬁt f ¥ 1nV¥EE Iglr&hgte Blllf?ecft then all

suchtbﬁt@%@nbeki;dnkezdthe’lcltalﬁﬁelart wi | | under st and and
preci ate that a nethodol o% coul d alternativel

[0075£pr eseht@ingado digeri ddudptddniser Brirdelogy at¥s thy faciiatcs
SR, oA ShchALE okt ARAT, ARG el
matcheighado agless nomomorcdamc envirdnmenne Alr502 systematic bits from at
least one encoded block outputted by an encoder (e.g., a turbo coder, ...) can be
identified. For instance, the systematic bits can be recognized utilizing a priori
knowledge of a format for encoded blocks yielded from the encoder. At 504, the
identified systematic bits can be collected. At 506, the collected systematic bits can be
interleaved together to generate a randomized sequence of the systematic bits. At 508,

the randomized sequence of the systematic bits can be transmitted prior to transmission

of parity bits included in the at least one encoded block outputted by the encoder. For



nore enbodi nents. [0074] Wth reference to Fig. 4,
illustrated is a nmethodol ogy 400 that facilitates rate
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froman encoder (e.g., tur coder, . ..) can be
separated into distinct groups. For instance, a
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| | ustr at t def
pari gk e e b ing Yk iR any aRagcs tr Gr Hsrirager

can 86 RRAT oY cdmbint Sthw fahdddiBed aRGRHE & MedphriDa1 Afits Wlth the
parity 2 bits. At 408, the interleaved systéematic bit

randomiret eeqmsefr pbthei prrity & Witsr ot &2, bufiast afpoﬁ[cm\/\efdthbyntﬁﬂeced

oSSBT, 020500 FRYSRE b BROBEBLAR B

to tradisRh SFan tehﬁ‘ﬂe' Rqe@lce oF egktdrdtid K16 iSO intht RE1Gét dhel cAboded
buffer. Mreover, upon all systematic bits being

block pufprttedby the sneasr.ci rcul ar buffer, the interl aced
[007?ﬁrI ty I]t T@ﬁp bga%ppé c1a%e(p tﬁa? ﬁlagc&?d4n@%°\{11ﬂ9r Ee(g fn%{‘e ggpects

e circu usi ng any av |'e resources

descAB&Y hdréie, infdrendessar lbeﬁﬁiadieﬂltegaﬁdh% anhployihgcirbwlbif wrffee sasddaate
transmtted. Thus, for exanP if all systematic bits
matchig. aApaseqd bEreHs t%éer@atq fipier” ghdingersiges rﬁfezfs Eenardly to the

procé:sjs rdf lfl?a@s'bn fdbBlit of hlE %@fé\?ﬁ; tﬁe %Qﬁ&ht én\ﬁl%ﬂrr?ﬁt and/or user
trans erre via a chann emai nder o

fromparset yf lobaara@omsi 85 cqanrekievzexe\leudedld/modatbel hg“els:em can be
ho%ver., . . . o

employed to identify a specific context or action, or can generate a probability

distribution over states, for example. The inference can be probabilistic—that is, the

computation of a probability distribution over states of interest based on a consideration

of data and events. Inference can also refer to techniques employed for composing

higher-level events from a set of events and/or data. Such inference results in the

construction of new events or actions from a set of observed events and/or stored event



if all systematic bits as well as all parity 1 and 2
bits fit in the circular buffer, then all such bits
w@amshatesent via the channel. [0075] Turni ng tBCRFUR00§)66784

illustrated is a nmethodol ogy 500 that facilitates
preferentially treating sy5¥enatic bits in connection
wWith circular buffer based rate matching in a wirel ess
comuni cation environnent. At 502, systenmatic bits

data, f\fll(imhéﬂoﬂr@ﬁ&ie Bfts ARCastadatbd ﬁp&owﬁempbfae @rdX¥Yméf, and whether
‘encoder e.g., .a turbo coder, . ..) can be identified.

the cpejts F‘IH%@%% e@me fipg! @VﬁréﬁW?l@VBﬁﬁt@d éiaw SeEICRCcogni zed

ilizi £ r
[007 f REc gfﬂg t? 20 X ﬁg’ %gg 9 efﬂK%cﬁ 5dggsfen{e eab%%‘ 99{? gnclude

ocks yre encoder .
makingd énficrdncedpestastingrat devighictisg adiit dype ¢og.| mt@nhticApar&QG parity
he col l ecte stemati.c. bits c n be in
2). 1%%&@1/ [9& furghgr ggﬁéﬁm a8 IfgrRenrad %% ﬁ?éi‘él 3’6&%@111111% how
to C(ﬁﬂb?lfl@ | mtd¥aks) th&panBB1 aﬁéﬂ?aﬁ@@@ﬂ@ z8duge ‘&ﬁ?é?ﬁl% Wightings
the systematic bits cdn be transmtted prior
for cachaofSthe $>sm1xyrb1bﬂyp©9¢anttgc dsbigsed baskdidpoh suo:htltn%reant:e JIfeastample.

e encod k utted b t he.en
1t wifl 0, RS PP B BBy Pt HERERE i netye g ot
interBE tdPBhit e Rurlbdr ®f infBRnéRNEA LT BE nHBE BEME Sninet iR8vhich such
systematic bits, for instance, can be inserted into a
infergnqeg LAra rmasief fre copjpnasiont with iBE Ugrions ¢fmborEngssy iapg/oninashods
Now referring to Fi 6, illustrated is a
dawLQ (%mPogy 600 tha? faC|I?tates enpl oying rate
[0079pt Chl NYouSiufgng t& Fig Ui, ditudpfees ai Metdodlogy @66 for facilitating

connunlcatlon envi ronnent. At 602, %irlty 1 bits and
rate atching WEFleSs ORHNHCALQR FRY FprIEeH pth multipleaeade bipsk sizes for
I u t
a traﬁ%a‘é)?tdﬁgclp 9)‘{‘(70? LR él?c‘{jllambugf%% gtpgtg gﬁra}/] g)? cgrrctllltafe‘b\%ff%?t%gr’l be
popul aded exthrk ﬁpnr:anasbecwted: ogctu Heck frsmragscapf ¢oole |bldokmb1$dg&ing

of a for for encoded bl ocks generated fr.omthe
a tra%%?@&dﬂé?ckmfh%oa SIVCR drangRagt 1?195@ B seineitedjipo Mgodp blocks,

wher@RN 4R b8 dubdtarfiafly 51%} iftQek e FBf %hQﬂ' ShdsBeoddBBELS b8 dssociated
parity 2 bits can be assembled in a second col [ ecti on.

encod¢d 60®; blohle cew Iek@tf@dst@tmg tgdeil dsita groomthebeod ritledk, @avcen an
ther to

wsso QTP R BT ARG PSR SRR RR LEs can

[008DE | Nt et ¢@4/Q1drdn@ﬁ%%ﬁﬁrbutd tgi%ﬂﬁfngtaﬂ a% gFaRdhARE of bits to be
sequence of ‘t he Barlt its. 61 the random zed

transgutiebiiom adfcitchlar patfers yn thepginay C&Ihbe obainedn donicewdly, since the
arrayz'1 ?!?H?Jl]l at? b?lfffe{‘s ﬁcﬁ)ﬁ% !1¥1rgu1F11 Blfffe(} gar I&)tdg rbllc?c%elg thg tr%?sport

erna aced sequenc

bloclpathet Maﬂspaﬂdbli’dg@t teffecbﬁdidtprdésﬂg)eﬁ Othanmiriﬂ&rr of bits that can be
il.lustration, any dlsparate pre-defined pattern can

transpitteds Bameaagtisriensnest blafldon zed sequence of t he

[008?]arl ty Nl fnS &é@gﬁﬂi&mr %{‘6}96” 768 %&%e&ﬁ?erogudggﬁdeﬁmng a

ty 2 bits. l'east a portlon of
nurnbﬁnt0§ ithealsiescto transmit from an associated circular buffer for each circular buffer

in the array can be computed, wherein the respective buffer budget accounts for a
fraction of the transmission budget and is proportional to a size of the associated
circular buffer. Appreciably, the sum of all buffer budgets for a transport block can be
substantially equal to the transport buffer, even though each respective buffer budget
can differ in size (e.g., the number of bits to transmit) versus others based upon relative

size.



