Cl RCULAR BUFFER BASED RATE MATCHI NG CROSS- REFERENCE TO RELATED
APPLI CATI ONS [0001] This application clains the benefit of U S.

Provi si onayoRadsgdossppl i cation Serial No. 60/908, 402 epbiridsefdsoRs00
METHOD AND APPARATUS FOR Cl RCULAR BUFFER BASED RATE MATCHI NG' whi ch

was filed March 27, 2007. The entirety af the aforenentioned
application is herein incorporated by reference. BACKGROUND I. Field
[ 0002] The followi ng description relates generally to wrel ess
comuni cations, and nore particularly to utilizing circular buffer

based rate matching foCIRCEBNARCBUFFERIBASED R ATHIMLTEFANCOMMUNI cat i on
system |[|1. Background 100031Wrel ess conmuni cati on systens are

w dely depl oyed to provide various

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Patent application
Serial No. 60/908,402 entitled “A METHOD AND APPARATUS FOR CIRCULAR
BUFFER BASED RATE MATCHING” which was filed March 27, 2007. The entirety

of the aforementioned application is herein incorporated by reference.

BACKGROUND
I. Field
[0002] The following description relates generally to wircless communications,
and more particularly to utilizing circular buffer based rate matching for transferring

data in a wireless communication system.

I1. Background

10003] 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
terminal can communicate with one or more base stations vig transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to access terminals, and the reverse link (or uplink) refers to the
communication link from access terminals to base stations. This communication link
can be established via a single-in-single-out, multiple-in-single-out or a multiple-in-

multiple-out (MIMO) system.
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assignment, a property or characteristic of the wireless communication apparatus and/or
a wireless communication environment in general, ...). For instance, the wircless
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. Thus, rate matching can be performed to
alter the number of coded bits to be sent over the channel to match the number of bits
that the wireless communication apparatus is able to send upon the channel; more
particularly, rate matching can puncture bits (e.g., delete bits) to decrease the rate (e.g.,
when the number of coded bits is greater than the number of bits that can be sent upon

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



to be transported over a channel, however, can differ froma nunber
of bits that the wirel ess communi cati on apparatus is able to send
upon the ahenngliidss 9., the nunber of bits that the W pekgsH0s/w0s8500
comuni cation apparatus is able to send can be a function of an
assignnent, a property or characteristid of the wireless

communi cati on apparatus and/or a w reless comuni cati on environnment
in general, ...). For instance, the w rel ess comruni cati on appar at us
may be unabless tlantiianspesrtof itk taf cilbe sddapobiteshainghe Byh@anufrbeimpd,
coded bits can exceed th ugper, of bits th the wirel ess ) )
communi cat i 8% a‘?lﬁ’tq’ﬁrsof%"raﬁ & ’tsd‘pg@ﬁ‘éflafﬁﬁﬁktbh% (&&ahtvet PPy Kt FEmeo
anot her il | ugfuftéd ic0fe nirh® coHedIBEdePf an aRte shd:timate B30 8itd B&SedsBOnlBer

nunber of bits that the w rel ess comuni cation apparatus is able to
send upon t REbiEnhBahedn bersant upgmathe chernchithg fewar then 9&r bisy ¢pa ot topnamitisd
the nunber coged,hLis, t oyef,hhe n h 1he,;
nunber of b?{msn tﬂgt W’Ehjﬁfgiw ér%e es@&%?m%ﬁ{dé%% o@ggpgglrﬁg%ngng?%%abqgga}tm '
send upon t Kenehanme rgte matcbingdedhntuesa(elgy suchatsaatrmatdhinggin RO, RORE, ur.p

bits (e.g.,  delete bits) to decrease the ra e. qg. en the nynmber
o ' coded bi PETPEGeant b Rafi ihE PRTABE GG S P DR ety S
upon the chasnikhn® tHeepehmbi ke hﬁtchﬁ@l’taﬁl&ﬁ%&dﬂ&nﬁﬁkﬁvé SovBral coigiitatche
nunber of codedﬁgits is 3 1less th@;}gth nu r of bits that can be
sent upon t AEETPARRMYTINZRY repsttiof a ‘ﬁ%ﬁéc,“ riies- nunber of coded
bits is approximately 3X bits (e.g., based upon X bits being inputted
to the turbo code encoder) and the appjopagptely 3X bits exceeds the
nunber of bits that can be sent upon the channel, then fewer than 3X
bits can belQ®08hsni t t Bt flpldewinge pwisendd ex ssimplifimgnisoamiagn ofppae apusnore
upon perform : : [ . ng:] s i ng techniq
(o9, % such BB RER D ronON B Wty BPLER ORABGRN. HRS
conpl i cat ed sanalagyr ismasti by cxtehdnd edefviow tof aatis patémgihiat nehbodiments, and is

mul ti pl exi ng., For , instange,..these c. rat e .npt chi t echni ques can
i nvol ve sevg'l't?ﬂde%&ﬁﬂ@%ﬁﬁ@ﬁ‘%?@g‘é@r‘ﬁfq@[}ﬂﬁﬁpf HEGWFO(P‘E'&@F 1P7 Ghmeigthe
bi t-col | ect kepcaf @or rialmEnboStMARY1s[s8RABIHERE is(t8 oMt BEmPEGREME 8f dhc or
sinplified summary of one or_ nore enbodinments in order to provide a

basi ¢ under 8ahemhflinents i p senplisd femn ¢ 2 prgladestonthampre detaidnd dgseription
extensi ve owgr i gWeREd Btdr. contenpl ated enbodi ments, and is intended
to neither identify key or critical elenents of all enbodi nents nor
del i neat e t h008tope ol assprdsncalwithe mo domenrs . enittodingauitse 2pdir posspangding o
present sonmy: p, r e inent.s jn implified. form
as a prel ugglsg 1§H{}§et%§rrr§§é \gag}%gglag 4 eé‘ge?i%g?ﬁ“g%‘?t‘ﬁa@@“%P ggv ét}r%t %gﬂltatmg

| at er. [ 0008nblvymectosidainaéarviniffer daedomtenmetehiagb ofhicoest Bloaltd) that include

correspondi ng_di scl osure thereof, .vari ous aspects are described in
connect 1 on WP b g Eavaitay fembs e Some o pockr itlRere s dee
mat chi ng. Enedgd B o8t bithadtol digndderonyst @3}@ hnfasic AL ickY bh, inffAdaved
parity 2 bits can be generated using turbo code. Bit type can_ be

i dentified fWBCYepir 88Tral Brandrmyze sAPeRce ofriutipratioshiss evebi & b wcan dan
be i nterl eaygehd.0qeHB&Re 18 ﬂa@%r@ﬁ&nﬁz@%%@eﬁ SRgUNGEaRf %ar'ty 2lb'ts

systematic bits, parrty | bBits can be interleaved together to yie a
randomi zed suybeneterlesiedodethgr 1o butpyt a asndopéacidtsgqenbs of petty bdits. The

i nterl eaved r .a.han i zed ,sequence. of . parjty,2 .
bite, The r SHISHAE aebEy R H Gy BRIRTDATY FE EREE s 8 bt an,
be i nt er | acelerhapgtivenet. NTienaaddndzaidemocerannatemailiy vity candenhsedd into a

sequence of syst ic bits can.be inserted into a circul ar, buffer,
and upon | ngRTBH R ang e EOSHER B Rt RRer db WEBaCH AR D b be
can be i nsefdseged it tHeN@rcglal Gufrar (cRUMEI rdahibg caphdity) BRAGREMY into the
capacity). Bits inserted into the circular bu%fer are transmtted.

[ 0010] Accor 8iteirrttyfearatragmisect s, a nethod that facilitates rate
[0010] According to related aspects, a method that facilitates rate matching in a

wireless communication environment is described herein. The method can include
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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 interleaving systematic bits
collected from at least one encoded block outputted by an encoder. Further, the wireless
communications apparatus can include means for interleaving parity 1 bits collected
from the at least one encoded block. Moreover, the wireless communications apparatus
can comprise means for interleaving parity 2 bits collected from the at least one encoded
block. Additionally, the wireless communications apparatus can include means for

interlacing the interleaved parity 1 bits and the interleaved parity 2 bits.
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is an ill uspadtyi Dbitof Tae Wrdoesses sarc additivhialigthie @anByistdw idert the interleaved
systematic bits into a circular buffer followed by the interlaced and interleaved parity 1
and parity 2 bits. Also, the processor can be configured to transmit the bits inserted into
the circular buffer.
[0015] To the accomplishment of the foregoing and related ends, the one or
more embodiments comprise 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.



accordance with various aspects set forth herein. [0017]FIG 2 is an
illustration of an exanple systemthat perfornms rate matching

utilizing woShisGoay buffer based algorithmin a wirel 9§§JU52008/058500
comuni cation environment. [0018]FIG 3 is an illustration of

exanpl e schematic for enploying a circubar buffer based rate rratchl ng
algorithm [O0019]FIG 4 is an illustration of an exanpl e nethodol ogy
that facilitates rate matching in a wirel ess conmuni cati on

envi ronnent. [0020] FI G BRIEF BRSCRIPBIORIOPOTHE DRAVERADP! €
nmet hodol ogy that facilitates preferentially treating systematic bits
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[0017] FIG. 2 is an illustration of an cxample system that performs rate

matching utilizing a circular buffer based algorithm in a wireless communication
environment.

[0018] FIG. 3 is an illustration of an example schematic for employing a circular
buffer based rate matching algorithm.,

[0019] FIG. 4 is an illustration of an example methodology that facilitates rate
matching in a wireless communication environment.

[0020] FIG. 5 is an illustration of an example methodology that facilitates
preferentially treating systematic bits in connection with circular buffer based rate
matching in a wireless communication environment.

[0021] FIG. 6 is an illustration of an example methodology that facilitates
employing rate matching using a circular buffer in a wireless communication
environment.

[0022] FIG. 7 is an illustration of an example access terminal that facilitates
performing circular buffer based rate matching in a wireless communication system.
[0023] FIG. 8 is an illustration of an example system that facilitates performing
circular buffer based rate matching in a wireless communication environment.

[0024] FIG. 9 1s an illustration of an example wireless network environment that
can be employed in conjunction with the various systems and methods described herein.
[0025] FIG. 10 is an illustration of an example system that enables employing

rate matching in a wireless communication environment,

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

diagram form in order to facilitate describing one or more embodiments.
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For example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).

[(0028] Furthermore, various embodiments are described herein in connection
with an access terminal. An access terminal can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, mobile
device, user terminal, terminal, 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.

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

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



[ 0026] Vari ous enbodi nents are now described with reference to the
drawi ngs, wherein like reference nunerals are used to refer to |like
el ements thgosghpyis I n the follow ng description, forppyuRRATEsSH
expl anati on, numerous specific details are set forth in order to
provi de a thorough understandi ng of one8or nore enbodi nents. It may
be evident, however, that such enbodi nent(s) may be practiced w thout
these specific details. In other instances, well-known structures and
devi ces ar es QWi ), Bpitadalskél {28 @mbasr disi  deital GerfAEd bkt AOED), erc),
descri bi ng ong or )rm?e errbodi(e?r%nts.ﬂ_ 7 [OSSZIgIAs@used in thi gb ) )
appl i cat i onsmpthgagder ¢l flahpenent devieehdegl, EPROMy sardpstickg ke dree. | 4tack
are 1 nt endegdﬁ%ﬁeﬁfg‘a{raﬁ&s o ?ardegﬁgﬁﬁ(ﬁgreﬁln&ahtré(pres%hit&%ror%rgw&s
firmvare, a conbinafion o rdware and software, software, or

sof t war e i naekercathtromacling-reestap Insdiaafor sipogenformagonbe Thuerni §maditine-
limted to bei,) a.precess. runnj a pro SQr.. .a pProcessor. an.
obj ect . an Spnt mrBn o el Pl Bele POAEE 8 Hire Pa B AGREARH vl
conput er . Bytheawiedif cagables¥ statihg@ronthioidy, anl/@rphiiagidsotctiod(sh hitoraiatad

conmput i ng devi.ce and e conputing_device ¢ be a conponent. One_or
rm?g cprr%oniWﬁl can r%&?‘a‘@g Ot"hit?lg'?::fg'prlpée‘é’ém T FOPTURCERE Hstem 150 %
execution angsgated TP AB&NEaned Rvilke varRfud | dniRdin@MtsOPRsGRAPKErEh. asehed 100
di stributed between two or nore conputers. In addition, these

conponent s EQAPEREE BeEe Fitinn UBrthaiumdnslirn wpltipicaanieine creies.a Fanorample,
various dat g,SthkGHU éﬁ)ﬁ% ?gﬁ? f et Cﬁeg%ﬁ&ﬁ’lgs 10060 9BBORRI S ng&gjs can_comprise

communi cate by way o renote processes su
accor dance wittimas 183 gl 10hand sngrddrimnalrgromr @ndedladepatesss! 1¢end .1 14.ddwa

from one conpaonent i.pteracting wth another conponent in a | ocal

system di strrs & Lusplroral et i’ Ry Fh S G feRo e can be
I nt er net W utiliztHer ey i Bascwayionfl 02 ken sdditi@la)ly iddDQRS fratsties: hsie,
vari ous enbodjnents ar .%gﬁcgbgqur}grei nin C(l)nr?eztli on Withsan accelss
term nal . AAMGQEdESE T EPHINERC MV IHES G ) F@Hp%ges%/glt“éarlhty of peupongats

unit, subschisB@htedt Rlth ONgnalORirsRisSloAt b red®BRbd Qe ol €pRE& &S aldAMators,
renote termnal, nobile device, user termnal, termnal, wireless
comuni cat i Bnltisxcee demadiatergetamuliplerery epteneas, gic.)ugewilbheiappresieted by
(UB). An acggssqiirift can be a cellular tel ephone, a cordless

t el ephone, a Seéséiﬂc;n PF:?I&Jlrttl ation Protocol (SIP) phone, a wreless

| ocal |oop (0L) st atBwoa,staiopdaralcodimginicate witisiost antmofPBDALss wrminals

handhel d devi ce havi ng wireless connection . capapility,. ¢ uting .
devi oo, or - Scr e SRl B I REE R u PR Rl i BT e
Mor eover, Véfat Glase errtiodi IBRNEH adremoEisas iwbigd shigstaikinlly nng oRMERE i Pnacekdsh
a base station, base station can be utilized for co nicating wth
access ternf%f&}n(d@)wa CRCEVRE T Wﬂﬁ'élsr]eléé’lnfiel&%t %%535?*“@%&%6% ,can
Node B, eNo@gBfRrexampR, Qbih@hr bESHES NGh&a0HphodQ0ZPARr @MEREId ¥fith@HSation
aspects or features described herein can be inplenented as a nethod,

appar at us, 6gviegst handhelr compiimgc dyicesusitellites taditgatpbpl oositening gystems,
and/ or engi BpaKi g, 4 C&%k;q%%r epker dByiar tf{sr(:l &n%ud??a%ﬂga%%if Swirdss
used herein’iI's intende 0 enconpass a conputer program accessi bie

from any corpumeniczieadaiba 108vAsdepictad.raceass teoninaedicas inFomnexarafibe yith

coMPt e . AT T d, ARG, HAF BT 254178 et bR
terminal 116 over a forward link 118 and receive information from access terminal 116
over a reverse link 120. Morcover, access terminal 122 is in communication with
antennas 104 and 106, where antennas 104 and 106 fransmit information to access
terminal 122 over a forward link 124 and receive information from access terminal 122
over a reverse link 126. In a frequency division duplex (FDD) system, forward link 118
can utilize a different frequency band than that used by reverse link 120, and forward