sequence of parity 1 and 2 bits can be transmtted
usi ng resources avail abl e subsequent to transfer of an
wepisnstesequence of systematic bits included iPCT/K82088/066784
| east one encoded bl ock outputted by the encoder.
[0077] It will be appreciafd that, in accordance with
one or nore aspects descri bed hereln, i nferences can
be made regardi ng enpl oying circular buffer based rate
[008mit chi ngt 788, uketksp&itiot ruffchdutigstntdnobe icﬁlflstlfamedrto being an
|nference refers %enerall to the process
integep gadIn @f anwigben of Pis descringd by @tr@@dléatl%@fdgy&réh? transport

blocl?”VPu"t %ﬂgﬁw&t wa g”ﬁ{eoﬁmﬂﬁeg 1o of bi gsn%i@scﬁﬁédf 8? tﬁé’%ﬁffglabgcg& cHr be

tured via events an a. I[nference can
multgj]ﬁ)bb&le anddnlatide rirddry Tazpsqahyz,l thé emodohtiex brder walt be @n4, @or the

can enerate a ro ilit IStrIbUtI n O
like, pg, ﬁthg téeqwflﬁﬁ aP‘EPg“P % pg%srf:asé*«xmﬁlﬁﬁm}l ig.et W§ define
a Vallu§ that REarC AL Bl 8F 224,17, @b %kﬁh{ebérymgﬁlﬁﬁﬁdtp&ﬂbloﬂ cAMftbyed

states of interest based on a considerati on of data
for tlantdanspehbck | nf er ence can al so refer to techni ques

| oyeg. f .conpasi ng . hi | evel events fro e.

10083 ooLnfig dhdF o aiaoc T B S B P e A0 Ref e

perfdiRinsd EMEHAOBuRr 1SV eMEMfcihg &€ bl Wislels oMBusiehticH system.
observed events and/or stored eventdata, whether or

Accaspterminal 80@peraprises agesciver 802 that recgivese sigasfema for instance, a
receie 24 tfr:ﬂ y(no?n%own 1% n%’h% Vengwaﬁ gtug oglfgﬁ%%e (2 éonﬁlters

one or severa urces.

amp BSOS i@nt &t @z‘c@ﬁﬁdﬂ’ﬁﬂc@we@ @@nﬂranﬁﬁiﬁgiﬁﬁﬁs th¢ eseliticdd signal to
above can inc]ude nakin |nferences pertaining to
obtaigetamyHEs i dtFcalver B02yqse ‘%ee 9r cxappice gt WSEarreP@weq and can

cornllﬁﬁfé' td’en@dulaﬁ% S\é‘%}{haf ah ldEII%Bgﬁlaﬂe r!aéé?xterd ?’hl%gls aald I%)rowde them to

nference can e related to determning
a prazossbt 8@6 (@ channdl mktﬁndltme)Prbh@scpxa&%t qan]bewplropensmt dedzcated to

bi.ts;. as such, dlfferln tin for each of.the
analyzing t"ﬂrf%HP‘l‘“O(ny FResved by & °§§V§F Sébgd al%ff{gfe@emsaﬁmgs a%fﬁmaﬂon for

transhﬁ§s%11915‘§9 8 trahQhiteX @f@ la8roddssdM thit BRirSRRAE b Aled c&rﬁﬁénents of
the f 0r690|ng exanp es are illustrative in nature and

accessr wrmonal i8A0 cmutBor & prodaviar thhtebothndyetyzos infofreatemceescived by

receiy i G E SRS 40 RRRIGT s GO B ol ETHE S controls
one M&élcaﬁl@bﬁe@@&mecmrﬁﬁ&aﬁ sdescribed herein. [0079]

Now turning to FI%V , Illustrated is a nethodolo&¥ .

] that is

[0084h0 forAﬁ%ﬁ§$ Iteindlng06 gee afditicnply @miiriselreesory 8

operc&R%gy&# i) dI t8q3r§&¥§ BB’%PB tl%qt CE\Y% Eﬁ}%ﬁzﬁﬂé fo ggns?ﬂlﬁ&ié received

ranspor eac Clrcu
data,banldf iy cbtheragmltableayfo@ﬁla@cmf taldted tdpéf@nsng de Vrious actions and
opul ated with bits from an associ ated code bl ock from
functonse petpforthp hereH) o MemeBn 108t g Rgdisionslhin siows tprefiosrlg  and/or

algoryggg'ag%o%kéé’?@nﬁ ERAGRM P bagk r&t@%a@&m?gft gnented into M

[0085] It will be appreciated that the data store (e.g., memory 808) described
herein can be cither volatile memory or nonvolatile memory, or can include both
volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM), programmable ROM (PROM),
electrically programmable ROM (EPROM), electrically erasable PROM (EEPROM), or
flash memory. Volatile memory can include random access memory (RAM), which

acts as external cache memory. By way of illustration and not limitation, RAM is

available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),



where M can be substantially any integer. For each of
t hese code bl ocks, an associ ated encoded code bl ock
wW@28a5468¢ f or storing coded data fromthe codeCHUS2IKG/066784
as can an associated circular buffer for storing data
fromthe encoded code bl ock. [0080] At 704, a
transm ssi on budget defining an aggregate nunber of
bits to be transmtted fromall circular buffers in

synchid@o@ DRAM aBDIReA Mt dviubRHat AR SDRAMNIYDIR SOR AN, enhanced
of circular buffers includes a circular buffer

SDRAN! (PR &MHe Bigeiak (DRAM (PLRFIOY, BRdkTect fRambus RAM
(DREAMSPYGE HUABS! 56 IR VELKCHSIEERDSRd LABHINTRE nBldcd 10

t hat can ransmitte ma particu
comprisans bt boingdimitddao SthseNadtaniy otheh euithd&cty pt dfamgmaerdy.

706, a pespectjyve. buffer budget definjing a nunber, of
10086k’ bi t B3 réﬂ\isﬁi b o b 6R4PAE%L P SRR pudgeter 810
and/QUERE bl @et&3aD, Ghich¥hRbe Bitistially sihifr & £A%p&RBuliEeter 216

conmput ed,” wherei n the respective %uffer budget

of Figsoamd duffer baddatac iSoof dig.the NMomnweri sBhaghbudgdowand is

i S .pr rtional ta {Ze of e associ ated circular ..
contisipIRleh AR 5P sbmy S SUESoline e 4 LR g v teally
simil@r i AP de BALSIK 20261 ey, RuUBHiEHé sdpavatGkBltahtllyN@milar to

transport buffer, even though each respective buffer

bit typgdgedratenA0@pf Figr 2 an infcrleayas sgbstantialy sty ée ing¢rldaers208 of

. Lo _fransmt) wvers. t her r-el.atyve
vie- 2038 WO LBty Bl 30 MERARCALPRN A JEL for sy pranoer
substagtigibnsitnilat fwedapper ReR 0@ Fap 2i Ntregportriuldpétpt €1 Mdctérmine, infer,
nunber of hits, described by a nodul ati on order for the.
deteqty IgRRIBHOF OHIcHNIeE Opigin HfprRar dget that sam dessebe amupbeisof bits
S . . i f
o S PSRN IRELEL IS LGRS T Ly
of thberaspott bloclo shduie colidegyelyaopfdmughtha abnspeebudgelt withl respect

ot her exanpl es can exi.st), the buffer budget w |
to thegtalor agerggty sumfgh ofibdts ansmitteder nultiple of 2, 4, 6,