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



8 strips, etc.), optical disks (e.g., conpact disk (CD), digital
versatile disk (DVD), etc.), smart cards, and flash nenory devices

(e. 0., EPREMLo§Rod4s StICk, key drive, etc.). Additionablygysiaddsaths
storage nedi a descri bed herein can represent one or nore devices

and/ or ot her machi ne-readabl e nedia for9storing information. The term
"machi ne-readabl e nmedi unt can include, without being limted to,

W rel ess channel s and various other nedia capable of storing,

cont ai ni ng, fcamdéxag_e.carrurrmbﬂ:lgl h g diisioatuplex AMDDg sy dah afork 4830k 118 and
Referring now to_ Fi 1, a_wreless communication system 100 is

i |lustrat edfei"’ﬁm&@&]é?%fb%ém\}ﬁ f crampPD frsdusipbbrndend forprekiav 2d ané rearrse
System 100 ¢RIPid SESiHf-Pa 3@&5@1&11%}9%11&*‘“ can include multiple
antenna groups. For exanple, one anteénna group can include antennas
104 and 106[003Abt her Epcbumoupaof antompes ad/cathesmasm wvd8h g ard desigmttdan
.addl tional grrgt%gni&?tn cgnp ﬁel: yqune%q%%g Easﬁct%‘rlgf ]%QQ St%&élﬁ 161-2\{\0[«‘0%%("%9 a,s a1 egn%a
il lustrated Tor eachantenna group, "however, nore or fewer antennas
can be util gmegs tar bededigyd auponidaseatt @t dcosks 1&zhigas irad dedtorosfadhk Vareas
include a transmtter chain d_a receiver chain, each of i an
e Bl & Blsariript s 00f 18 shBmRRon e es ry R H S g af Hhe
transm ssi O&al?sﬁﬂttﬂhg%ﬁﬂ@ﬁﬁa@ B ()@segta;tioﬂ'l@@@ﬁﬁﬁﬁﬁe béﬂhﬁi’dhﬁi’hg k> improve signal-to-
mul ti pl exers, denodul ators, denulti Ezlexers, antennas, etc.), as wll

be appr eci abeif® B GALTERId kg il hanch&2aior acppgerm)imis &l Gandt 12%8n Alen whila
conmmuni cat epyet fRN€) B ufRk§ bRARONRINE S AR SUkBeSeAEAST 16 %ha“ gl
116 and access termnal 122; however, it I1s to be appreciated that

base st at i opcati@2d gamoggyntimigate apiochted upstiagt. i abdsy teminabu b ecigitforing

access termnals _simlar. to cess-termnals 116 and 122. .Access .. .
e minal o 17A e oo AN BTG ol s b e
phones, | aptie@gsh asaipdhaitehng analind @atds oitmélels. ces, handhel d conputi ng

devi ces, satelljte radi os, .gl | positioni syst ens, PDAs, d/ or
any ot her _shﬁ%’é e devEetafigh ?@ﬁﬁﬁ%ﬁ% e Bl e Egminal F2 car be
conmuni cat i @n ua¥etiems 1 QlrelAS &ﬁﬂhﬁﬁi@@dmnagg\%?&ué efnionak Liviny | Wireless
comuni cation with antennas 112 and 114, ere antennas 112 and 114
transmit i nEYRRBRCHIPNAGPHEE ke EiRehiimal Whes sendig dete Brepsmittingiovirelgss
and recei ve jnf.akBid00 4.5 (o] 493, N tdarqver r i
120. MNbr eovgér), g‘clcesdél t%éamﬁglgal% 12631%?%eeidn acgdﬁw%rgcégti ol\g@r\?vi ?ﬁﬁgﬂ& ﬁn@t‘g
104 and 106 raggrettiagantcéshemnhavicaiind apPBaths cansraive (dgnfgsnerate] drtain,getain in
access termnal 122.over, a forward .l knk 124 .and receive i nformtjo
from access TTaIPR riaP al“zeﬁtalélv%?m%errog\/%#o?gatfc’lnﬂ}%%’l 6°° Tt §VF %qcuaengly£0 the
di vi si on dupdceixinghbiiess yaheunicittonvippatatus nEuch I¥foaadtion thith baebedncluded in a

di fferent frequen a than that used b verse |ink 120, and |
forward | | nRaapa oogk _@ﬂgﬁtwr& kgl HPHSP%@%YP@EW%&WQ‘?@[ %’?&'ﬁ‘e‘ﬁtﬁgﬁo yield
enpl oyed by arfweli e doBK vlodRs. Fuftdr, &8N tBe cbde’ H1B&S, cah belenkdd® by the
di vi si on duplex (TDD) system forward link 118 and reverse |ink 120
can uti | i zeTANTHIWHEAVITAleSE CRIBYNIBHI0H 2aPRIAtHBRWRE & (Urbhieds pacodatinplesher gk
link 126 Cag}wyt‘rbllbhzc%d@ eﬁ&ﬂgp\%ﬁ{ %E@Hﬁ%%m%@% bl ROBLIEAC Br HOURie Wlocks
antennas and/or the area In Ich*they are designated to comuni cate
can be ref empetied themto.a The chorded bldshs eutptittad gn thikORrboFmxde exentpt esn cach
antenna grou can _be desi.gned t.o .connuni e tp acc termnals in
a sector Of1CLgeiggagmggé%%gsmB§uﬂg§ém€P%fﬁ%%a(8@3& gﬁﬁ%nnunication
over forwar @0u34nks 11Bheanindmiftingt herelsandirfitnicago@ndppaaas &in kapky a

station 102 can ytilize beanform ng tq inprove signal-to-noise ratio
of forward ﬂrﬂﬁ%r%rigsr @%B‘P Py Ghing Blgadhm Bria Rus St PBP iAo compand
whil e base g abdveRtidHaR tdshhiyhdkes. Peathah he Prdsehde SNEkiblet &dROAESS and
termnals 116 and 122 scattered randomy through an associ at ed

coverage, ad@esparttdpelshal Moren prrérgptior ¢ifrglag diufisr dasedpeate widens cen be

less interf gfgReRe 25 H0MRARHiIH iR A2 6mI bR dpp@AaRIchidRds DR
bits of all encoded blocks yielded from a transport block. Further, the collected

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



a transmtting wireless comruni cati on apparatus and/or a receiving

wi rel ess conmmuni cati on apparatus at a given tine. Wen sendi ng data,
t he trans%i‘zdoglgigmsr el ess communi cation apparatus can gasRdRsiakaf or
transfer. re particularly, the transmtting w reless comunication
apparatus can have (e.g., generate, obt®in, retain in nenory, ...) a
certain nunber of information bits to be sent over a channel to the
recei ving wireless conmuni cati on apparatus. Such information bits can

be incl udedgjdand. tMSRSRE! the p&&gk ok af@HR fafly 2bid oAl én’éé(de@fblécﬂ(s‘i‘E&Qféﬂt
bl ocks) that can be segnented to él eld a'plurality of code bl ocks.

Further, ea&hmghe rimsperdBloch Fachescodagied Uraadsingecrobgoteda dhonerishbis ep ge
W reless co I Cait pp t k oder.(;

shown) . Themt%{r g&cﬂgggh%hcﬁggrﬁ@gﬁﬁgﬁ%ﬁﬁf ‘Etg&ﬁ q@%@%ﬂi&?ﬁo‘%& l%eoigggg%vﬁd
of the codetdpethck sThicmaficr, &d inthdeartdparifhé bésewntibd itdrboksl mutplbitsedn thy

the turbo code, encod can ch_.include thr el enent S, .Systematic

s o0 G ERE Q88 i i SRSy ot B b i SrEP TR REHiR AT fRhd Sver
W rel ess ﬁpmmm%ml.i (Flge ﬁﬁ;ﬁﬁﬂcﬁte}ldlsn&&m foemad e 1|a: I?Wpedlh@m@xmf)ﬁd abai&?dar
rate natc 1 nNg_.a orithmt t a ows or Sinpll lcation as c npar e 1
convent i onaPUkfde ﬂWﬁ]‘{j’évsthEéP? med gybigetpatich ds B?te%oeh%ecgﬁs HER Pf e ves L

bl ocks and t{:3papH donRPEHS. - THOFRsRAAAd FHEIBS Bmnfiinl@HbREppRthis®an then
based rate matching can be effectuated by the transmtting wrel ess

comuni cat i SAnEppAratien ¢l fstsehiesy Srefrtemetipibits) eyeraht ddpashediiicr
bl ocks vyi el : . .
ocks yi el def f;Lom %fthé A B?F&f oK tragﬁﬁllﬁfﬁgrwuetlgg 581§h¢lﬁfregtf&s@gaarg¥us

systematic bits can be I nterleaved together to yie
bits for senditnapsmitdits fromlibe edvamhet ovdvitheedhwmre]. t he parity 1 bits and

the parity i.fs of all encoded bl ocks.yvi.elded from.the trans :

bl ack can’ b&VBS! T et o “EAABar g RN Tise LB P b Bapyy s a¢ BRE Ehie
Ee interl ga\t_ﬁdn&rojaﬁrdﬂe?se&ke&@ ﬁmﬁx_ilghbmw? f@Oﬂrdrsfhehagg s;ts&[enaﬂarugtsypra)_r to
Its can be Inter| eaved togetner. ereafter, the interl eaved parity
1 bits and {HETHAPEPPEYLY: E&ﬁqﬂg}d@z By o de B %lditwwﬁar@éﬁ‘aﬁgsawﬁ%frof
in an al ter gakdmGicTHRNES tdd R Warkhhicd iﬁ?cél%h 51195 pexfiod{,"ctriiul%gﬂsunfie‘? '%Q%eaggte

o

over the channel. The first and second Set of bits can ) ped
wrap ar ound metadingc eAnayiclfuinspvednparioympncet dsecapRildde ) subpRitmahtechrfqudss
not so lim y j ‘ enpl af-

transmtti nggg'ﬁ ?‘2? gitg H%E)Ch hF§§F§ orﬁgt%p rﬁiaﬁgé @aat%ﬂ? %fe'r'\rTB’t \?Qﬁeg%@?@ﬁcse
fromthe fircat bseimilze {@. girctlae beijstiasat jac hatckihg eue cottviestiahhmiematching

After transm ssion of, the first set .of bi the.transmttin

ol st oomelmaid Pt i soded tre Bl Mand lore R icblTS fhdeh 6o gere
Sﬁt over th‘foﬁdiﬁdﬁﬁd elthe b@ﬂﬁlﬁ}tﬁ}g aapagsaf:bm@ghia?i@ygplﬁe%mg énal)i bs uﬁqﬁmm to
t he parlty an P 1ty Its, rcu r u er, ase rate cnin
al lows for (HBHEY %J? F’an@f éw@ﬁlﬁ@ %clfﬁ-_t Sy PUAPIUEIBE (¢ &ndsiFting) HE‘E%W%?
bits. Thus, g%&%ed%ﬁﬂt&ﬁﬁ#@hih@bﬁpﬁ%% tdd9OSthbREMBertofl 1Ak 96 ddRHRARNicaQbn.
systematic bits are to be transmtted in a given tinme period,

circul ar buff esssasipsien Wih epunatueng nef bih (icelrenspitiing veidelpsr ponmumedions
conpared to convent] . i ¢ Oiice ) <mat.chi R e
ot o ng, | REATPAVEY plePBlals§ SDRLD Y5Rhflcthis 17 Bub BhGlTE Gi, Wpoctid ol

for circul asyderhdterbits ivecthe encederbitlotiisng: mmdfecon vigrhd daatel raatl éf additional

mat chi ng techni ques, under | gw cod ate condi tions. re .

par i cular | S GG TG o fen Aapec Bharrty Sried PPRE 3 DA Eh{repspied upon

W rel ess conBuhiag@d.i PixtiRpRFdeatusw 383t B itindbke, dioyiteansbits aad bl baritg 1

of the encoded bl ocks. Thus, puncturing (e.g., . deleti ntg) of bits can

be perf or med"f By &S FAPCHT Fryoftit Pedesat be Feglresd b Hufb@rclor bits

for comuni gaggepn. | NNBNSRRIR kP RigME RIIRUAGH YE iaNGs@fn B0 fhat bB®orms rate

transmitting wreless communication apparatus préferentially selects

systemati ¢ Wratehifeo ptikiziag entisailagnbution dgsed plepadsl i @ wirlesss gernapgieition

bits from thE,eRERAEd SHLAGKR0AMELELAD HiRidsE dohhnk BorC ARGl 2@NHad s

shown to be transmitting data via a channel. Although depicted as transmitting data,

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



11 wirel ess comruni cati on apparatus 202 can concurrent transmt and
recei ve data, wreless conmunication apparatus 202 can transmt and

recei ve dayg e thold ering tines, a conbination thereof porasdonsinsssoo
Wrel ess comruni cati on apparatus 202, for instance, can be a base

station (e.g., base station 102 of Fig.111, ...), an access term nal
(e.g., access termnal 116 of Fig. 1, access termnal 122 of Fig. 1,
.), or the like. [0037[Wrel ess comruni cati on apparatus 202 can

include a twikRse QIMNRALIGST agfldatle 202 , caBNEREBent - rankmithBld eREREESta,
data to be transferred fromwreless conmuni cation apparatus 202.

Turbo code Sfkaesommunieation japrgatas HiZgruepssit gathrecise dgr atbdiffedng fipas,
code to optinze: L ion t Mg quﬂﬂ

connection H&r)] ﬁllnhﬁt%nﬁgg%éfé.s.gh(}Zﬁ%@sﬁé@%}ﬁﬁ%ﬁoﬁp&gﬁ%ﬁ%%%e- %&icﬁatbe
to the turbe wedestaken ouier b0 statian 102 odrfdg.of, mpr & ewds fotpiokis(e. ghoaccess

examl e, 2 HARPHdoR0T st BRSFIEME] o oegde b ocks (e,

code bl ock code R of o) oc % M can be

subst anti al [803&hy i nt @gretess cnthnirhiesion Mmedes T2aak snchald aherbulcbdd @#eddaas
input to tu ode encoder 204 can output, M

I code enpcoder, 204. Turbo )
encoded bl 085‘2(8(%. GeodtEnc s HEGsPERIeE f i CaerRIET ) foRep wireless commayrrgsien
bl ock M 1) S PN Thdo o8 ecolbiosdus iRyt tech bhRrakRe ik th8Eotion
each of the encoded bl ocks outputted by turbo code encoder 204 can

correspond £ecatorapspetet in{psmpiigautransier omer oiimith&bandeadth conrsstien (iek i the
encoded bl o b

bl ook 1 can syt B 4B BEATREhER.IREMAPRTNE RS Bladehodc: SFBHTE one
M 1 can be generateld Werked Fopexmngdeer todropdet blokk carj 06 3@ midned\henidod-ed

bl ocks out pytted, by turbp code encode 04 ca ch j.nclude three
el enent s: sgfsofgsn'&?gtc 4et gl,oclf);&r Pl %?Qﬁkt]g,"‘ancagﬁ(jf?chyidgﬁbi“g’?r.e %éa“ be
fol | owi ng peebsiades]yadnydnagap) mdplesst dM idedidols eaebeaitilizbasNhRncoaesh code

bl ocks, and it ,is_to0 be. appreciated at the ot her encoded bl ocks can
be subst ant FHIOH5F %‘?%E 0 C8(j¢ FRTPAEY %5‘{;%“5018?“%114@“@9 ddacks| (68K cagsled

i ncl ude paybrer [dahddefdldcky1, L. bichsoded tidie ROBogeE: RhAC heCRAN KRN ILSE
parity bits for the payl oad data; these parity bits can be generated

by turbo coéwutied dwegto-2Cribemcash /f the Mecnvosiedy dlapls outpatted by turbo code
| uti S i it
Conel U1 oG SO FU i P Ry ORGE

nown pernutation
dat a; thesecpaded Ylobk Dscande dsecryicd lbdeed uppn tcaddbbloclo fiecrendadelock2 04an be

encoder 204 kR e P bl e e L ee Bt hirsbeR gt wenx

bits (e.qg., cotlelnidck Mgl uded in the Mcode blocks) to turbo code

encoder 204[9%%&] yiel dTl%plelr gn)éi()géadt l?il)gks?)gl(lq?uit’}eﬁ b?zstm%g c% é%rliléod(ez? '2(?4' can each
include three elements: systematic bits, parity | 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
permutation of the payload data; these parity bits can be yiclded by turbo code encoder
204 using an RSC code.
[0039] The turbo code utilized by turbo code encoder 204 can be a 1/3 turbo
encoding function. Thus, an input of X bits (e.g., X bits included in the M code blocks)

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



12 approximately 3X bits in the Mencoded bl ocks, 3X+12 bits, ...).
However, w rel ess conmunication apparatus 202 nmay be unable to send

these 3X %{ggﬂo@/y%wt he channel. Thus, wirel ess conmmuni ga /Ugfbosmbssﬂ{,
appar at us can enploy rate matching to convert fromthese 3X bit

down to a | esser nunber of bits for trarsfer via the channel.
[0040] 1t is contenplated that turbo code encoder 204 can obtain any
nunber of code bl ocks as input. For instance, a greater number of

code bl ocks z6@8xiMh 3R viRhi9ele mtélﬁaded%o@aszm bifs, DI} SHoweleRGiRdless
stream of parity 1 bits, and a | arger stream of arlty 2 bits.

Regar dl ess ePmmheicajoneanparatis 2R2 Ghayt browwbler toesmds ﬂ@éﬁ pittie Pver Bmchersh

code encode AGESSom

t hi s out put ﬁ‘pﬁgéﬂuaygfgg ?Jg%tﬁﬁnel&?o gém?%g QPO%E%] % &ei tgélga%%ho %cau on"
appar at us 2@2scH% bitsiddvreto aln&sbmdmkar bﬁ ultstﬁyrpmns%paaahmham% t hat

di vi des bit put t ncoder par at e

col | ect i onsﬁm%ﬂt typglqéb %@E 2"3 C%%%”BE’H CPg %rbcﬁg?ejog VB it Bring Jamberot
the bits outpddBleskshy itpue bBorciasteneng geteter AQAbertdiesde lbib&kstc}m@leld a larger
separator 206 can detern ne whether a bjt % systenmatic bit

parity 1 bi Breagy olsysiampesbiss, ﬁﬂﬁrgerﬁsﬁar%sz%w%l Bﬁtan@%aég%réﬁmpma%%

can utilizeypfg PREQEIcH %@Yﬁees%eof%chqa%@& s@&n%foum&@&fremﬁrb%r&s@éﬂ&fcoa’m
to deci pher a type of each of the bits; following this exanple, turbo

code encodeP0%0¥irelays eutpUticasips tipprietie 207 tcen PRRoesS 5}118101513‘@':513111‘%& to the
parity 2 bi g(g % predeterm ned order that can be known by bit type
separ at or s, bit type separator 206 can | everage such

know edge t ¢odddgnt i fy%mmw:emhjmnibhttcm apparaitsy20P dxnt Sirthemohclode iat it Bype

bits. Upon identif it . e, bit ar at or ol.l ect
yst emati ¢ BRI P dividbatts, Sisded o TERE E0lenongb0R ARt dlapeiee
and parity ZolMctisns. Bibtyb8 bdpdra@irQ0p cad Q@é@ﬁz’ﬂﬂt@p&l@ﬂaacﬂ\bfﬁbeﬁ§outpuﬁed by
comuni cati on, apparatus 202 can include an interleaver

i nt er | eaves WP $od5orncpig i Qup.dHt YPRsRRIRIA0 Spdeterning aﬁw% goitisa
arrange bit %5 4t i€ ol paltlf?rll 5a\ed JaABet BRI Fof Hiddy leYbQ't}p% s'egﬁg&%lt e6h

interleaver 208 in a firs as{gfuence ¢an be out u rl eaver
208 as a ramtibm o pdori keevlsdgseqrernnden of turlipecode bmogier Wet@éecmlaeaﬁtmeof

any integer.. kofte thé]ﬁ%e Q(\S,;lva?dy%?{hﬁ 1lr~ a \t{ﬁeng.lrﬁc?‘godye%E&%P 264 Ezﬁﬂﬁ%ﬁﬂt %iét%ﬁhtlc

agai n burst errors ration, 1 nterleaver

Quadratic Péitsasity bfoitPcmhﬁ pentyal bi(rs(;ﬁFh) preddtendisavedsr thowes e knowe by bit
cl ai med subj ect rrat imted. T errati c hits

ol | ected | WEEPRFIE 208y ot T be OBt ol oI TERk Sutf kfowicdse 1o
i nterl eaved i§ngel Kgtentayic biis,gatigav eits, 208 phikyal bigd) gEp&iLtdbnttying bitntype, bit
non-conti guous manner. The interleaved systematic bits . in the

randoni zed SWFUSPEEOE AP HE URT ¥siCAICDIFS; p §Tirslgrowy, PRfifysl piyin 2 second
transm ssi onQ¥ehn@haciRPN B in 2 REEELEAVEr 208 can

[0042] Moreover, wireless communication apparatus 202 can include an
interleaver 208 that interleaves bits for transmission. Interleaver 208 can randomly
arrange Dbits 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
Quadratic Permutation Polynomial (QPP) Interleaver; however, the claimed subject
matter is not so limited. The systematic bits collected in the first group by bit type
separator 206 can be interleaved together by interleaver 208 to arrange such bits in a
non-contiguous manner. The interleaved systematic bits in the randomized sequence

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



13 also interleave together parity 1 bits assenbled in the second
group by bit type separator 206. Further, interleaver 208 can
interleaveyd ashifgls parity 2 bits coll ected in the thi f,gnggﬁbwosgéﬁobl t
type separator 206. Although one interleaver 208 is depicted, is
contenpl ated that w rel ess comuni cati a3 apparatus 202 can i ncI ude
nore than one interleaver, each of which can be substantially simlar
to interleaver 208 (e.g., one interleaver can interl eave systenmatic

bits while @is@ﬁﬁ&[@:ﬂvé tﬂgéiﬁér%ﬁﬁ@rl KiBMsdcRibRidl i e ekl ghdtiploytit §p arator
parity 2 bit a first interl éaver can interleave sy sterratlc bi

second i nt e?q)daal@le*rhebaweﬁl@ﬁtvérr F08608 iyargayg topchict Bdrlthﬁdma cplfcted in the hird
interl 2 |
Interieaver gﬁﬂgpﬂ be rtgééag%fpﬁ(;ﬂ 506, thtoﬁ% e )mtell&%?’}z&’ & dggilgte%i,hg tlS

comruni cat i ar at can a so incfude an interlacer
interlaces tdrmcmpiated ItlmWetblqsarcpmymmicbiﬁarsappatalmam ¢ant ieclhdawet Tilaniomy

2 bits. Int erI cer eat set

Cransm ssioMalERer RER FRRER S B vBESRRM FhuGua BlRt S 208 e 8

the interl ea@taparchd tcdlchvd @steﬂnﬂﬂicelﬁl’tsaﬁlﬁre aZkCondrigranéazeiscah gterlcave parlty
interleaved parity 1 bits and %he i nﬁerl eaved ar| téﬂ 2 b|t accordi ng
to a specif il P1Srdr PaSEY Znbiffe oy tirst fRte, P TN S EBRHG DS OHIBA

interl eaved;p@lchtef chn %tteaea@%ah@t Ebltcaved Bal kvl ¢ mfgt‘lle'a'iﬁe gahig; 2
output (e.g., the second set of "bits for transm ssion over the

channel) frbwinterl acer 210 can be a sequence that alternates

between an yqier | eaveg;pard E&%r&u&éahiﬁg‘;ﬂ;a?a@us'ﬁz%ﬁﬁﬁ %uiﬁé‘ﬁﬁ h%eri%cg'ztlo

(e.g., every other bit is a parit every ot Is a parit
2 b|t : )thaUtntdrlazatthomt@‘teavemtmt)aébm thmmsaelsa\pamaﬁgy bhits Interlacer

outputted b ur bo co de enc treated differentl S

conpar ed toﬁ@scf‘%rsm RO Aot Dt B TEIFER o e o ofSm the
[ 0044] W r el @8&1caunpanite atbite rancaﬂpaﬁaﬂe@ea@Rn@aznb@ddhterl@crwlzn& otdafilzeiie a
mapper 212 and a transmtter a&é can insert the first set
of bits for MisTkassh saynl Pitg| dthﬁyn Heae éavar 200 aardinge ' aceseiic

set of bi tsofdéﬁné r@ﬁ%’l‘} Sﬁdeﬁﬁhe?%@%ﬁ %ﬂeﬂﬁ%te'ﬁ&&éehﬂﬁ%ﬂe%@ ;:laﬂﬁplaolts and
circular buffer. For instance, the circular fer can be afixed

si ze buf f er intaripaved prsitpdbite1 Thes therqutmit (ag. aﬁietﬁﬁmdfsrﬂoqﬁ bty dorf frgngmissien
(e.g., int eBl/éeratYlg %h%_y[%f)% '1&69&%{5 )Zl@‘ a'pd Qﬁu&llcé G taaﬁteltﬁ?tfeg ®Etween an

Thereafter, mapper can wa i fs from the secon

interl eaved 1rpa“te|atzgd darity 1 ditand an mtaidaeai/mﬂltjpaﬂ)ltt(ygz cmry sthenbmrsl ap:aerﬂyiln
an alternating fas aroun cir buf.f h us
ool ar oubereRCohddl SRt 4 DRS00 kiR a0 SRy M
can enpl oy attyputiRp thothoddedcddérR0Uhebé treadd @ﬁbremmﬁlagmlﬁmaaaymauc
Furt her, %nsm tter 214 can thereaf(ger transfer bits in circul ar

buf fer over PHRRUBHEADE LT LodeciirdeeVh14 can, for 14 exanpl e,

transmit thepdayfs in (heresd reonhidéd efpp s | 2022004 OfdARIonABPRdMHe a
utilized by mapper 212(? to a di s arate wrel ess comuni cation
f

appar at us ( FSPPFhOANgnd § BBASTITRE H r Maraer BlA pay insers dlp figst sctnaft bits fy
descri bed h‘tarraﬁ“ rﬂss?cﬁpyfem\ég lb\ﬂremterleaver 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. 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 the second set (e.g., interleaved parity 1 bits and mterleaved parity 2 bits
interlaced in an alternating fashion) around the circular buffer. Although use of a
circular buffer is described, it is to be appreciated that mapper 212 can employ any
mapping of bits in the first set and the second set. Further, transmitter 214 can

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



usi ng one interleaver during Hybrid Automatic Repeat-Request (HARQ
bit insertion into the buffer (e.g., for Evolved Universal

Terrestri %Oﬁgghﬁﬂﬁccess (E-UTRA)) . In contrast, convepfjhggﬁbs/ At
mat chi ng techniques oftentinmes use an additi onal chann |nter eaver,
whi ch can i ncrease conplexity associated with such techni ques.