[0089] What AYGEvIDINER L BIRKASHS SaneBRbONie@rdnPLizEd@ach circular
transport block [0083] Fig. 8 is an illustration of an

buffaceedgfaren mizaas we@ntllsan fifrther hé¢doanefr peliffaent prgportion of the

otel ST hulit o SRR AR ERIER aic%a B bl Py by

that ERCREMBe DAANDRIF bite 6LIh¢aStaPtrEdsgoR Ibuli@Mat L be allocated to a
i nstance, a receive antenna (not shown), and %erforns

partieylpi eisqularchufisns Bubisr dodeqter. 9.2, cani qafalaic admpbier gt for cach
ciro i BB Rl Eh ynl S5 K L APLAI BLR Lt g me
assodlaed bculhrouffex doiplseociadd dddbhldokae av@tiateadndcodud block).

conprise a denodul ator 804 that can denodul ate
[0088kcei v eéc%e)ﬁwgqr%m%ln §O(b sHli Bethen, €gmpgses a modulator 814 and a

transmitter 816 that transmits the signal to, for instance, a base station, another access
terminal, efc. Although depicted as being separate from the processor 806, it is to be
appreciated that transport budgeter 810, buffer budgeter 812 and/or modulator 814 can
be part of processor 806 or a number of processors (not shown).

[0089] Fig. 9 is an illustration of a system 900 that facilitates performing
circular buffer based rate matching in a wireless communication environment with
multiple block code sizes. System 900 comprises a base station 902 (e.g., access point,
...) with a receiver 910 that receives signal(s) from one or more access terminals 904

through a plurality of receive antennas 906, and a transmitter 922 that transmits to the



a processor 806 for channel estimation. Processor 806
can be a processor dedicated to analyzing information
WO e@8iisssdo by recei ver 802 and/ or generating i NPGF/I81008/066784
for transm ssion by a transmtter 816, a processor
that controls one or nore Xonponents of access
term nal 800, and/or a processor that both anal yzes
i nformati on recei ved by receiver 802, generates
one biNmoFdTBEdc W tctramalsr FAstit G phantrinysniit amsmiad 968, RE&sivard0 can
controls one or nore conponents aof access term nal
receigponforpaign fingrexcsiveeriigas %800neain AEAthEngsspgated with a
el
demSATREL 362 TR Qlatecilich Rolhey BASRAONS PRPHALER dibols are
analyzcdrbsm prtoeds,sorr @I?bth‘a&(:hrﬂbtt similant gryprotdssr descritadlabove with

i nf or n related to erformngthevrlous actjons
reguighip bt OHs ST oD RS r8i h MR 91 Bt cHores L% be
transBidd {PRBb v BbH REALAERiR IR D02 (0Rh :phlta%se station (not

associated with circular buffer based rate matching.
shownp8tl orl anywithdr sbigatdp premnaiosdelatedito phgodaing tist varous actions

and (S SE KRR fioRoorarih 8 Thand,§EPisn o dh SLFer heeeer

918 Bt Bary Gbrapitt @ AmcheR @ BAb & trh@sneMdhY a cBYulWebuf®dr, wherein the
illustration, and not limtation, nonvol atile nenory

numbegis pﬁ?@pﬁ@@akf@a‘cﬁlmfyhﬁbvﬁﬁﬁwr(aR@MOCIaﬁﬁdo@P%i‘ﬁMI FoRamtance,
a bui‘f?r & et c %%tlar‘ggrgflg 11@%\1}?%_ anlqe I%%Awgtg COr(rig r‘tr)ll.)orc)llqs than

for ciohlat bdf&rmmlytea &fithi mnuﬂﬁ)deaikﬂﬂkﬁbﬁ@ gﬁ&ﬁ tmmtyolock
M, acts as external cache nenory

[00981 | ustr Etlff%rnb%teﬁ 8t 8 |camribe e velrmoupled 59 & traalﬁp@%l .bhdgeter

L e
for aSiRARb(t DDRKSDR&Mnstannd) atm;ﬂorﬁWte{rE&]R@dw thaymt(hh |dggkegate

trans%%sbqnyggﬁgtugg fOE‘ ﬁgrgggplﬂrrtg 15?92% S %1%9% al ogated to each

c1rcu'laﬁtb%ﬂ‘3€ dMo?ed?v‘émA'Ith&?%h Mttsﬁ&% 1? R Jb@te‘n&ﬂﬁt&@ @ha& BasclRRRA 902
any other suitable types of menory.

can 1Rekué¢ v &urbgoadd @cbdlmshbﬂamwvatml\kgltq twbo pb@jeucoder 204 of Fig.

tr.a ort bud 0 and/ or fer budgeter 8 .
i BB ol ST Sbuily S Lot BF 53 ARE Zpror Fie. 2. an
mtertéud@eshﬁgtaﬁﬂa@lyosﬁmﬁa@to iAtedlaghdp WD &F Higl dﬂ&ﬁlelhteallger@fubﬁhﬁlaﬂy
Mor eover, al though not shown, it is contenpl ated

smﬂtﬂhtﬁ inertoeers? HOeofriligal, BA®T eamannst Fuhseangakly, pisslag teimapper 212
d tQ
of 1ERLIBUMATLAOL] Sl R QLUED R0 AR5 er oo

showsi) Nédnaprovide Bath té b@&almnaé(awma&ﬁamf 9F2.gForZxample, the data to
interl eaver substantially simlar tg interleaver 208
be trggsnpfted can begbity \ma@p?da%r@rm%@g@aﬁ& buffqryhasjapg pligeated according

to bdf?ér%'dg&@{ 9?81anpﬁra1’1:§pgrt l‘?udg@t@f“)%. RNSERREL 922 can multiplex the

frame for transmission by a transmitter 926 through antenna 908 to access terminal(s)

'

904. Although depicted as being separate from the processor 914, it is to be appreciated
that interleaver 918, interlacer 920 and/or modulator 922 can be part of processor 914 or
a number of processors (not shown).

[0091] Fig. 10 shows an example wireless communication system 1000. The
wireless communication system 1000 depicts one base station 1010 and one access
terminal 1050 for sake of brevity. However, it is to be appreciated that system 1000 can

include more than one base station and/or more than one access terminal, wherein



substantially simlar to mapper 212 of Fig. 2.
Transport budgeter 810 determ ne, infer, detect,
WO e@slisdsge or ot herwi se obtain a transport budgeCT/UBHD8/066784
can describe a nunber of bits to transmt for a given
transport bl ock. Thus, cirZular buffers, one for each
code bl ock of the transport bl ock should collectively
conformto the transport budget with respect to the
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recei ve antennas 906, and a transmtter 922 that
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rate, godingn and, madulsyion fpr eedisdar sogam iratbecdaterpunast by lingtrutions
perfd &gd%ﬁlcq%fa&grbgg)@gﬁces%tgqgﬁbove with regard to Fig. 8,

to"a menory 916 that stores data
[00914]0 be tmm&mdhtaadn tsombols rfec ecvdta btr@imsaemessprovided to a TX
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MIN% BNRPFySCArRBr Walth Qﬁph@ﬁh%rupl’toﬁ%ﬂséhﬁ ﬁmﬁwk@é{oﬁloﬁmb@ﬂ%(% for
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transniftérer (TOWERELIOR2a through 1022t. In various ernbod1rnents, TX MIMO

processor 1020 applies beamforming weights to the symbols of the data streams and to

the antenna from which the symbol is being transmitted.