[0046] The followi ng exanple is provided for illustration purposes,
and it is to be appreciated that the clained subject matter is not so
limted. Acenti&drah§nt MheSbBXAMRAE RircWih’ QRS %ﬁfammt@@tm@@l@pﬁa&a& u$
202 can input 1000 bits (e.g., fromcode blocks 0°to ) t

turbo code EYBRsdEI2)202 disperalsoyiEdess CORBYHISRIPGRPHEANS ﬁw@@l@y@)the 1000
bits and o appr

1000 systen&%?z] bi tsomlo %C% %r@?@pfgdglh?%te naﬁ%%%‘l&g?? ?1?}1%5{ Eﬂ}shgglgft
t ype separ atiging 206 mea'lcavcdeiurmg ﬁ)é)rltiyﬁpteomﬁtme&cmabfthdw (B bbit snsarign

pari by o bi (0 iR GUETRkr BT REPUGYSRedt titief ErEsge R
can randoni y'orktfa‘me cbaygorah eatd OQfchipsteehimdies ofehtimdsogetdneddditonyll €latina

first set of bits fo]El transm ssi on.. Further nt erl eaver. 208 can
random y i nttBFICE%RFeW %%C%UB@E’?)"‘SPPW eiltﬁb?sﬁ%“i‘tﬁ%&fﬂhé‘i‘c {9 fonal | Y,
interleaver Hﬂﬂg can rﬁ{kd@ﬂwmg%% l%eié/ ﬁro?rﬂl%d Jf‘&q{lué%ﬁhbﬁ ¥u1%o§ébt&°nd it is to
t oget her. ereafter, i1nterlacer can conbi ne the randomy

i nterl eaved bQGQHe?}&fﬁﬂ tthat ﬂh%piasn%&pbn% Ty gy &omrémdeav\é@primecto this
parity 2 bi p

bit, pari tygi ngpe %reﬁ‘ésg %BQ%fbghﬁ%%aﬂseZ(%n%an%dtal)(ﬁgée‘ggk ge €5 %hlf Yodé
bits for trhlvskd & hhl wher arbchendseoomidr 3@t Glirbbicode ¢modar@O4 c20Pfcess

bits. Mreo er 21 an i nser intq.a.Ci | ar

Accor di ng t hoogjﬂgﬁpqng "%@@@pgﬁoﬁn% %%h@ﬂtﬁng{ﬁf t%%«g@%% Wﬂ%r{]"égsmoo
chTulni cat) i t@ﬁt@maqﬁts umoBQﬁn@el gits, ad0Q000pdry QaﬁtsbiBolb g@etsélﬁelalt@rrma dahe
circular bu hus, an | sert the interle
systemati c nyar B’H?toﬁéa‘fhl fstile é@%ol% ﬁ@uw;ﬁﬂclﬂﬂarsymfmt&bl % 1000
mapper 212 9@5}{%% alﬁtth@mmrﬁah@,ut @fts n@%ﬁﬁa@f@ Rfledifgs. CMoFéélvéF mAe
and cl ockwi se {or counterclockwse) e sequence of

i nt er | eaved?8Y eaneaddrely papterdeave the)l Ogﬁxéﬁﬁtftnilw Aitp wgetham?efie@ Eﬁfﬁia?nf of bits
ins ert a fi t I

Lo o SR P OB SR8 Rl l5 A L e 3569
t he sequencé&goethel 0A0dipanallyy inbirtegvdr @08 hen mndcmlyamtekiaﬂeethe il mmpmtyrm tas

T hence e HRE P 060 D0 CEh FBimhE RO T Bl e oB) bty !

?l H:;JI ar bufﬁf‘fﬁﬁmcbﬁl&ﬂﬁﬂﬁkﬁﬁly&ﬁ%rlé@eg 1oos|pdaﬁ@h2 hbts Gh l’aﬁuiltaii)nabhg h@h?@a(@ he
u Furt her transmtter 214 can send .the 2000 15 bits inc

in the circBRAY 1Rk PRty Syt PRIHE I RFEY 2 by - L&tp|%ﬁ&qrﬁ@dg9@péﬁ?@égm e
1000 syst emahhdniblidnS whert @ keddBd LEATFHiG M@ L 06T BAS MMotherd hh ﬁér@qQ
the systematic bits can be preferentially treated as conpared Po t he
parity bitscgeingert bitydintenmcireulpy bulferanApeording ¢ dar @@mpls, B80Gbite can be
|nportant t a 0]

par ity 2. bi by b el coldLAKRR sl R0 (Ve 20 BuPOA B seted
equal wei ghtntaghecarube bpffayi dbds, reppdyctiB cpainsty the mwsntaﬂehvpdisystqmazlc
bits, ...). A tho hthe af orenent i oned. descri bes on of .
cqual wei GhPIHGORGRE fi el B PRl I G35 et 217 p Bl 5 hiutr
appr eci at ed |dch@én @fityle UlﬁﬁﬁmaiufféﬁmgifﬁlwkgnééQbM&ﬁlﬂteMdesela(hi fh6 séfidnce of
parity 2 bits can be enpl oyed. 0047] Mor.eover, system 200 supports
sendi ng mul tP# @tetr#eawgﬁaﬁ?mﬁr%'a AN ynapﬁaﬁr%%qaw%ﬁtar 199t
bl ocks are pfig8emlthe Q@G(ﬁblmh&méaginfiﬁé“se@@ndj&@ﬁn&Eheamﬂeﬁlfér bhaeAIPY! Enapper
bl ock basis. [0048] Referring to Fig. 3, | ustrated i s an exanpl e
schermatic 3602 Far centipno yidige abhesaquericarof tit@f)@ eerityaysdorthe eirerdarchifisy in a

al gorithm £, 380%anfe dRANER A oPIHOGKLERAR BEnleABNES Sfktenl R Hik ANSPR ke,

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



[ 00491Thereafter, each type of bits can be identified and grouped.

Thus, systematic bits 0 318, systematic bits 1 324, ..., systematic
bits M1 3RP.fe8og recogni zed as systematic bits and psppehhefisiont O
a first group. Parity 1 bits 0 320, parity 1 bits 1 326, ..., parity

1 bits MA 332 can be identified as pariltsy 1 bits and collected into a
second group. Mreover, parity 2 bits 0 322, parity 2 bits 1 328,

..., and parity 2 bits M1 334 can be recognized as parity 2 bits and
assenbl ed i Bﬁsomauaéu hdhIEiRMRr bufks dvePBRIBMSEENBY LGlidhd §sB4B200384.108md
330 can be inputted to an inter|l eaver 336 to random ze a sequence

t her eof . FusyskERtC by mnyaﬂlbeﬁretnsfeg@bby geemidgidld3ioe th syEcmpfuitsean be

an interlea heteef r

o L SR S ATATL RS RMRIGEI DENCR WEANETy Pol Y

random ze acmqlu@dce b¢ hereimiportAst tbztmwugty b@q@am@mnﬁéﬁ ety €r l5ts386 500

338, and 340 be utilized far systemat.ic bits 0,
bttty 1 b PUTBIPTS sHbe o vl B BB e B Guey Vil MihEESey
Accordi ng t Be preidae forl Yoty paritptli 10N ahd PhrityPOMn) ,.. A;kﬂkmmgm thendfereme atsied
can be enpl gyed for systematl c bits. 31 324, g dgo parity.1l bi gs
320, 326, afchons utlizgHogaet Eyabweigktinesles parygl busandspdrity B Ritsy Hrif 1@ &
further exa ré‘matéd“%h%f hEAYRYual 36 O g RhRSh §aME B¥R¢ @r[fﬂﬁdr&y Diti§ c3d e
324, and 33 | e a di'sparate interleaver (not shown)

interl eave plaplpvsd 1 bits 320, 326, and 332 toget her and can

i nterl eave y 2 2, e

i nterl eavi ngﬁ’(r)?]t pari ?!3//[&% g%t Ssy%%rﬁ %(Zf?%#@%%t bi tmﬂg Eﬁu egélbagsrpg{teblforcgsm
each ot her) Acf@8inglyTH enubtitlptronspdrt biotler dre preeant, 386 maa:rhntge:an he done on a per
random zed gre%%enﬁﬁ Eg systematic bits 342. Mreover, the output of
i nterl eaver (§ 91369 can be interlaced together in an alternating
manner to yjomue] a sequeanei@gofo Fag.i 8y illusamdd 2is bid sxddfle JiMems@rBeachr

of systematic |ts 342 he sequence of parity 1 a 2 bits 344
can t her eaf £@plo Wélg.an@w@ég f‘?FtIQf‘S%fl wis @aﬁcaﬁngﬁ%ns%n rgg1":0*% UrAsRRRD Pk
the sequenceypfe & gﬁéﬁmﬁ}tﬂe%alﬁkﬂo?t Ak &ﬁrbe s'eﬁxﬁ&ntéhem'tdqﬁﬁéc{d@ BidoRs %Zél h&de

circular buffer 346, and the sequence of parit its can

thereafter block As¥fcode iblack 1tH8, ci.rceds hlpCIi)M - é%S)BWQ@I@tMICFHZ bhgmaieger.
remaining s 4 L,
3 par i oo posdtfockd bor b pRlod B s Lot 3o BTN HRUEERRATER. o
proceed cl oekaids@blpdr 0 SoRuneodsddddoki s2)4,t o, dnicbdedeblfdkrigit] $ED! iEarh 8ABe
of the C|rcular ffer,. hes enc S terrat .C_ hit 42 1S
Sbi e o be Fidet HauGar e arl oF AFTRRERCS Fodion L EREF Bt T adke
sequence of bRakd 104-WsarmicR obihk Snddidd B@Bksbﬂgl-fﬂ 6tydeliel firdif etctt@fboicBder 310
remai ni ng sectjons 350 and, 352 of the CI cul a buffer 46. Alth
shown as beF#HbyiNEupasystcEatic BHS, PR 1olilF?e1m cm bEH i eRping éﬂc‘ldﬁ%glo‘:k 0

sections 359)a0gh 3RAideaNstBRatkUbBE 8B abdrity 31 sl @526 Oarﬁa&ilﬂltprhﬁtrs 0 322,
and/ or can be conbined into one conmmon section (not shown

circul ar buffededhock TAé swvuelndesysterpptie bity 1 32hmarity lbitss] a@bﬁ@rlty 2
ti t t tgl
oS uch ool 2561 B AL SAEL LRI SE AR UL HiEpERd

of such sequence I'sS reac as no aval
space remai fibitg M- _ueezaz;}lﬂz@mmmghw 3Eﬂgs 4- 6 met hodol ogi es rel ating
to eff ect uam]dlghc! r Cw,rléema tgir‘,,feeagl'll q&iet Q{bga can %erﬂ% an% \gAf'orugedeSthus

communi cat | vViron
systematic bits 0 318, systematic bits 1 324, ..., systematic bits M-1 330 can be

a

recognized as systematic bits and assembled into a first group. Parity 1 bits 0 320,
parity 1 bits 1 326, ..., parity 1 bits M-1 332 can be identified as parity 1 bits and
collected into a second group. Moreover, parity 2 bits 0 322, parity 2 bits 1 328, ..., and
parity 2 bits M-1 334 can be recognized as parity 2 bits and assembled into a third

group.



17 While, for purposes of sinplicity of explanation, the

met hodol ogi es are shown and described as a series of acts, it is to
be under stwado@AdbedPpr eci ated that the nethodol ogi es apgrhRbsokhiEsdcd
by the order of acts, as sone acts can, in accordance wth one or
nore enbodi ments, occur in different orthers and/or concurrently with
ot her acts fromthat shown and described herein. For exanple, those

skilled in the art will understand and appreciate that a nethodol ogy
coul d al ternagsoyel y bgys@phiesast &5 328 aad 380 t&SDeQhpitRl &f fihatied st ff 6S
or events, such as in a state diagram Nbreover, not all illustrated

acts can be T¥WgEACEeTEARRrEREntUtheRarRBubPisy2% A2t ced s drrnebonpiited
one or nor e (b IR 338 %qgli%%ry!é%egﬁgngé IS o@ogerhﬁag%b ‘rbie{fﬁeiszgéfﬂ

is a nmethodol ogy 400 that facilitates rate matching I _
comruni cat i end éadicero herénputtedito 40 Mtcréopstreivdlt focratdansze pacqueycel thbichS, As
and parity ' froman, enco . O.24Urbo coder, . ...) can.hbe
separ ated i %?M%quf%%fnq%r%egﬂeﬁbs gfi{zgrgg’i %1 AR Can %8 “ﬁgﬁerqsfﬁﬁﬁt’?em §8 I?Bt\,%g’
be split int@4,candl IB0abintity 0bitcazie 3boalkis332A ahdipbetyCDURs Gar 18, apphied

AR IR A TR DR EI NATE T A

each i ncl udeysystanms bits st $24, BRI B30/ piriki 1t Sits PO RARAS ¥322 o batity 2 bits

Nor eover, e%(2:2h, 3958, taplg 53%4.b ! i[)urtsalagﬁsto a further example, interleaver 336 can interleave
systematic bits 318, 324, and 330, while a disparate interleaver (not shown) can
interleave parity 1 bits 320, 326, and 332 together and can interleave parity 2 bits 322,
328, and 334 together (e.g., interleaving of parity 1 bits and parity 2 bits can be separate
from each other).
[0051] The output of interleaver 336 can be the randomized sequence of
systematic bits 342, Moreover, the output of interleavers 338 and 340 can be interlaced
together in an alternating manner to yield a sequence of parity 1 and 2 bits 344. The
sequence of systematic bits 342 and the sequence of parity 1 and 2 bits 344 can
thereafter be inserted into a circular buffer 346. For example, the sequence of
systematic bits 342 can first be inserted into the circular buffer 346, and the sequence of
parity 1 and 2 bits 344 can thereafter be inserted into the circular buffer 346 utilizing
any remaining space. Thus, filling of the circular buffer 346 can begin at a particular
location with the sequence of systematic bits 342 and proceed clockwise (or
counterclockwise) to fill a first section 348 of the circular buffer 346. If the sequence of
systematic bits 342 is able to be inserted completely into the circular buffer 346, then
the sequence of parity 1 and 2 bits 344 can begin to be inserted in remaining sections
350 and 352 of the circular buffer 346. Although shown as being separate from each
other, it is contemplated that sections 350 and 352 can be substantially similar to each
other and/or can be combined into one common section (not shown) of the circular
buffer 346. The sequence of parity 1 and 2 bits 344 can continue to be inserted around
the circular buffer 346 until the end of such sequence 344 is reached or the buffer 346
has no available space remaining.
[0052] Referring fo Figs. 4-6, methodologics relating to effectuating circular

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



can be recognized to enable the bits to be separated into the
di stinct groups. At 404, the systematic bits, the parity 1 bits, and

the parit W@ kslisoogn be interleaved within t he respecgtyﬁszﬁélﬁggdact
groups. The systematic bits can be interl eaved together to random ze

an ordering of the systematic bits, thelfparity 1 bits can be
I nterl eaved together to random ze an ordering of the parity 1 bits,
and the parity 2 bits can be interleaved together to random ze an

ordering of WHR, B pudrposds bF sEiplichy Bf kpla@fiohanEoRkEesh1S el NUswE aRd
be yielded (e.g.,, one each for the systematic bits, the parity 1

bits, and tHesopasd gy @ senesspl aas. 4bas tonke jundesied ad pimrw,te thit ¢ the
can be i nt ehleﬁﬁﬁs‘lg&ﬂeé Qre%?hﬂaﬁ&?w ﬁ@\éﬁfér BRdckd ¥s n'%'ch?s ahiGh a@@&?&%h@wﬁh

t he random zed ordering of parit ts and the ran oni zed orderin
of parity 2ob¢esmergrenibedicmmisi n@dr inndiffercnl arderp and/ergcohagtingp with other acts

from that shown and described herein. For example, those skilled in the art will
understand and appreciate that a methodology could altematively be represented as a
series of interrclated states or events, such as in a state diagram. Moreover, not all
illustrated acts can be required to implement a methodology in accordance with one or
more embodiments.

[0053] 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 ! bits, and parity 2 bits. Moreover, each of these bit types
can be recognized to enable the bits to be separated into the distinct groups. At 404, the
systematic bits, the parity | bits, and the parity 2 bits can be interleaved within the
respective, distinct groups. The systematic bits can be interleaved together to
randomize an ordering of the systematic bits, the parity 1 bits can be interleaved
together to randomize an ordering of the parity 1 bits, and the parity 2 bits can be
interleaved together to randomize an ordering of the parity 2 bits; thus, three
randomized orderings can be yielded (e.g., one each for the systematic bits, the parity 1
bits, and the parity 2 bits). At 406, the interleaved parity 1 bits can be interlaced with
the interleaved parity 2 bits. For example, the randomized ordering of parity 1 bits and
the randomized ordering of parity 2 bits can be combined in an alternating fashion
where each bit in the interlaced output alternates between being a parity 1 bit or a parity
2 bit. According to another illustration, any disparate, pre-defined pattern can be used
to combine the randomized ordering of parity 1 bits with the randomized ordering of
parity 2 bits. At 408, the interleaved systematic bits can be inserted into a circular
buffer followed by the interlaced and interleaved parity 1 and parity 2 bits. Thus, the
interleaved systematic bits can be preferentially selected for inclusion in the circular

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



where each bit in the interlaced output alternates between being a
parity 1 bit or a parity 2 bit. According to another illustration,
any di spangdegosRisgsdef i ned pattern can be used to Conbbﬁﬁm"sﬂﬁs;osssoo
random zed ordering of parity 1 bits with the random zed ordering of
parity 2 bits. At 408, the interleaved Wystematic bits can be
inserted into a circular buffer followed by the interlaced and
interleaved parity 1 and parity 2 bits. Thus, the interl eaved
systematic bitérfac6BParlte 100f REIBND Ibdth bin B@krﬁafp@fhtédomw m@b&t&hl@lﬂbdﬁbrhhﬁg
circular buffer. reover, upon all systematic bits being inserted
into the ci PRRYlaBlsf regurcasheAt 7805 eehifsaisrrted ainfo 913101&‘1‘!8‘ r affiey yarp be
bits can be; r W fars L, e
resour cos. A TOR  PaSiiol Slebpicll &L el B AR AP AN RET AT
transmitt edbitTAtiE thr:dnrcelﬂahtpﬂfce, thicge mkdrpgpEdenatcen bblttassfamﬂ gapoetannd
of the parit ar. f

"ncor por at et ¢ 0ffes ot resbipll pli bLES RS Bt ™S o varse
of the pari tfjalllsyaethafic bitd & @éihai)ﬂl ﬁamj; uded 2f rignithe itegeiseht buffayeee all
if all syste i.C bits as parity 1 and 2 bits fit in the
circul ar buP‘rF% “Sf’?fbl?resgmwmﬁ@ﬁh can be sent via the channel.

[ 0054] Tur ni '[13)51'4? Fi 9. Tamnink! loUFig 35 etludttcd KL NAGRORIEYO ) LAt facilitates
facilitates preferentially treating systematic bits in connection
with circul arcfesgtiady thageg SV%@@W&%‘%I%@OI}%C@W%ICéf§§la'é bffeibead ires
Ut put T od b e s S B iy, chR el #8038 SR RG B PrPe
For i nstancésast te Sty;sd@hhtmk duipiugted dm Ebieemcedclg(”ﬂ@ed tuufobl csozlcmg ;’a can be

priori know .or. mat for encode ock el ded

P coder IR o R, b SSRRRRETHE' By B HeefEc iRkt Ufriay

506, the Colkh@clte@gl: Stystfeﬂ‘mﬁlfer bmdoﬂedialﬂ)cb@yiemwrﬂ(ﬁﬁ\tﬁdeﬁc@@a{ her 506, the
zed sequence of |ts At 508 the

generate a r tic

P andoni zed 464 G808 Gmats 1t%§f’§‘tbé’rf&hf’9§edz R tess W%ﬁﬁemﬂbwaaﬂw
to transm S%ité}{ba%d ﬂaﬁéthéryio Bbhatk BGhiidaHzddRedRBCAST the dftentitie pRRCAUE0R,
bl ock outputted b encoder. For instance, the parity bits can

i ncl ude par rflteylalldomﬁzesi wAnea et thy spstasnatis bitFien baiesmitiedPrios i Epsassion
the systemajig, @5 ‘J%i’n fs icffded gf%@%ﬁeast%%g eh dl:&'%%ﬁ ggtgilﬁ%)w PhE eh &b For

buffer prior cu5|on the parit referring to
Fig. 6, ill ustanat,ebe pgita hitatchmdmlm@ypa@mltmiatanﬁ@@myl 1 aites Toaphrolpimiggd

rate rratchln usi.n l.a ffer in a S
v r onment 08 B T bi Y B, By SR TR T o
identified ﬁdmmualbnbeastpa@y@uencoded bl ock outputted by an encoder

(e.g., a tur oder i 1 b| s and t ar't 2.bits,

for exarrpl e{(?(%é be r@%‘ﬁdﬁﬁe% tB 96t é““ﬁFf‘tB gs "KWSWPE@&%” & %Flhﬁ'lt '
for encoded chlREHS %@e&%&ﬁgfﬁsﬁ’t@ tahQireN&od@ffer A HO0firelbRe chlRbAitdtiond
parity 1 bits can be assenbled in a first collection and t

he

identified aYiFannent. pit el a?:rltmé bissadprely 3 bitseeag deodraptifed f"@@tﬁt dagst ome
606, the col, i £d togg)

generate a rgﬁ’ o%g?g%%h%xuen o?r&tgﬂe ggr ?:@%%gd ) %ggﬁwtlﬁbeltb and
col | ect ed pal:ra payitP2 [bits, §oc amrlpée icart be t’eeag/recbdtlmggtmﬁnow bncgeln@eaaf@ f@rmat
random zed uen f.the rj bits

sequence of r LR cif:ki g%ne? Bgeda%%m%%eee“rc 8%6 gé%l’ tg%%ﬁ%th%g n%' ﬁgﬂs can
parity 2 bi tbs a@ﬁmbtzel ih atfest diiedioh mndiﬂieaﬂérﬁﬂfﬂaaﬁaaﬂ@ NENan beasyendlad ian

11 st rat§ oRSCOlRpONT-EaT dhich0bp s BRFoAHT, | G oan b inteticaved ogethe to
generate a randomized sequence of the parity 1 bits. At 608, the collected parity 2 bits
can be interleaved together to generate a randomized sequence of the parity 2 bits. At
610, the randomized sequence of the parity 1 bits and the randomized sequence of the
parity 2 bits can be interlaced in an alternating manner to yield an interlaced sequence of

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



19 can be used to conbi ne the random zed sequence of the parity |
bits with the random zed sequence of the parity 2 bits. At 612, at

| east a portion of the interlaced sequence of parity 1 and 2 bits can
be transmitted using resources avail abl¥ subsequent to transfer of an
entire sequence of systematic bits included in the at |east one
encoded bl ock outputted by the encoder. 1005611t w |l be appreciated
that, in aggomhdanes W t&nBME G AREGMAEPaChSerde AT iHReHartor Lithis with the
inferences can be nade regarding enploying circular buffer based rate
mat chi ng. madomizgd egueange of e pasitntlts! | Af 612, apreast afpertiamcef the anterlaced
general ly I ' or. inferring s es, of
The syst em bl BHAER T ) 27156 HTLPHRORiG Blipk S-S5t Pl o Hguen
capt ured vicatransesitod aanrdlies sedadize of BftEreniebigaAcln@eEiphe YeRkadt®ne encoded
identify a specific context or action, or can generate a probability
di st ri but i Biechoepudedbrtie epegdepxanpl e. The i nference can be

pr obabi | i stq hat i g, C Al 0 i, i stributi
over stat eLdO(gP }i nt er g[s‘twh %ge #Egéﬁ&agédcgfr%st’i &e?g@ﬁgﬁggf%ﬁaﬁgga(%dﬁlggeetd%p%.gts
| nf er ence desoribédslereief mfertiret eahln guésregaginyedplboing crogashutter based rate

hi gher-level events froma set of events_ and/qr data, Such inference
resul ts i NN NES M5BT DEIF b rthh &imelPeiflero Pr aBRIGRES rietsty genggllypto the
observed eygpts ANEABhing! Mo8doL et e

are correl gt ed in cl oslél%tég)lbrrpocr)al ?%{rqggi%%%tsy@g%g%\}\%gi %er Fﬁgﬁ%\%}e{ﬁ/{t&gﬁser
and data cémm firsginadnebservatense pnlcapvedt vianevedst anddoudates. Inference can be

[ 00571Accor di an_ex | e, .qne or re met hods present ed above ...

can i o) udERRRFhO | HEEF SneePepar: STiPNgos Bt Bt Aeaas; ¢ Rigpiliy
(e.9., sysHR#Rutien oRdf btadés1for RREp. 2The BfedaYe edn beptdRbilistic—that is, the
illustration, an inference can be nmade related to determning howto

conbi ne ( ecqmputptinnee] aprepatilie distributionoven dtagsa of inferpstibiasest omg cangideration
differing ,ght i r f th ard t if .types_can assi gned
pased uponsEaah THreb e sl E i b, en RSt LR e

t he foregohipgeskaspdi@stsafremi 4 lsttSbf atdnve ahdlonNditdl eSwhdinddrénd@Ofesults in the
intended to limt the nunber of inferences that can be made or the

manner in GHISERCIQTCH Nowt @eBifc@actions i@ Sehotelifelyee evems apd/pr stpred event
various e [ >31Fi g.
an illust ;Tg%lg’o\gﬁéc})?éaog%gé g{gség%%%%?né%%ﬁgé%ﬁfﬁg%be%g@ ?Tall %’ gc?@lgl&ger o‘rZ}rlétglegr
ci rcul ar Dbthiefesentbaskdats atiae fratrcdrieng several evkiitednd slataconivani cat i on

system Ac termnal 700 conprises a receiver 70 hat receives a
signal fr ofﬂ%%? br i nsf*ﬁ?ﬂfé{ngator 81‘4?%1’31841?%% H(%%tm‘§ﬁm535% above can
perforns t yR|RiRmAGd ARTedBEpERMiLS tPdeciftet - id] ic, pari

downconverts, etc.) éfhe t?ece:ﬁ)veé lsgénaﬁcugir?ghgi%%iﬁtt ese‘gi’ﬁgagrgﬁt ?,tlaiag‘%%

signal to plitii ). saBplesy oRelther illued2tiom natb enfefamce ecaaniyd enaden rdiBE to

receiver, gqum%gglg hzo%v to combine (e.g., interlace) the parity 1 and parity 2 bits; as such,

differing weightings for each of the parity bit types can be assigned based upon such
inference, for example. It will be appreciated that the foregoing examples are
illustrative in nature and are not intended to limit the number of inferences that can be
made or the manner in which such inferences are made in conjunction with the various
embodiments and/or methods described herein.

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

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



conpri se a denodul ator 704 that can denodul ate received synbols and
provide themto a processor 706 for channel estinmation. Processor 706

can be a R{gseMsAPNsdedi cated to anal yzing information ppegk¥ashdd¥o
y a

recei ver 702 and/or generating information for transm ssion b
transmtter 716, a processor that contrfl s one or nore conponents of
access termnal 700, and/or a processor that both anal yzes

i nformation received by receiver 702, generates information for
transm ssi oBoryridelsAREBILRF 774 fhat @R WeHOMILR rSceRRE sPhHIIPER VRO S
of access termnal 700. [0059] Access term nal_700 can additionally
conpri se meABESFeOB7YhEr Ch@nsa)@ﬂaﬁlw Progsses) 708 cp bp p peesssser derogtadiia
that can storg Hal dhbGudiBnt BINE by Glecief ORLYSRIA L reraBRS iHYmAldAC or
sui tabl e i nformation relateg to performng the varfous actions and
functions sé&ensussidn hes srusmifidrvdbye MOSsearthaddiitaloord drynat gpmponents of

protocol s and/.or i [ sociated w t ircul ar. buffer based
Pate ot ani Rg= OBBR (00 TSR RRAE, Mhl b e Bty BPEREa oy
(e.g., menDrycHBB8Y0]esndratbe thfbretatibn farathansrsgioh T traneétet 7¢6,n@ma0doyitrolk
nonvol atil e rrem)ra/, or can i gcl ude bott] ?ﬂ | atil e and nonvol atile
memory. By ®BYOIJROTFCPTREICHSACSHATHBY PP i t ati on, nonvol atil e

nmenory can igpsbpde reagteankdmiRIT0Y daRAdditioREIPYcaRPRR SieRON GHRM:. is
el ectrically programmabl e ROM (EPROV), electrically erasable PROM

(EEPROM) , oPPYRIaSH casmisdyo Pipsesaen 106 ang bt pare efpre; datel ta e tiepstoidiad. aeessisd
menory ( RAlvhata,‘r’]‘%{drC]%lFa&ﬁe?.sﬁﬁ%@@h‘?&r%%ﬁo& aghed ﬂfgﬁlb?%mf YihdR¥rifs actions an

illustration an l'tTmtation, M1is avai many forns suc
as synchr onfusti@anvedt SRR hereiynaMamdRAM (S DRAMVRddisgmadifir ssore ugroRAIM and/or

(SDRAM, doupl e.data ra SPRAM S enhanced SDRAM ( ESDRAM) ,
Synchl i nk D&ﬁ?ﬁ%ﬁ%&@#ﬁfﬁ%@%%ﬁé%&ﬁma%w The menory
708h0f tBe MPBCt S)éBtvﬂHE)eaap@rd&ﬁtdgaﬁSt the d%ﬂﬁtﬁﬁd@dg.}){ﬂwﬁ@ﬁjﬂﬂﬁ&)e?escribed
wi t hout bei imt to, these and any ot her .suitable types

menory. [oog%]eﬁeﬁaé’i g‘w‘erﬁ“g?fz"ciq%tﬁ? drEeY p‘é%“é{P'iaU'(SSI SR pIoE F2k dmg‘hde both
interl eaver vdihQleARdhekvoRitild ALALNATR whles i11Wlafibn, GAN nBEi e h Anl Skl
simlar to interleaver 208 of FI?. 2 and interlacer 210 of Fig. 2.