[0095] Each transmitter 1022 receives and processes a respective symbol stream

to provide one or more analog signals, and further conditions (e.g., amplifies, filters,

and upconverts) the analog signals to provide a modulated signal suitable for

transmission over the MIMO channel. Further, Ny modulated signals from transmitters



918 that can conpute a nunber of bits to transmt from
a circular buffer, wherein the nunber is proportional
wo 2008/18462€ of the buffer or an associ ated bl oCRCTYUS08/066784
For instance, a buffer budget can be | arger for
circular buffers associate with | arger code bl ocks
than for circular buffers associated with smaller code
bl ocks of a given transport block. [0090] Buffer
1022audgetgr L8t caro Bensafesdatirore! W contphed 1024 th@0gpord24t,
budgeter 920 that can determ ne or receive an
respegyri¥gat e number of bits that can be transnitted for a
[009151r anspoht a?degscl%nnﬁl%[ 1b§b9ttﬂé‘&§nsnh{t&{‘ﬁ1%8{l ehl’sggl%is% %&wed
an obtarn't regateé transm ssion a For
by th faares o t05Dh dﬁbugh)fomh aodthe poritddorigredfirobecahlaatahe 01052 is

to.each circul ar buff Mor egver I g t shown
providedtg acisResHs st W VBISOSE Sipush SOS AP Er e 1954
cond'itﬂfn@ %O GhtcR) Caﬁ%ﬁﬁesc' Lh*ﬂatcﬁ)'@&tncéﬂl\l'eytsﬁ h FedpREtivelsi gt PR #REE the
enco er’ 204 of , a bit type separator
condgidpsd argnahid yromdm shaplesparyl furthgperesepeas dtcoran@P0B tofprovide a
Fig.,2, .an.ingerl r substantlally simlar to
Conqsﬂ‘%&’ﬁ‘g‘e %er“’eéioéy%]ga]ﬁ% Mo an interlacer substantially
[009%] M | ar AhORKNd£4 |p?(§‘c%§sogll@6@fcaﬁllﬁcel‘26 afd prSYecs AtHFBNP @Eceived
substantially simlar to mapper 212 of Fig. 2. Buffer

yrnlmhdsg@@@ﬁ foarg” Mndeqatepns gos4 tasaiyenes pgg@utaarmmveraprocessmg

techt%nglf?eo 7 "o doxiq de o %Ct g? Ygﬂg’g’%%galgia ek% a@a %rcg:gs%rp 1t0%8 can

demcsduams Meldt@tbag@runbelcbbdescavhi dppadd ayrﬂbm@traarﬁ itd Edeb@dr the traffic
fer that are_all ocated accor ding to buffer bud%let er
data ﬁlrgh@ﬁatatsrrsﬁ@p die PserssaRe Py 8o datrpiraceiond 0ed s qomplementary

o HDRIRNEN B U BebbPITL AN X, Rls Brpgy 8 base

statiod I(H@ugh depi cted as being separate fromthe processor
4, is to be preci ated. that interl.eaver. 8,
10098t or | abdRott A O RO BC TP R abaa\ﬂ{%fgotﬁchnology

to utﬁliz‘écz?sséﬁéusgé'd“a&fvea PavRer &Eeﬁ&@@@‘ﬁ(ﬁ @£r§ fériflats ROMRrse link
[0091] Fig. 10 shows an exarrp e W reless comuni cation

messggs tanpridna nihe wdexpesion gndhatankoaticqortsyst em 1000
pi cts ne base,.station 1010 and.one access tetr fn
009 E5o fof éi%veersé’f h%‘? EVASPARS FIBWERTRRTiSC; Yarjos TypgsOf information

rega@dpfy 8@l @hgfudibalonSyiid 8na/di00Q eadivddgittldacimr eThhAReRB&ink
base station and/or nore than one access term nal,

messaBe el hrapraresseshby a Basdats peackwas | G Mbichadsoersscives traffic data
for a n%nmep 8{” 8at? %H%aglgseﬁ t&% k%ﬁe\él ®6nhloaﬁla9ed bs} eI In%d&]]g{or 1080,

exanpl e ccess

conditﬁﬁl@d de Steanisingrckrd ed)sm. thfdmgh dads i, Qﬁd tﬂahsmﬁteti Gableto base station
appreci ated that base station 1010 and/or access
1010 ey ni nal 1050 can enpl oy the systens (Figs. 1-2, 8-9,

[001 d 11) AR 'ngeogtatf‘fﬁs P(%S thH h@dulatkd 751%%%5&5 bed. AL &hiRalt R50

acilitate wre S communi cati on ere ewee
are received by antennas 1024, conditioned by receivers 1022, demodulated by a

demodulator 1040, and processed by a RX data processor 1042 to extract the reverse
link message transmitted by access terminal 1050. Further, processor 1030 can process
the extracted message to determine which precoding matrix to use for determining the
beamforming weights.

[00101] Processors 1030 and 1070 can direct (e.g., control, coordinate, manage,
efc.) operation at base station 1010 and access terminal 1050, respectively. Respective

processors 1030 and 1070 can be associated with memory 1032 and 1072 that store



[0092] At base station 1010, traffic data for a nunber
of data streans is provided froma data source 1012 to
w@2asasewi t ( TX) data processor 1014. Accor di nBCT/US208/066784
exanpl e, each data stream can be transmitted over a
respective antenna. TX datd processor 1014 formats,
codes, and interleaves the traffic data stream based
on a parti cul ar codi ng schene selected for that data
progfini eadsta@d patyi Rlecaosied 0datad 1D9093] afbecaonhe doﬁﬂpﬁt@tions to
for, each data streamcan be nultiplexed with pilo
derivga figauich ganst tIRGYA aTcsPonsy u@w@}ﬂt% ors ithsn uptink i %%ﬂpwghnk
R techni ques. Additionally or alternatively, the
pilot synbols can be frequency division nultiplexed
[0010HDN) , In are aglicei, dogicalmhhhngdd excedaqsiFid) intcoContvaleChannels and

Traff?@éks' ofSy %5&'?%&%%3{ &%@%&?@E@'@g taﬁ%ﬁ%&%@@%ﬁfql f-hgnnel

(BCEAPWMiFRANE D1 i nfd 'Topﬁrogﬁgtll?érsﬁ%? sénttd ﬁﬁﬂ)ﬂﬁill,tldl‘lo E’[Qthher
to estimate channel response He nul ti pl exed pil

Logiesl CanobOhaaichs daorindadsha Rhgting €omted rohaanc] lﬁECﬁHd,Lwlatsch a DL

o AR PR R 2 BB O B 0L

compikR0E AluFiBasP @m@os [ihahnd EWIOOH), Qrkich. is M PBasfo-shltifoint DL
eying (M PSK), M quadrature arrpl i tude nodul ation

chanpeh @) for éltaestylltts@ dbtlemediarBropdaastdand MultesainSeyyice (MBMS)
sche&’ulgl\é: gI?d #ola‘infg lﬁat 9or one o? s%%rglo rNH"@ Cogﬁen @ngﬂer

or ea a ream can be de erm ne

establﬂglsfhg Lacmadm Repauré® CBﬁt@olQRK@)mdnd@tﬂlobythﬁH cansds oﬁ@&&ed by
094] . The nodul ati on s%rrbol s for the data streans

UEs t%at 6?0691%1‘4@1\4% (@gT8l RN ek o Addapanallypthe rlrowﬁl Cantrol
Charf&%ﬁﬁq_ﬁﬁ%f 8?%%32@%#11"?@8&“%@%% m(\@lcgl 1 int-to-point

bi- d1mduheﬂtdha)mnd;yhﬂnmﬂanmn£dﬂhcett@i dbinttolt @rfermadtioar and(chMIES) used by

resp

022a 1022t. In vari e i pent.s, TX M MO
UEs F‘Y}E%é‘ cap| ng %ﬁ%%%ftg? ﬁ?&@%ﬁﬁﬁt@%@lﬁ ffgh comprise
a De%li/cﬁt?:@ 'ﬁaﬁfc éllih%ngla(lﬁréltﬂ S/TEL A4 P‘bﬁltlt&%ofi‘i'ﬂ%?—Gﬁ@ctfoﬁ@ln%hannel
whi ch the synbol bei'ng transmtted. [0095] Each

dedi¢atehtonpng &IE f@2the rtlem@ﬁev @$ uaerdinferowges.esAlao.r s plezglcras]/ draffic