M

Mor eover, aFeH®IgFaRolcHAdwRad jonly snesmy RSIMY: eprogismmagltec BEOM t EREMAI
700 can inc lﬂ@mﬁ O?Eﬁp i L. ¥\

code encode?Ie Hgﬁﬁag#&é?gm%%?%a it ? ;f/{pe égl%gﬂgdt]?rér%ﬁlggggw glﬁllﬁ,’f;ﬁdﬁ(ﬂoor
simlar to Besh mgmerysefalasitcomer0ly @h iktlgde fandemditorss anemmpp RAM), which

substantial Ly, sim]ar , to . mapper 212 of Fig.. 2. .lnterleaver 710 .
Thtereave &Ysibnie B RRR o MevioiCndirebl oB o8] b bl s
yield a fir ataikbledo marg thregguchnsayodhrewat REAE (SR AMY,sdyndificRAMI (BIRAM),
random zed sequence j.c bits can t ft b ed to

circular buff 0@8%3?@?@%‘5 o RIS 9 B Eﬁﬁ%ﬁ éﬁﬁﬁeﬁ%ﬁﬁﬁ enhjnce
Moreover, | BDRANM AEEDRAMN)C8ndhkhRI bRAKE BRDRAMIL &id FirtQIRIABEs R0V
can interleave parity 2 bits together. Interlacer 712 can thereafter
create a setBRBAMInddhf 2eemasigliénede thenwibisgt syptant and mwtheds parinterded to
and parity its i X . ing

manner . Nor S b L A e B g R A"
interl eaved(l] ty 1 Bemdivea793 i fRrthirtoperetivelp ecipheiooporiatedehvin? 19 drhiéor

circul ar buffer._such at,.hits fromthe . first random zed nce ar,e
et odah HheBHeDs [ 68 1 SMbIG Stlal BNERMLAECACILERCS Bl
sequence. Adtesget BIOOATE. 27 Olosdovtr, altivubinast howpy it $eSntenipdded tbOscedst4
and a transmtte 6 that transnits the signal] to, for instance, a
base stati off" I)t7§ér°aﬁc18%1§és £ dPhrPngade e :eg,&P Htighy &gﬁaﬁttéot“ﬂ’@ code
bei ng separ ah@dbr WA JfiFes. P Q6R $HR seflfor dubsthitiall) sﬁﬁlaaﬂpsieg»gagﬁﬁr&&@toe
interleaver 710, interlacer 712 and/or nodul ator 714 can be part of
processor 796Figr 2.anfiehh&rppT sphstaitisiknsisllangtmappedi R of Fignd e Mteniayer 780

s an 11T ustiatdadd sl oMs8Atulfeh LRGhd bREGS) REELS B fi8id a first

randomized sequence of systematic bits. This first randomized sequence of systematic

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



[0063] I nterl eaver 818 can be operatively coupled to an interlacer 820
t hat conbi nes the random zed sequence of parity 1 bits and the
random zed sequence of parity 2 bits to yield an interl aced,

random zed sequence of parity 1 and 2 bdlts. For instance, interlacer
820 can alternate between parity 1 bits and parity 2 bits in an

out putted sequence of parity 1 and 2 bits yielded therefrom

Moreover, al}t houedovegtintedehveh OV can intdrivavOpiraiml Bitsedgéthet addasa interleave
station 802 can_include a turbo code encoder substantially simlar to
turbo codeP®#Eoddrtsotngether. Fj lteracery 7hi tcap ythereaiera prepisr a sigbida pandamized
simlar to,bj g : j

subst ant | aPyEorRFuaFR3EHeE A3 1 hdlpatry ZOf BorfedPRRGgy cach pther
i nt er | acer iB20al{eamading m:anam Pdereofagthis feund jandamized cvqudacdaf iateklacddeand
transmtted to a podul ator, 822. For exanple, the data to be

ransm t { EERTBLDBIY MrhpEEY 2P Ut b Tcrparalyd e fher ciropr baflen grch

this exanphgy bit?ﬁnfr%@%lt%ﬁﬁdo?ﬁ%@&%ﬁeﬁe Y BhRIRbE nl: tf§11&>@é&1| Wbias from

wr apped around the circular buffer first, and then the I nterldced,
random zedtlsegeend erapdompiaed tspqienand Actiss stegamalo & 00 sigblp Eattheer capmprisbe a

circular buffer. Thus, dependi. resource availabilit a
o ¢ on or Hlalr Peleind SRERMAR: 1PE Dot SHRBRTT 1B Qe oot Mt bpse
al | of thegsgyst ettt bdss taifindll aRSNAItheshh HE8Re@ ab VeldO8kpaFat@ ionPihe
the parity 1 and 2 bits can be transm tted. Mdul ator 822 can

mul ti pl ex prsesspamof df it tarkerrepedntedythal intereswen (7éP, 8nerlachy Gughand/or
ant enna 808 t.0,.ac s termnal(s). 80 Al t hough depi cted as _ bein
Ceparate f PERNERS 759 b BE Bt Baatetonroa e iR PERL Gl R EO09,

interl eave[00®2, i nt @id.a®es B20lusiatiodr oMadsysednor8082@ac duvilxetep ickfobrhing
processor 814 or a _nunber of processors, egnot shown). [0064]Fig. 9
shows an eguspirebuifer dpiessrateoRghing dR R oI dgss (COmMIUDICcatiph Enijrpran@ss System

conmmuni cat i : I n a i on .
Cormnar oS0 SBLER 0P SR S £0SRS! E", ' R (R8BS
t hat syst emc8BOs signal(s) dtont eneror motdhamennernnasie 894 aliroogh amilirality mdreceive

t han one access term nal, wherein ditional base stations and/or .
access. ter ANARNS S0dniba SABSRMRT P24 HW HARSRILY tOgfe QN OB MKE agGeghicrminals

exanpl e baggs ﬁ‘fr@lﬁéhoﬂtrgrgs%i@ﬁﬁcrﬁﬁ%%g.s hRE@éiVérrSQb Cg§gecg§/%Qﬁfoﬁﬁ£’t(ij(i?lei{r&WTedeWe

addition, it is to0 be appreciated that base station 910 and/or access

termi nal 950tenzay Hifpirolyist dperatiyslyerssodifed svithl a Aempd@atoardd 2 16t denci/duiates

net hods (Figs. 4-6) descrihed rein to facilitate wrel ess

Commun; cat FARVER TR pOBHE] ArnBolh 3% ol 6 b8 oSO Rae 514 tat

for a nunbegg sphildlad eheSPrb&AERT deScrife\dbRwith 988220 HAFR. $OMCHNiYA 25 Ediphed

transmt (TX) data processor 914. According to an exa%()llg, each data
at

st r eam canthememans #l ¢ thetistotze data tp be parvmitied tomraperived qess terminal(s)
processor {Jr S d.nterleaves,the traffic. data stream
based on a patt B 35S walR AL SRLERL By b Sed, e it BBhhf
provi de codgstedad perfdrdo®Ihbhereaseciciatad faictieac fet datia hedeine aPf EagorE 4
mul ti pl exed with pilot data . )
is further coupled to an interleaver 818 that generates a randomized sequence of
systematic bits, generates a randomized sequence of parity 1 bits, and generates a
randomized sequence of parity 2 bits. For instance, the systematic bits, the parity 1 bits,
and the parity 2 bits can be included in at least one encoded block outputted by a turbo
code encoder.
[0063] Interleaver 818 can be operatively coupled to an interlacer 820 that
combines the randomized sequence of parity 1 bits and the randomized sequence of
parity 2 bits to yield an interlaced, randomized sequence of parity 1 and 2 bits. For

instance, interlacer 820 can alternate between parity 1 bits and parity 2 bits in an

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



usi ng orthogonal frequency division nultiplexing (OFDM techniques.
Additionally or alternatively, the pilot synbols can be frequency
division multiplexed (FDM, time division nultiplexed (TDM, or code
di vision multiplexed (COM. The pil ot ddtais 23 typically a known
data pattern that is processed in a known manner and can be used at
access termnal 950 to estimate channel response. The mnul ti pl exed

pilot and gegded idas @oﬁt@ﬁlpﬁ&ﬁih tidathases slagam sWancdieinhde | 2t@do (@dg. encoder
synbol napped% based on particul ar nodul ati on schenme (e.g., binar
)

phase- shi f subggptislly (SBmQQ to durker eqdsr émmdars&@éhpf tFigeyi rig btQPBR) separator
M ph hj t
(P ooy b Gp il Pt Aaa R L AL S

synbol s. Tklmlziatcanfappﬁ 21Qodfi IFig, 2. angtertedlet 818 and fimterleec 820/ gdral/@ta eapper
can be detfrnlned y instruc |ons perfornmed or prOV|ded by processor

930. [ 0067{"PhahqyrlFaR P! fosbg ganspriidedytar & modplainrS2ea i gp gxample, the
provi ded tgyg ¢J %e“&&@nﬁ'ﬁéﬁcéﬁlsﬂé bgg%ra@%ﬁcﬁ?oﬁﬁpa fouctine Bufférocﬁﬁﬁon&lﬂg this

nodul ati on synbols (e.g., for MO processor
provi des Nixamydel tiei Gndeyirho seqmemeamf $yoteNBticr ains nart ber wrapPpedl Ryoudd2te

t hrough 922t r S odj, ment X M.MO processor 920. a pIi .
boant or i nipubir et F e BBt ool A28 SFURME g A 2 bits
antenna fr on W ERDpED oSN BRI cilcalaP8fFer. 1TIRRSABABHs ufn&pﬁ*;&nﬁ@@ Qvaﬂablhty,
transmtter 922 receives and processes a respectlve synbol streamto

provi de ongpertioner ell @iﬁﬁiedgstgmghabgs caarie ttapsmiitad. dondiet ifablsof(the gystematic

moul at od B ws STt R OERTbr G ARGy T A P Sul b fea.

Further, Wdaamtdraazadcaﬁl rﬁﬂl@bl:‘exfth@ Mabicafos MiahékSol Bean trisaligé: @ZtZﬂhrcafgﬁ
transnitted from NT antennas 924a through 924t , respectively

[0069] At adwiesns §Q& ioi apapssgsoningly &0dand queB dlepistrd) ast keing s@ﬂéﬁt% framethe
received béro'é@s@ln%ggn?ts 1sg§c?aoet %5@8&?&68 Scﬁ{lt ﬁﬂ& etabgr 13 ein\f&fgc?}R%%g) and/or

from each antenna pr ovi 0 a resp ec Ive recelve
954a t hr ouglvdfads 32Faahbe pmeoﬂ/;&bcﬁﬁﬁr 8ddnd Iattmm’er §fprycessdrs (e Blsown).
anplifies, and downcgonverts) a respective signal, digitizes the

condi t i onel08fhnal  t Bigor¥ o@liica%s an Fyemple wirglepy comapunyation sydem fR0.  The
sanpl es t OyRERM A8mAnrRLakisS PYBLEN900 TRpRiY 88 tR¥IRRLORISRATRG one access

terminal 950 for sake of brevity. However, it is to be appreciated that system 900 can

include more than one base station and/or more than one access terminal, wherein
additional base stations and/or access terminals can be substantially similar or different
from example base station 910 and access terminal 950 described below. In addition, it
is to be appreciated that base station 910 and/or access terminal 950 can employ the
systems (Figs. 1-2, 7-8, and 10) and/or methods (Figs. 4-6) described herein to facilitate
wireless communication there between.