Chadié R e R RS fetfie CenRd (SR ERR o APl o

chanﬁaqaﬂm{shﬁﬁm heffn@dt#g signals to provide a nodul ated
i gnal suitable for transm ssion over the M MO

lﬂﬂlﬁﬂannel In @y aspest, Tramsprydubamely a¢ ghapiied gt DL and UL. DL
ronlfIEILALSC 40830 | 20U 058P ] T BILMIAE oo
Chanfel GDE&}CIH)Eﬁﬁ‘d ﬁl&l’laglh@%anhé‘le(POHanSIhet E’(eIEI dapduppdreWE power
savmsgI erjgal I%ls?(gngcm{lggsell{gce%tlon (DRX) cycle can be indicated by the network to
the UE, ...) by being broadcasted over an entire cell and being mapped to Physical layer
(PHY) resources that can be used for other control/traffic channels. The UL Transport
Channels can comprise a Random Access Channel (RACH), a Request Channel
(REQCH), a Uplink Shared Data Channel (UL-SDCH) and a plurality of PHY channels.
[00104] The PHY channels can include a set of DL channels and UL channels.
For example, the DL PHY channels can include: Common Pilot Channel (CPICH);
Synchronization Channel (SCH); Common Control Channel (CCCH); Shared DL
Control Channel (SDCCH); Multicast Control Channel (MCCH); Shared UL

Assignment Channel (SUACH); Acknowledgement Channel (ACKCH); DL Physical



by NR antennas 1052a through 1052r and the received
signal from each antenna 1052 is provided to a

Wo ewpastoive recei ver (RCVR) 1054a through 1054PCT/ES2908/066784
recei ver 1054 conditions {e.g., filters, anplifies,
and downconverts) a respectd ve signal, digitizes the
condi tioned signal to provide sanples, and further
processes the sanples to provide a correspondi ng

Shar'éd m \Ghding YMICPSBCHYANIL ﬂ’@&@ﬁ ICoAioRE hehaich (DJTPQEZEHS)§ Praging
can receive and process the NR recejved sy

Indwétfqré%hwn@ r@HRR andeilad dndigyar Ghany! g CE) pa?x W@wo‘frfurther
111ustga§f90 N %ﬁ@sch&gg&g%ﬁ' ﬂylﬁdé.oPWlsgé!)q&nM qet %g kS ennel

streans ata processor can
(PRAIEH Nt @hehmalv Qualandindeaod djlmandfl @=leti)e ekckmmbkatigesilem d&hannel

e T o, DG o R e
(SRE(@CHF‘ aL ek biesinith QY DA% Ma!ﬂ@elp(qﬁ? ?gﬁ@Hfl Q@o@ﬁ%aﬁgand Pilot

data processor 1014 at base station 1010
Charmebd¥y€bh). 1070 can perlodlcally detern1ne mhlch

allab e. t.echnol ilize.a di sse.
0017 ha TSGR DRSS bl he SRR ipatS IRE TR E B an be
impl /& H88 €inC HARIW 47, NGoBwaRY I fidnwAEdEXmPRIATdW 08 AfleroBodc@Nkr any
val ue portlon [0099 The reverse |ink nessage can

com@@#m therepdr | Bersat argfimphdragnigiiono nhe eereeshlig unke can be

ST, LI, e DB AR B8 S

s1gnep rp}@e@scﬁs (D3PS), dibitat biglas Précecsngy astm(lDSlEDgaq)a)g‘rmmable
mber of data streans froma data source 103

loglq]#d'megl(%@D@y figld s agransblo ggoarresdl PQ,Aéhégoqyysors controlll<ers
micrp SORSII PR oGS PHBL A R 200 SFSERE, Y pfoRR e

ﬁnwﬁ@scﬁnﬁﬁkdmedmsmgaabsmﬁmnamﬂmﬁﬁﬁs tern1na| 1050 are
ceive nt ennas,. 1024, conditi one recei ver

[001§§22 dgﬁﬁéuﬂ}ft Haer&%nﬁf&uwgp%rneﬁ? 0} amftvmrac gagpre,

mldcﬁé&weﬁe R HRIG0RE OGRERA cJ@4ér L8dE X InRGis, ttﬁk%/ Eeﬁlv 85 Sfored in a
link nessage transmtted by access ternmi nal

maclfng-tdadable predows soch 4086otgn comporss fvode mgrmnt e@h represent

@ PRI RE ol AR OT e Dok el o oo Sipforlehe! R Saddife, o

softWir® GRsRQes al R, atdarkO ¢8meaatith & Cinstrctibns, GABLJtRictures, or
coordi nate, nmanage, etc.) operation at base station

progml@tam_@nésccésgo $ORMEAl cADBO copplspde rangidipy code segment or a
hard@gr%pc%%utvb?/ passing and/or receiving information, data, arguments, parameters,

or memory contents. Information, arguments, parameters, data, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, etc.

[00107] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.

[00108] With reference to Fig. 11, illustrated is a system 1100 that enables

employing rate matching in a wireless communication environment. For example,



processors 1030 and 1070 can be associated wth nenory

1032 and 1072 that storeprogram codes and dat a.
wee@sasses s 1030 and 1070 can al so perfor m conpCi/Es10081666784

to derive frequency and ijgglse response estinmates for

t he uplink and downl i nk, pectively. [00102] In an

aspect, logical channels are classified into Contro

Channel s and Traffic Channels. Logical Contro

systeaan@®ksn eafel a1dbasd @a@aﬂy adteRat basoRtatioh. Awbiehg to another
(BCCH), which is a DL channel for broadcasting system
illusigasinny BYstsmhfl 6POrsan tHide pf fqapepartiglygVehin anpeeess| (CeHEvndf & to

be a@?ﬁét@ﬁlhﬁggis%ﬁ ?%(ﬂg rc%??%teflﬁ%h ag}ﬁ'ﬂﬂfﬁ!l%ﬁxo %l)ai bf’(‘flaksc Qvlﬁ&l can

chann at transfers paging i rmation.
be fuviotiemal éxlqckt; hieat Irng@at fudotidusoimpliranmed by agmoassgys sefeavae, or

tic ntr nn
Comlpa?tmnfﬁ pfgmvar §%%%%§’ém%? 1?%@@%4&5102 of
elec%&ltdoﬂﬁ)@h@ltﬁ&@@%%t 1ﬁ RenNHLdC asdr iRGhNdeC R WBYRuping 1102

schedul'ing and control 1nformation for one or Sever al
can iNFIgHs an Geatical tgmpakniefor etmag [biits Hiomg a &oRatiook Re s a$soelated

circuﬁg}u{fﬁgf& quﬂ)/cgentﬁg g m? ag Sed 0 C & nelqggsﬁ%) 0 2 trd transport %¥ock

1104Addidrihenalokital tohupingilged c@tﬁn& rls@hﬁiﬂr@é&rl&@%dniﬁ}néﬂefor
a Dedi cat Og Cor%:&?lol Channel ( , Wwhich is a

accepgign tr@l@ﬁnp@eu@n byrjgetidefarng @m ageresn nembethelt bitsrta s rrangmitted
fromh gﬁil cch% Fag U qll Oé nf B Iep ”10§1c91 é?(}upu%ghe CQX F EIude an

connect 1 on. n’anaspec ogl ca

electﬂibafcfohq)oﬁharmlediesexﬁamng @rmgpes&v@b@&iﬂlb@agadiegdr@ﬁﬂg £number of
Channel %DT which is a Point- top
bits {5} UisPut{PENAR aémrﬁﬁ@ cigrarprchieg 1t 83 oﬁ@gw@ gesppingel 102 can

o AR 8 (LSOO BETEL Gl o LS, HE0LPRY e o

integ€hanuiéple( MT @H)lurhbesr Bb inddui aatonu bytrnds rtd @Ltmhﬂnmted from the
transmttin r data. ,[ 0010 n ect

assoer?taﬁggeulﬁr n@ﬂ@ Eipee % ’é‘rh‘l‘??{toé P Taemigied figm cach

circuldraNBRP[4 o. RAGHREd T GANREARENtS t}ﬁ’f eAfRARL JifBRANBIbcK BEED for a
a Downl | % Shar ed [%ata Channel (DL-SDCH) and a Pagi ng

transghid rihetk) (cmﬂd)e in Heeor@@Kccanth sﬂaqapmrarcmagﬁmmpors budgﬁg, yet still
: .. ngi DRX
d1ffe§ ﬁ%}gfggl% 3](31“6 uatl ﬁgglﬂgfﬁe%se {%&)r{qﬁ%’{l 3 a s&e ?F @f&; %%sge%tbve buffer.

Mor&JveRdeamtiRedRY Biff@budBéts teh ffthler BEorahingd FPRAREhI Onumber
Phy5| cal layer (PHY) resources that can be used for

of bigs fileat is cwme mesger madliple efhthenapdulatione oggler fpr plapéprsport block.

Addl‘&%ﬁfﬂgﬁ SYER] ﬁgiefpéd( %%@%RQ%&@(&CP§§S h(%‘ E%Q%atlﬁﬁ%%ns for

execﬂi@’lﬁmbtuﬁdémﬁﬁﬁtbd aittl cecpidat adrpoheafs R, CrHwnmedss.and 1110.
[00104] The PHY channels can include a set of DL
Whilgishowajas baing crpermah fnmemery 1112, it is to be understood that one or more

of electrical components 1104, 1106, 1108, and 1110 can exist within memory 1112.

[00109] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to

the extent that the term “includes” is used in either the detailed description or the



For exanple, the DL PHY channels can include: Conmon
Pil ot Channel (CPICH); Synchronization Channel (SCH)
w@vrnse@ont r ol Channel (CCCH); Shared DL ContP@I/US2008/066784
Channel (SDCCH); Muilticast Control Channel (MCCH);
Shared UL Assignment Chann¥l (SUACH); Acknow edgenent
Channel (ACKCH); DL Physical Shared Data Channe
(DL- PSDCH); UL Power Control Channel (UPCCH); Paging
claimgdiueht ©fm CRami@lded RoCh ; inalnsiver inLeagahidi siafilef to the term
. Channel (LICH). By way of further illustration, the UL
CONPLAPINGH AA n EPEPEARE | i ANiGERECtePmish HIPIaSA @6 i teeigiggal word in a
annel (PRACH); Channel Quality Indicator Channe
'CQ CH); Acknow edgenment Channel (ACKCH); Antenna
Subset I ndicator Channel (ASICH); Shared Request
Channel (SREQCH); UL Physical Shared Data Channe
(UL- PSDCH) ; and/ or Broadband Pil ot Channel (BPICH).
[00105] It is to be understood that the enbodi nents
descri bed herein can be inplenented in hardware,
software, firmnare, m ddl eware, m crocode, or any
conmbi nation thereof. For a hardware inplenentation,
the processing units can be inplenented within one or
nore application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signa
processi ng devi ces (DSPDs), programrabl e |ogic devices
(PLDs), field progranmabl e gate arrays (FPGAs),
processors, controllers, mcro-controllers,
m croprocessors, other electronic units designed to
performthe functions described herein, or a
conmbi nation thereof. [00106] Wen the enbodi nents are
i mpl emented in software, firmvare, m ddl eware or
m crocode, program code or code segnents, they can be
stored in a nmachi ne-readabl e medi um such as a storage
conponent. A code segnment can represent a procedure, a
function, a subprogram a program a routine, a
subroutine, a nodule, a software package, a class, or
any conbination of instructions, data structures, or
program statenents. A code segnment can be coupled to
anot her code segnent or a hardware circuit by passing
and/ or receiving information, data, argunents,
paraneters, or nmenory contents. Information
argunments, paraneters, data, etc. can be passed,
forwarded, or transmtted using any suitable neans
i ncl udi ng nenory sharing, nessage passing, token
passi ng, network transmi ssion, etc. [00107] For a
software inplenentation, the techniques descri bed
herei n can be

clai



i npl emented with nodul es (e.g., procedures, functions,
and so on) that performthe functions descri bed
wheosiisue4dThe sof t ware codes can be stored in nNeEDDF2008/066784
units and executed by processors. The nenory unit can
be inplemented wthin the Processor or external to the
processor, in which case it can be communicatively
coupl ed to the processor via various nmeans as i s known
in the art. [00108] Wth reference to Fig. 11,
illustrated is a system 1100 that enabl es enpl oyi ng
rate matching in a wi r elldgs!MDmuni cat i on envi ronnent .
For exanpl e, system 1100 can reside at |east partially
within a base station. According to another
What Islclistnedis: on, system 1100 can reside at | east
partially within an access termnal. It is to be
appreci ated that system 1100 is represented as
1. 1 nal yginel f RRCHANRInD! QK Smatithghifad RelkiNclonRd@lication
bl ocks that represent” functions Tnplenmented by a
envipnoees somprigog:t war e, or conbi nati on thereof (e.g.

fir re). ste 1 i.ncl udes | ogi cal ..gr oupi ne

10 ol el R s R ancc e B Bgh H1A B8 from an
asso&iNBH YOES BIBEk frE@ra deNst @ae Blodkd Bbixaitut B AURINGEbri BBk can

include an electrical conmponent for storing bits from

a elaiains @dr@nﬁmlsawna@gtg@ﬁ d@félunguancaggaquatmfm@berf of bigndn be
f ks conposing a
trans rg%ggégt buggé’ﬁg%igl urt Q@Ogical groupi ng 1102
C atorgftpRi Seespittiet eafferd EL&igeC @mzﬁmg Atnufriber af &%Sﬁisl’lg teansmit
transm ssi on budget defini ng an ag%regate nunb
fromygry %SSP@MB@ citenig %vff?re@rfena@hpﬁwlarcw Eiarthe AP iae Iqs@ectwe
buffé}[%ag n?sgfog Qlfragﬂ&#J g tljaillg)talsgL%H bh@gét ude 1?¢}ogort1onal toa
el ectrical onent for determning a respective
sﬁe@mméemmbmdeMCdMSbmﬁblng a nunmber of bits to transm t
fromthe associated circul ar buffer 1108. Logica
groupi ng 1102 can al so include an electrical conponent
2. forhensidddnsr Ellaﬁn nesR@ed:i e iHoelonRY AR the r@é})ectwe buffer
integer nultiple of a nunmber of “nmodul ati 6n synb
budgebtct aranmgeger nedtiple efat thentes ©f bitadestrided bwlaamothuﬁﬁcm order for
thetr1110 ﬁor exanpl e, the nunber of bits transmtted from
éﬁﬂﬁ) ?P@ﬁlar buffer (e.g., in operating environnents
that can have different block sizes for a transport
bl ock) can be in accordance with the overarching
3. trihe gmthOCb mfg@lﬂlm ylet fusther |cogipfisiag ndexieg nedch d¢1muén§abuffer
rtion to a size of the
acco‘r:dug% &ecpe% gfc)?der%ﬂg{ug@t&er t he individual buffer
budgets can further be constralned to transmt a
nunber of bits that is an integer nmultiple of the
4. nmodite de5teed Hagpint ol e9BPYLINGNA p@mecw% clwffer budget comprises
applﬁﬂg' tﬂr?tr}@édrywe oY &%&%ﬁ& ch’% bHﬁ‘L& hd oY citehikA buffers
retalrns I ns ructlons executlng uncti ons
of idargsatsiat &d parmittece taeedryi cal conponents 1104, 1106
1108, and 1110.

5. The method of claim 1, computing a respective buffer budget comprises
applying a second recursive expression when respective buffer budgets for circular

buffers of identical size do not vary.

6. The method of claim 5, further comprising applying the second recursive

expression according to an order of priority based on circular buffer size.