[0065] At base station 910, traffic data for a number of data streams is provided
from a data source 912 to a transmit (TX) data processor 914. According to an
example, each data stream can be transmitted over a respective antenna. TX data
processor 914 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

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



[ 0070] An RX data processor 960 can receive and process the N

recei ved synbol streans from NR receivers 954 based on a particul ar
recei ver R{@sfssi994 technique to provide NT "detected" p&yiRabsosssoo
streans. RX data processor 960 can denodul ate, deinterleave, and
decode each detected synbol streamto r&cover the traffic data for
the data stream The processing by RX data processor 960 is
conplenentary to that performed by TX M MO processor 920 and TX data
processor 9jpically Baaews dath ipatlerd Ukt is préedsfA 4l hAnpiaGRS86Tand £an 6&Bsed at
periodically deternine which avail able technology to utilize as

di scussed ab§®. tepyRdlfey fo sHpRLaameoteePesnh i Hilbalesedpitos ot cded flafr
message COMpYl abdaid Rk ion IKadRNIRAL (A1, BfboR Bl UALULOP QI febtRibar

[0072] The reverse |ink nmessage can conpris€ various types _
i nf or mat i onmedyatieh agiemelegonbinary cpheposhifti iekingndPEK)1t Headratetei phesk-shaft a

stream The e i SS. C . t oy
processor 95&1\/%@%%@3%8@232%%% Q\ﬁﬁ?’(@ ﬁgj{%i&?rod?%g%ﬁl&#g@? n(q)?duéf g’? 8
str Sa{r;; fr gdg@fM)&rspﬁmdgggilanﬁmtmaﬁﬁg lgzowa?dermgdlilatonrsy%?ls.d Tge déll(fa
condi ti one ransmntter r.o r, a rans e ac
to base stafforfogig, anq @6%@11‘“% fop gag dita sirem §4th be AR TR, b fisgroctions

si gnal s fr opdames sr hevidbdB) pRadks@rgor ecei ved by antennas 924,
conditioned by receivers 922, denodul ated by a denodul at or 940, and

processed bPA7RX datHheppededion sygelsifpr Bt datictirorhe crbe pawidedrig @ TX
message trangid g)?&egk\ﬂr 366 e fich Laf ifher %ch_sf et REAulatROSRIRA (e%,ofo_r

can process the extracted nessage to determ ne which precoding trix
to use for OFDMINi T MM prdsessaf $¥ntheypieidghVs mofiglotian Pmbokstswms t93h

and 970 can_.dir . ordi e n ;

operation afrg%séngéérg g@%?%%gg%gﬁéﬁ %%zg‘efsnsva?@{rlsrﬁ nﬁ%l%lrg%g%’ T?éelg%ﬂél((‘?t ERVS §/°.r

Respecti ve pRoagsisobsnFatniandeRif te e dymbals 96 dicataenbtneahi amdetonhiyafi@Ra

and 972 that. staor. roqr .codes and.data Processors 930 and 970 can
oRGRHGR e sEmElis bues frnsmited

al so perfor guency and i npul se response

estimates foposkpe uplkdek tRRshisterid RksivésemB §rddeyel u-resghé&%é mbél s@Bam
aspect, logical channels are classified into Control annel s and

Traffic Chathioyide|q9gie aporeghrlpeieetamid] Brad ropdepriue s BrRidledaiters,
Control - Chagiely &l ¢ h'aﬁzho Ssidha lth & of %d@fa%ﬁdggﬁél_' 88raBYSFR™M

control information. Further, 1Toglca ntrol Channels i ncl ude a

Pagi ng Cont rehsn@stameder (RGEYO oiminsh Ferther, BYr redrhutates] sigrindst from dransreitters

Capr oe o R et YRR o8 150 SRR R ST P8ty

Poi nt - t 0- nul[@d6ppi nt Dht aoess meinab 88D, tiartransraitisddodulngd Mghbls aedea@ived by
i or et | on RGeS G52 Romiehl S e esaeret 12 b 0B SU0: MBS
Radi 0 Resoupfsfide@ntor Olrespbtee r@@HNbequll\l}é O U2 SthEU@R D84, | SEa0R | Yccikee Dy

UEs that receive MBMS (e.g., old MCCH+tMSCH). Additionally, the. .
Logi cal ContPiiitiaydagellideBapmplifissudi dovmeamvertsed repertive Szt afigiizes the

(DCCH) , whi ey, difordq BRI ol RoR@L Mmiids; Fhd ﬁﬁ—&liepgfak CRAND A mBIBAL provide :
transmts ded: cat ec;lb'cont(0 Imﬁnéf orrmation and can be used HB'%/ UEsprﬁ\élv?ﬁg
a RRC connec¢tirgsponding Geccasgéstmba becaiogi cal Traf fi ¢ Channel s can

conprise a Iaﬁfjh at ed Kﬁﬁ'c&f&%ﬁ)@&%l S60TERD rectRRE Cal;lldi;?'rc)(%ss the Ng received

Poi nt -t 0- poi'n i -directiona annel
symbol streams from N receivers 954 based on a particular receiver processing

technique to provide Ny “detected” symbol streams. RX data processor 960 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data processor 960 is complementary to
that performed by TX MIMO processor 920 and TX data processor 914 at base station
910.



25 dedicated to one UE for the transfer of user information. Al so,
the Logical Traffic Channels can include a Multicast Traffic Channel
(MICH) f orw@esoBtirdoss Nul tipoint DL channel for transm t bip@sid@bdssds
data. [0076]In an aspect, Transport Channels arc classified into DL
and UL. DL Transport Channels conprise & Broadcast Channel (BCH), a
Downl i nk Shared Data Channel (DL-SDCH) and a Pagi ng Channel (PCH).
The PCH can support UE power saving (e.g., Di scontinuous Reception

(DRX) cycl e[gogm) be i ndipgadegdr byo Eﬁﬁp@@ﬁ%@lﬁ%dét&rﬁﬂ@wﬂﬁh availabldiéciRiong

br oadcast ed over an entire cell and_being nmapped to Physical |ayer
(PHY) resouftatlizensy @%quiedtwé'@d E‘B?hebtﬁﬁ‘éqeb@ér?tmdqdﬁtff’ﬁ’l“%ii‘t@ A Frape gk
The UL Tran GRIR Channel

(RACH), a Rggg%g% Chann %Sdlﬁgtﬁx ,bgéﬁgg?ﬁgp%%%ég%%g?g Channel

(UL- SDCH) abt@72] pl ur alhe ycvglfsc Fbmk wirsrgteta, cqrmﬂm]vamhes BiAys of arfnehation
can incl ude hann xa .
BRY channel S&ngﬁﬁ g fhe %@&R@HSA %@’lﬁd/{s’}@% r%é‘el %ﬁ %ﬁ)d% R CovedsDGink
Synchr oni zamesaagé:bzanlme;broé@ﬁa)by LCORdate Iﬁ;omsma I938}fmlﬂdehisc6 CCaMys trfiakied

DL Control annel |cas Cbntro Channel a
O Aosi gnimert KCHAPRSr (SRIABERTS BERrolits Hub furto exaniain B RoRely Hoppes,
Physi cal Sheasmuﬁ?@aa GRaMIRLrs Qﬂ-a't 541 dndROWEHitE®BAdk Qb baBanAsH 910.
( UPCCH) ; g Indlcator Channel QP ;. and/ or Load I ndi cator
Channel (LI 8%7 1 By wadt bisc pigriom@}0,ithq medwlged signals Femuaccepiermigh ) are
can incl ude

recBR¥E b% %’cexﬁﬁg @9 Accéfr?]cgﬁf'r%g@ngﬁjers( daaan nﬁ%e o (dué(mé%i‘eé bl ator

| ndi cat or Channel ment Ch A Ant enna
Subset | ndi 844, (ﬁnd@am@ld l(YASIPQH)iafaShaqewr Ré g ve Sktreh dmn edvels SRERDr)ssagolL

Physi cal n band_ Pi

cannel ( BRECE TRy SR Fumbg o8 Ribies o8 o o0 BREPRRe S Etpstes
descri bed hereesage &adetamlmmhlelmfﬁceding matrés @wae dor deadiitdigethe bedmidaniag
m ddl ewar e, m cr ocode, or any conbination thereof. For a hardware

i npl ement at "Gt he processing units can be inplenented within one or
nore appl i 070076311 5peCPfﬁ)l:é‘ssdzrﬁlt%graﬁEle}ZVOCdathHteEﬁ(e(ﬁsb&:ﬁﬂol c%bgjlﬁa@é Apal
processors (DSPs gital signal processing devi ces (D

progr armabl éfcndg"»w@hawt bass staopd) O ang @cepsp F%@ﬂl&hﬂﬁbw@pg@w@lyar Regpsctive
(FPGAs), ?Fo%és’%&){si)?,o GRY b*i(?!:a!n gsassda a‘EJd%ﬁE}P&E:&QH BHSind 7 E E}%P&&%%gé%ﬁﬁ
other electronic units desig erformthe functions descri
herein, or &odssrdndndatd. or?rmdqmozso%q @ﬁﬁ? 9TWeemn atshepesiobo diompntetors ® derive

Icggleeg?nf;gg gle ueng 5 1mp’u}]s Estlm%ttdsqlgr e {151118(rang]d%{vgf;1%<d ?éspgcnti%glr am
[0075] In an aspect 10g1cal channels are classified into Control Channels and

Traffic Channels. Logical Control Channels can include a Broadcast Conirol Channel
(BCCH), which is a DL channel for broadcasting system control information. Further,
Logical Control Channels can include a Paging Control Channel (PCCH), which is a DL
channel that transfers paging information. Morcover, the Logical Control Channels can
comprise a Multicast Control Channel (MCCH), which is a Point-to-multipoint DL
channel used for transmitting Multimedia Broadcast and Multicast Service (MBMS)
scheduling and control information for one or several MTCHs. Generally, after
establishing a Radio Resource Control (RRC) connection, this channel is only used by
UEs that receive MBMS (e.g., old MCCH+MSCH). Additionally, the Logical Control
Channels can include a Dedicated Control Channel (DCCH), which is a Point-to-point
bi-directional channel that transmits dedicated control information and can be used by
UESs having a RRC connection. In an aspect, the Logical Traffic Channels can comprise

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



26 machi ne-readabl e nmedi um such as a storage conmponent. A code
segnent can represent a procedure, a function, a subprogram a
program gydé Sgebhivgss @ Subroutine, a nodule, a softwarepppghkagfssso
cl ass, or any conbination of instructions, data structures, or
program statenments. A code segnent can I%e coupl ed to anot her code
segnent or a hardware circuit by passing and/or receiving
information, data, argunents, paraneters, or nenory contents.

| nf or mat i ondedi¢@idn®@née, UBFoR MR @irfer Btuder i@FEmatd) Be&opa&SEshical Traffic
forwarded, or transm.tted using S%%&s‘wtabl e nmeans includi ng nenor
. &1

sharing, meSEugelssaadnchyle & Ml f & hapnel (TR famBoisteipptippi DL
[ 0080] For acl?a%&l‘@@{t?anisﬁmiﬁé@iﬂﬁéh%ﬁm the techni ques described herein
e

can be inplenented wth nodul es .g., procedures, functions, and so
on) that pet®gdm t he Humctsporis Trhasrorti Ceanbleraed plassifhes il Dhagnd dbdelgl
can be stored |n Dry;. units. an X t ed e (.S . I

it can be RS EREYs AT FimCARaH oY (FCR0r IR el Bl
processor, (Chamdal (NL-SBEE])idnd Galfeghe ClommeinPCal)i ikt POEb oy egpdro Ubhgower

processor via.varioys. neans as is _Kkn in the t. .[]00 /th
reference t & Hi&\e8ed)SFAfIHqUs _ea@tlpg?fﬁﬁ@%mrb_ 1@%&&33 Sl thgvork o
enpl oyi ng r gicquEat £ hy Béing Broad ke bRe Sn CHITLAN SRl bl 1BaPHel @NPIRALcal RS
exanpl e, system 1000 can reside at least partially within a base

station. Act8T¥) resouressahascam be ppadyar pthey @ﬁrrolé%fﬁ%%ham@@ dhn UleEpeppoit
east partighly, W Loy @oﬁgrsi%%:%a%d%&r @c%& cﬂah?élsmﬁggl @ﬁ%ggisg féh% ?eéh

that system 1000 is repr nt as 1 ncluding fun

can be func(ROQEH).b Wik Shhiet DasyClesed (ULLSRCH onsl & plpkkyed PEY dynizls.
processor, re, Qr lgﬁgbin tion thereof (€. G, fir [ st em
1000 i ncl udes 7zy\?ogi cf’ihre gr oucgﬁlﬁlgeksl%inco?&e 5‘%t°rfg%[éfha@3(wgﬁcgms%ﬁ}é%&
can act in €ongxungilé,ahe DHOPHYN8lzanee cah GgheRt Cammod Pigpt 1OAn« a)CPICH);

include an electrical c one or.interl eavi syst enat | its

col l ected fPEMER™12HER Qe%é&%@k @&{fﬁﬂmﬁ’%ﬁgﬁf@n%%? DL
1004. Furt hebntrdlOWiHate]l I(SHEECAY MGRcSRTHRBP CRAnSN (RICHY. | SRdred UL
conponent for interleaving parity 1 bits collected fromthe at |east

one encodedAssigerent (demnqiBEsLED; Ackevdedecarniubhagel (X eHy Phdihysieal
oot . ! . .
an el ect | o8l EPTANEYinleoTDl HPUERUNB:08E Chodl ChiioC Al QHE L™

the at |east one enc ock 100 Logi c rouping 1
i ncl ude an &detaridmhnagd RISdHe atd/droload Thdicstac Chapntih@.1CH). e By eeayedd further
parity 1 bit d the iLnt ed parity 2.bits 1010Q. For .examhe
Phe | nt er el DRy, 26 L BT RYSRR b Y Bup o Pald RindePL RERT R fiome
buf fer firs{PRACH); ehinntleQhate dndiatdrt hahnd @ ECH) &clapniddgemera afiadnel
around the ¢i r buffer_thereafter. Foll ow hi,s e | e, fhe
bits wr appe_ﬁfkéﬁgléﬁa_%nai?%@a %‘t?_afpf drhagag @ﬂeﬂgﬁénéﬁ%ﬁ dtfayssy Gasnel
channel , whigreEQERAR U, PHyhéd Shikell DaRCCHARE (UL-PEBCEN. SdlodBrorbiel PEAN
be 27 excluded frombeing transmtted. Additionally, system 1000 can
i ncl ude a neheiel BPI8H).hat retains instructions for executing
functions a tated it h Js Mofolyns) : 44esdRG. 0 d
1010. Wi l e?@ﬂgb\n as %/Iellg n%%lgitﬁltgﬁr?%?hto ne%?{}g%g%gg (i’letb |s§t o&%e%m%@
under st ood trplemented om Mredevanf, elfecrs, i bahwaeonpuoiddkivere]l 08iocd@GH60r any
1008, and 1Q10 can e i st .within ey, 1(1)12. 008%1 What has been
described abSVRITIE HEES  extitip BEUSFCONPIBNIPE, the Processing unlts” can be
implemented within one or more application specific integrated circuits (ASICs), digital

signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

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

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



enbodi ments. It is, of course, not possible to describe every
concei vabl e conbi nati on of conponents or nethodol ogi es for purposes

of descri Ry@sookioeal Or enentioned enbodi ments, but one gfrR&shd)@kino
skill in the art may recognize that many further conbinations and

permut ati ons of various enbodi nents ar&épossi bl e. Accordingly, the
descri bed enbodi nents are intended to enbrace all such alterations,
nodi fi cations and variations that fall within the spirit and scope of

the appendeghaeiifd-foadabiinbdiR[TRICE as & Soldae cexb@Rht. LA13dclsBEER AR represent
"includes" is used in_either the detailed description or the clains,

such term i 8 PFE BetiUREH e 2 SHATRE R e? PSR EIBHNSs R hraptineg 2 pasulcep m

COI'TpI’I S1 ng S I l a
L anbi 1 onal” e T e e 8 R R o

ARE AS FOLL@Mgram gtatemeptgt h@cmimannmt can batcewpledatoeanditor lepdg sigmeat or a
i reless CORMLERLEARERILELAIRRL Nk G AL LML 8Y SLETRILE

bits, parit om an enco I'nct
gr oups; or mientoeyr bﬁawntmg lnﬂoenaatmt ermaticatsppdrsmetbRe d@gayr bty cah lhh b&ssed,

and the par its mnth the res tive, d|s i nct

e acy g Feteos FrBBe Bk 1y S el AR HaE rer LRy e et y
2 bits; assinBSEkdnl fagsitd) BetwdtiEraBaVeRdnsyst ematic bits into a

circul ar bu?fer foll onwed by the interl aced and interl eaved parity

and parity D08Pks; arfipr 2 softwaspbndermeniatiop. g tedmiqygs dessribad Iserq:wém ﬂoed
into the ci {rﬁéﬂerﬁéntgﬁjtvfltﬁrmocﬁﬂérﬁ{e'cngprééedﬁn% ehaci Ry ARCH b pdeffm the

circular buffer, for transm ss
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.