Wi |l e shown as being external to nenory 1112, it is to
be understood that one or nore of electrica
w@ovposuems s 1104, 1106, 1108, and 1110 can exiBECT/WbB1008/066784
menory 1112. [00109] What has been descri bed above
i ncl udes exanpl es of one of nore enbodi nents. It is,
of course, not possible to describe every conceivabl e
conbi nati on of conponents or nethodol ogi es for
pur poses of describing the aforenenti oned enbodi nents,
but one of ordinary ski|ll in the art pay recognize

7.t hike magihod oft e Sonfrthelt POMBrisng Jpalyig dhg prongf recursive
[ [ Lbole. :ordi ngly, the
e e R o al | such
alterations, nodifications and variations that fal
within the spirit and scope of the appended cl ai ns. .
8. Fu{rF‘h_éP ?‘E,or%t Beimhel - eSBMINEN At re@EFé“fgﬁ?’r\ng Yjdgele sompgses
applUagd h{y’ﬂri@ kdchRfvet é%‘ﬁae@%t)ﬁ‘ Whed oﬂ@zsdlh'é'ré’stp'e&[\fe%uﬂtep BEARL BBt of all

such fermis intended to be inclusive in a manner

buffeibnilges fareirchler bidifars OCdaprdas singls peemitednprarsi ng” i s
i nterpreted when enployed as a transitional word in a
claim CLAIMS What is clained is: 1. A nethod for

9. fathd mkmoliRE claghQ, FRthePEdBprish@cotlidLArRiSfiteEle theaits dthe
envi ronnment, conprising: popul ating each circul ar

asso@gtpd epdq ploglnand fusticpmter]acmg| aaporert peths cpflechansi interiepnd bits

. an >i a C bl k froma set of code bl ocks
pnm%8ﬁ§$®?%? %§H§H?$§H%E%%t bl ock; obtaining a

transm ssi on budget defining an aggregate nunber of
bits to be transmtted fromall circular buffers in
10. ¢ h8 wiFGlas; CORMMNEGHAT PRAGAtHS, COBpEEEYe buffer budget

def Lni ' . ' . ]
ase oonapy e HPEL iRl bRt Py AN bERE BT kR Dlock g an
assotifited aircalar buffer fesgebtdode Haodkf ar a bodgfcode blmgks somposiag a

fraction of the transm ssion budget and is :
transppig %iﬂ‘:?i Bia1 e faa@rnz%l%fsbwdﬂst G By aggragricamper of bits to
be thAH{hREd flom BMECRRAAOREs, Cdndl Mtdrmihith D REsp SR BuFfel Dudget

constraining the respective buffer budget to an
desciibinggenumbétt pHihe bits & trandyeit fofm Bhe sssoetadi Gemildyybudfer, the

resp B 5F Cufe Ao e ERGPT e Ateim B nd s o

funcGdd 61 Sre HthE efsodiararcaicmar bfa; glrer easi ng order of
priority. 4. The nmethod of claim 1, conputing a

r e eeqsyes, bedled to iy ercre@tp eorfemired to execute the instructions

retained in the memory.

11. The wireless communications apparatus of claim 10, the memory further retains
instructions related to ensuring the respective buffer budget is an integer multiple of a

number of modulation symbols to be transmitted from the associated circular buffer.

12. The wireless communications apparatus of claim 10, the memory further retains
instructions related to ordering each associated circular buffer according to a decreasing

order of priority.

13. The wireless communications apparatus of claim 10, the memory further retains

instructions related to utilizing a first recursive formula for determining a respective



applying a first recursive expressi on when respective
buf fer budgets for circular buffers of identical size
woe@spsomi tted to vary. 5. The nethod of cl ai nPQT/US2008/066784
conmputing a respective buffer budget conprises
appl yi ng a second recursi ¥ expression when respective
buf fer budgets for circular buffers of identical size
do not vary. 6. The nethod of claimb5, further
buff@BHAEetSWReh BErybudgett Her SeamtirbuffRausSidvieticAK pizeasd sowed to
according to an order of priority based on circul ar
varypuf fer size.7. The nmethod of claimb5, further
conpri sing applying the second recursive expression
simul taneously for circular buffers of identical size.
14. 8. Thheirkshoehminichtonnapparenspticiang 18, thespandry\ferther retains
. buffer budget canprises applying a hybrid recursive
mstr%%zml%g@ﬁts& gzt Ryeeng | Egég%?qwl%&ffd@tﬂrwa@%ﬁ repective
buff@fbudhdt v@{éﬁlfbﬁffepb%%{ssfof QFcu®drba bRl Rdhties1$iRfdo not vary,
Identical size is permtted to vary. 9. The nethod of
claim1, further conprising coding and interl eaving
15 thf bits,in the as%pciated codg gLogﬁ nd furtgﬁr ai
- i nf By PEEISRYCAMBEPERETS SPPIRLS 08 G d o e PPy o YRfer retains
instridtions REIbRA tb AppIYRIY @k isBebn@achursive Goinalla Reddré@ing td @n oider of
_ Wirel ess conmunicati on apparatus, conprising: a nmenory
prionthi fesademaliveylar huffersdzc ons rel ated to storing bits from
a code block to an associated circular buffer for each
code block in a set of code bl ocks conposing a
16. t r@ns pirclesOt@funidsei@s Sippgratus of anRs1 189S the Mmétstlgeurther retains

. defining an ag?negate nunber of hits to be transmtted
instragtions sglated fo YIRS Birscedns! regyraiva ey pirndfaacously for circular

buffESPREhiMEsibuf fer budget describing a nunber of the
its to transmt fromthe associated circul ar buffer

the respective buffer budget accounts for a fraction
et and_.is.a fu ion of_ a size.

of the.transm ssion.bud ct
7. of T{ﬂwwa%%e%%ﬂw@il né&%a?ra%ﬁ & }méﬂd&g By dugher retains

instr&oRL 8ate® & ﬁﬁliﬂﬁg‘agﬁrbriﬁ %’Jhdrg{f'é Endu®s RF GeithRidihea Irespective

Instructions retain in the nenory. 11. The wireless

buffar durdgetiveni anhs oappeffatbud ggfoue bhalirbulier udgetsdorogiscular buffers
¢ further.r tain? instructions related to ensuring the
of a gigem dgy S ARG f2 Y udget is an integer multiple of a
nunber of nodul ation synbols to be transmtted from
t he associated circular buffer. 12. The wrel ess ,
18. cohhuwiigless ersmapisaticns @partugodickimd 0, theenereryrfyrther retains

AR 81k T AP A R0 B L g
to an associated circular buffer.

19. A wireless communications apparatus that enables employing rate matching in a
wireless communication environment, comprising:

means for populating a circular buffer with data from an associated code block
of a transport block;

means for defining an aggregate amount of data to be transmitted for the
transport block; and

means for calculating an amount of data to be transmitted from the circular

buffer according to a size of the circular buffer relative to other circular buffers.



order of priority. 13. The wirel ess comuni cations
apparatus of claim 10, the nenory further retains
WO p@Bnsusyé ons related to utilizing a first recRCBUSM08/066784

formula for determining a respectivebuffer budget when
buffer budgets for circul a8 buffers of identical size
are allowed to vary. 14. The wi rel ess conmuni cati ons
apparatus of claim 10, the nenory further retains

20. | NBh¢ Werdeloo$ SomeludicetionsoapphiahiszdMgaitn $& AN @erBingemeans
formula for determining a respective buffer budget

for cpReFRInNE ftRe apouBe Pk dptartodier Bansatitigd fory thepgirquips fufteg to an

integt BRIHe B8 Bfokr of Bis BORBLL By S5 SANTING A8 LM ransport

block.nstructions related to applying the second recursive
formul a according to an order of priority based on
circular buffer size. 16. The w rel ess conmuni cati ons

21. aPPRE didksOtofhhPatéhs dpErafRMEH HaifH 19, HBFth&ESIRIIRing means
instructions related to applying the second recursive

for ifdexmglcacls cimuill ardnudferisdoprding tocd decudaamglouddr of priofity .
identical size. 17. The w rel ess conmuni cations
apparatus of claim 10, the nenory further retains

22. 1 NPh¢ Weilel QO SomBluic@odsOapphiatisZdM@aith DY, uitHer' rRingemeans
formula for determ ning a respective buffer budget

for wiiemgo Hicy desteasings puler @gdgwtso der sfcugsivelp@pplaingy gugyer smore

expr 3y PG Hg RSl o Bl KPR PR QB e rfor burrer
claim 10, the nenory further retains instructions
related to coding and interleaving the bits in the

23. codic piskrs penpnicatiatsPagtusiaiags §d drgh@acomntisingameans

or QR AR 1] BRI QIEUONERL 908 SOORURLHE hlPbirutr
bufferommuni cati on envi ronnment, conprising: means for

popul ating a circular buffer wiwth data from an

associ ated code bl ock of a transport bl ock; neans for

24. dehi Mhi®iROrcAGMIE IRESuRMMRINOT sl a tiPedte hi@MRIELLEEble
for the transport block; and means for cal culating an

instragtwonforof data to be transmitted fromthe circul ar
buffer. accordi ng t,0.,a size of e, ci.r,cul.ar . buf fer.
oo BRGCRERE bigpFalH GsBhn bk Sl R b inan array
of cifQMBoifedt i ons apparatus of claim 19, further
conpri sing neans for constraining the anount of data
t operalatingng wirewlag bpdferming #re agpy efiIcaeulBupplerst withypits from an

associated code block;

determining a transmission budget defining an aggregate number of bits to be
transmitted from all circular buffers in the array; and

computing a buffer budget defining a number of the bits to transmit from the
circular buffer recursively for each circular buffer in the array, the buffer budget
accounting for a percentage of the transmission budget and is proportional to a size of

the circular buffer.

25. The machine-readable medium of claim 24, the machine-executable instructions
further comprise instructions for ensuring the buffer budget is an integer multiple of a

number of modulation symbols to be transmitted from the circular buffer.



integer multiple of a nunber of bits described by a
nmodul ation order for the transport block. 21. The
WORM8/18®46 comruni cati ons apparat us of cl ai m 19PCT/UR100&066784

conprising nmeans for indexing each circular buffer

according to a decreasing ¥ der of priority. 22. The

W rel ess communi cati ons apparatus of claim 21, further

conprising nmeans for utilizing the decreasing order of
26. prih¢ ayhih@rcadelblu msddvigh W aRith YUNthe @ hie-dx@ERable instructions

expressions for calcul ating the amunt of data to be
furthey egiaprisctiBgfruckigns toR rieriHeine grchheifquar bubist inTHi afjay dceyding
Kni&%ﬁgﬁﬂg%ﬂk%%@gn aratus of claim 19, further

conpri Sing neans for coding and interleaving the bits

in a code block prior to populating each circul ar

27, DB FABE B R €T BE TR ReutiblS iiiructions
furth@s® §&ﬁbl@§e' f‘ﬁgtr&&t‘i%lls ¢qdgphifel Mkt ﬁcﬁlrsﬁi@se‘%ﬁfetss@ﬁ %@&r&ﬂn& Ro an

a circul ar fer inan array of circular buffers;
ordepofppriciity rv@lea b@fﬁecblh@etsbivf teculambudferaof idyntofal size el rErmitted
tovabuffers with bits froman associ ated code bl ock;

Bt ermi ning a transmi ssi on budget defining an
aggregate nunber of bits to be transmtted from al

circular buffers in the array; and conputing a buffer

28. bu@g@tnaéllﬁflwﬁaﬁgbla nidinse of ekaim R4, tictrsachinctaxapigable ifstrogtions
furth% h?(% r1s% ngésl;fgr appﬁw%r | V$ rBé)uaswfa 8%%0530(: ac%ord]m(%to an

ordeﬁoﬁ{ﬁ[cﬁﬁjﬂ fw&i@@ b@ffeﬁﬂiﬁgéﬂé anrsoicaRt Btﬂfféw dg Ricn@¢ud siz8 do not vary.
proportional to a size of the circular buffer. 25. The
machi ne-readabl e medi um of cl ai m 24, the

29, Magh &%élﬁﬁ@-‘?éﬁ?@&le Enddiih oy ‘EfaL %Ui;hg rrﬁel&@[ngc&{éﬂihéﬁg Instructions

instructions for ensuring
furthentcegerisaritstrugions dbr astabﬂmhﬁrg tfc ondelu bﬁipnoﬁtysbzmbd)l(m tiecular
be.transmtted fromthe circular buffer.26. The
buffersiati ne- r eadabl e nedi um of claim 24, the
machi ne- execut abl e i nstructions further conprise
instructions for prioritizing each circular buffer in
30. t hTéheamalgin@cc@daldb mrgedtilun af deon @8siha gn@hd@rexetutpivlb orsirugtions
he .nmachi ne-read um, of cIa|

Furthf - RGBT HIOR | 0t r ITT e 1L S0P EipppY e cxprossion
simultBSduMG oAUl busBRlfidi@tidal sizst recursive expression

according to an
31. The machine-readable medium of claim 24, the machine-executable instructions
further comprise instructions for applying a hybrid recursive expression when only one
buffer budget out of all buffer budgets for circular buffers of identical size is permitted

to vary.

32. The machine-readable medium of claim 24, the machine-executable instructions
further comprise instructions for coding and interleaving the bits in the code block and
further interlacing a portion of the coded and interleaved bits prior to populating the

circular buffer.



order of priority when buffer budgets for circular
buffers of identical size are permtted to vary. 28.
wWab@sisié ne- r eadabl e medi um of cl ai m 24, t he PCT/US2008/066784
machi ne- execut abl e instructions further conprise
instructions for applying 4 second recursive
expression according to an order of priority when
buf fer budgets for circular buffers of identical size
33. dolmwivir¢EycondBuniddinBgddmen Hpaablseonpaiiam of claim
28, the machi ne-executabl e instructions further
coﬁﬁ?ﬁ%@oTﬁ§#ﬁﬁﬁﬂﬁ@ns for establishing the order of
riorit a gfg@ f 3
Prachr neé‘[rlgagﬁ Elﬂh 112 llﬁar:(?ﬁ{ezg ofk: to fh a:sgaglated circular
buﬂ@ﬁbh@ﬂhc&kﬂmuﬂabf&Umn@bmbhmkpns further conprise

instructigns for ap n he se d recursive
expr etV A u G5t 1 S2ien P BRITEEAE nfber of bits
to bel t%@ﬁﬁtﬁﬁl froth 48 codlblodi€ap@®Chi ne-r eadabl e medi um of

claim 24, the machi ne-éxecutabl e instructions further '
conpr i séctemuhe adilodnbudget thap defmaesga aumbbr ofdtheduoigrtsitvemsmit

e re i.0 n one buf f budget t of all.
from i PRt RSP bildeRLfcdinns fp p&h of s fingisvion pudeet
and s 9 REHIBNIIFAGiADI VR dbde Dlock kBRI TR BtRE-do8a SRRk SinREl trfBport

of claim 24, the machi ne-executable instructions
block.urt her conprise instructions for coding and

interleaving the bits in the code block and further
interlacing a portion of the coded and interleaved

bits prior to populating the circular buffer.33. In a

Wi rel ess connunlcatlons system an apparat us

conprising: a processor configured to: store

information included in a code block to an associ at ed

circular buffer for each code bl ock of a transport

bl ock; configure a transm ssion budget that defines an

aggregate nunber of bits to be transmtted from al

code bl ocks; and determ ne a bl ock budget that defines

a nunber of the bits to transmt fromthe code bl ock,

t he bl ock budget accounts for a portion of the

transm ssion budget and is a function of a size of the

code bl ock relative to other code bl ocks in the

transport bl ock.