[0081] With reference to Fig. 10, illustrated is a system 1000 that enables
employing rate matching in a wireless communication environment. For example,
system 1000 can reside at least partially within a base station. According to another
illustration, system 1000 can reside at least partially within an access terminal. It is to
be appreciated that system 1000 is represented as including functional blocks, which can
be functional blocks that represent functions implemented by a processor, software, or
combination thereof (e.g., firmware). System 1000 includes a logical grouping 1002 of
electrical components that can act in conjunction. For instance, logical grouping 1002
can include an electrical component for interleaving systematic bits collected from at
least one encoded block outputted by an encoder 1004. Further, logical grouping 1002
can comprise an electrical component for interleaving parity 1 bits collected from the at
least one encoded block 1006. Moreover, logical grouping 1002 can include an
clectrical component for interleaving parity 2 bits collected from the at least one
encoded block 1008. Logical grouping 1002 can also include an electrical component
for interlacing the interleaved parity 1 bits and the interleaved parity 2 bits 1010. For
example, the interleaved systematic bits can be wrapped around a circular buffer first
and the interlaced parity 1 and 2 bits can be wrapped around the circular buffer
thereafter. Following this example, the bits wrapped around the circular buffer can be

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



2. The nethod as clainmed in claim1, further including applying a
turbo code to at | east one code block to generate at |east one
encoded blagkoosfifgssat | east one encoded bl ock i ncl udespERgsHysisRsmti C
bits, the parity | bits, and the parity 2 bits | obe separated. 3.
The method as claimed in claim2, furtir including: collecting all
systematic bits fromthe at Ieast one encoded block into a first
group; collecting all parity 1 bits fromthe at |east one encoded

bl ock into excheleofthngbeig,traafdited! | aplitionglal dysth@ar idny ¢dnlhéledd & eBridie
at | east one encoded block into a_third group. 4. The nethod as
claimed in dM Se ttems Astrectiony fr SHSEH N Mniorisn PEpraSY, Wih Slecirical

includes: i mﬁﬁdn@ﬁtmm t1vge Smg exrt iR obivwaild %%Jnh&rbeﬁ@t éﬁé’rﬁ'ﬁ% Zferty

ordering of t esystenatlc bits interleaving the bits
t oget her t ol9RnHdiohs uadcreperbibatrpest moneofriedttapl q:mmotnsnts é@ﬂ:ﬂ, 1006, 1008,

i nterl eavi ngmtbﬂﬂoggﬁ %ﬁé@.ﬁthﬁ’d&% %gl%t]}jer to random ze an ordering of
i It as

the parity clainmed in any one of clains Ito
4, wherein {0982] nt er | \Hbatniast beeni ddseviedavtede paclides ¢xabiples off dire bhenore

interl d .ty 2 bits | ud h terl
b1 15 w L REOTURERT oS /b rsRFEy B PBREL o edrr oAy B RGO

where each bf tcomPor@ngedt engRodofogidiefdrnp@pdRsest aneribing eht emyesheRRnkd Y
1 and parity 2 bits alternates between being a parity . 1 bit and a

parity 2 bi tmbodmentheburenictf gdingvativibdn ithe Arymanescenizs drhmany derther
wher ei n t hecd iRkt oAs hﬁkgltoérﬂlﬁtahﬁﬁseéﬂ BRYEMe R dirhdhtd arP! :gbs%lafe_t Rag}%a%ihme

interleaved parity 2 s includes conbining the interl eave

bits with t#escibadesnibodireentyrre intgnded e embrase all mnhcﬂtltremnomt rr@dlﬁcatlom and
pre-defined e e Qf

to 6, wherei ﬂ?att h%r ‘:ﬂ?\ts%lﬁﬂ 1%131 fhggf)%@‘dég@?cﬁger %I P %ﬁ{]nldg&]}/la%e I*l%n éfg&%d
systematic ’duet atemnttkmt tthe tertor ‘Cltld:ladesbl]ff fusad pnr i:1drer ttlee detsibadt diaﬁg‘lpilohl drsthe

one of thellnterla eq andlnttelev gal 1and ar|1 ttshsmto
t he circul af*®0by 158F" *Hp 18 8‘“’% ﬂu"’bé}ﬁ ‘HIViEFatPu ¢ te
i ncluding: “comprising” as “comprising” is mterpreted when employed as a transztlonai word in a

claim.



a menory that retains instructions related to identifying systematic
bits, parity 1 bits, and parity 2 bits fromat |east one encoded

bl ock outputted by an encoder, interleaving the systematic bits
together to generate a random zed sequence of systematic bits,
interleaving the parity 1 bits together to 8enerate a random zed
sequence of pari t VHE GAINS DER R B ENFAON AR E AS EOMiQWSt oget her to

generate a random zed sequence of parity 2 bits, interlacing the

random zed sequence. of parity 1 hits and the random zed sequengce of
oty 5o ¢ o et e inf aprc iR« BU s ORGPy P P {5
i nserting t hesepaatidpsysiznagic Biegpasiyd it indpyrity 2 bistfion: abbicsdet Nt disancCdrowptyl ar
buffer follo 1¥ind v : f b4 and 2 bits,
and sequent i \(gﬁéry S%E{tgc%y%tnga%% h‘gggﬁaggfi%ﬁggtﬁe‘ plmﬁ??)b%sﬁve“%l([f?hrqéﬁ?eérm’

buf fer, &B%rtggsiat a sel ected |ocation of the circular buffer, for

transm ssi on; in@Ming the interlGaviti RGOS SR withGIRURLRE el ParifyDilrENOr Y,
configured to eXECﬁ‘te the jnstryctions re

| u&qagnﬁg in the nenory. 9.
The wirel ess BSHHRNE RIETFRSHSYSERET b (P asaoular bytfrpfpliowsd by the Wedacedgsdr e n
t he nmenoinedbayed ety 1raed @i bitnatdr ucti ons related to interlacing the
random zed se Lty It m ) ence of
pari ty 2. bi {5 AEhERy Slop R bl sherbitelo RhRA IR AREUSRAUERE o e
sequence cigaptafes for yangmigsion. bits. 10. The wirel ess conmuni cati ons
apparatus as clainmed in claim8 or 9, wherein the nenory further

retains instryctions rel ated to selecting at |east a portion of the
interlacéd seﬁlﬁgﬁ@%;%fla‘&iﬁ l“tcﬁf‘“il’Merénch'ﬁ’g§ap£{‘ytnéf‘“‘é‘@lc 19 3 {fask pre cpyfet s
of the r dkdongmerdte stdgsiencmcadéd Woeh ttigrmneascond piicsded blddk. incllde v spsBInRSShits,

conmuni cg]teitpm)s] HRRAE AL bSinPSitCloaL BBdadd? ¢l aim 8,9 or 10 wherein the
menory further retains i1nstructions related to selecting all bits of

the random zed sequence of systenmatic bits prior to selecting a first
bit of the intieilemsed cBiRGuRRREen DiurPaiichiindg and 2 bits. 12. The

W rel ess commupi ¢cat i,on ratu | ai med | n e of clains 8
Lo 11, whor of I i SyilemaRit fom e el o hroied HbGK B0 1St BR¥Ra ¢ ed 1 o
appl yi ng a t wolistinged @aritp! kits fibw dwtat loavenc odelebblodkhnt¢ osegahgoat endt he at

| east one enc@@eehhifsky 2 hillGoftlihelBBstond j.ncludes the
systematic bits, tgﬁegpa’ht‘y T pits, é’ﬁ‘da]t%%%@%géri?'?@?‘l’é%ﬁd@to be

separated. 13. A wireless comuni cations apparatus that enables
enpl oyi ng r atehe MBthedHs AirieNinanyné ef iiss 106 BIRhBdcia MeiifdlcamyidcRadEeNt |

i ncl udi ng: . [ rl.eavi ng systemntic . hits collected
romat Teast Sl ANkl Bl et Y RRtoRp b SRRl B bR S oy
i nterl eavi ng ipateRYiye the irityd bisoipgether te tindomingrn ¢rderiag ofitesapaiity dbies; adcoded
bl ock; neans ihereaiin t84 JaRBibAGRMES tb )énd%n@ie%§or@é?ﬂn% Sakgd 5 g0 t he at
| east one encoded bl ock; nmeans for interlacing the interleaved parity
1 bits and the interleaved parity 2 bits;

5. The method as claimed in any one of claims 1 to 4, wherein the interlacing the interleaved parity

L bits with the interleaved parity 2 bits includes combining the interleaved parity 1 bits with the
interleaved parity 2 bits in an alternating manner where each bit in a sequence of the interlaced and

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

6. The method as claimed in any one of claims | to 4, wherein the interlacing the interleaved parity
| bits with the interleaved parity 2 bits includes combining the interleaved parity 1 bits with the

interleaved parity 2 bits as a function of a pre-defined pattern.

7. The method as claimed in any one of claims 1 to 6, wherein the inserting includes inserting all of
the interleaved systematic bits into the circular buffer prior to inserting a first one of the interlaced and

interleaved parity | and parity 2 bits into the circular buffer.



30 means for inserting the interleaved systematic bits into a
circular buffer followed by the interlaced and interl eaved parity |
and parity 2 bits; and nmeans for sequentially selecting the
bits inserted into the circular buffegy starting at a selected

| ocation of the circular buffer, for transm ssion. 14. The wrel ess
comuni cati ons apparatus as clained in claim113, fiirther including:

means fog CO|A@ﬁélés@&nﬁ{uhmzﬁ%ﬂpﬁmﬁd ﬁclﬁlﬂ:ﬁgs fromthe at |east one
encoded bl ock; nmeans fo ectin parity 1 bits fromthe at

| east one e ncadEFéH%Pa(‘)ff’F?‘“s gfﬁa’c‘l‘f’ééﬁégﬁ Bﬁd"&?ﬁ*%ﬁﬁ‘?‘?@“’ 5ty papiyyljbftsy ans! ppyity 3
from t hebiatfromeeBist B encedes Bldﬁdmﬁ)ht&ﬁ ky an ea&derm&lm.ﬁgahe&saeuaaﬂw Wg&ﬁ& foons
apparatus as cla

gener at i henertatﬁ 1 ran%lon]lzed 3 fluence Akl stema :c 11%1'nterlff(av:fn$ tlf'xe anhﬂcmts to%etqgr to éft'nexiate a or

€ast one €nco i npu gast
one code rabfﬂommd sequeee of prastyl hits Inétsbavma mmmtjcébltscmsthfamneaattwalalgmmtdal med

in clai Melneeldt pdity 2lbts m&faﬁhﬂhé :Qxﬁloﬂﬁéﬂ%quf:&@ oﬁﬁlllt?@%hﬂgd ihgﬁhdéql%d means
for selecting all. interleave stenat i C prior to selecting a

first o né°q'(5°|“°°tcifi83"i‘yr?t Rt foydeldpn ém?d‘y‘fcﬁ FEYPEN %@‘Yp‘d‘PF ¢ bits) insgrting the gpdognized 17
The W r ebsgtacead siatinatic ald idn s ciaplaatiudtrislonsd gt 1ﬂfﬁﬂcddﬁcq&¢’hyc mmpf andRai s

13 to 16b1ts an ﬁguemt{lpgﬁféelgl?g@c bligmsc{ra}ﬁtogxe :rcugr lag?fgr Han?nr%t ﬁ egtcd l%patlon of
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10. The wireless cormmunications apparatus as claimed in claim 8 or 9, wherein the memory further
retains instructions related to selecting at Ieast a portion of the interlaced sequence of parity 1 and 2 bits

after selecting all bits of the randomized sequence of systematic bits,

I1. The wireless communications apparatus as claimed in claim 8, 9 or 10 wherein the memory
further retains instructions related to selecting all bits of the randomized sequence of systematic bits prior

to selecting & first bit of the interlaced sequence of parity | and 2 bits,

12. The wireless communications apparatus as claimed in any one of claims 8 to {1, wherein the
memory further retains instructions related to applying a turbo code to at least one code block 1o generate
the at least one encoded block, the at least one encoded bloek includes the systematic bits, the parity 1

bits, and the parity 2 bits to be separated.

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

means for interleaving systematic bits collected from at least one encoded block ountputted by an
encoder;

means for interleaving parity 1 bits collected from the at least one encoded block;

means for interleaving parity 2 bits collected from the at least one encoded block;

means for interlacing the interleaved parity 1 bits and the interleaved parity 2 bits;
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14. The wireless communications apparatus as claimed in claim 13, further including:
means for collecting all systematic bits from the at least one encoded block;
means for collecting all parity 1 bits from the at least one encoded block; and

means for collecting all parity 2 bits from the at least one encoded block.

15. The wireless communications apparatus as claimed in claim 13 or 14, further including means for

generating the at least one encoded block from an inputted at least one code block.

16. The wireless communications apparatus as claimed in claim 13, 14 or 15 wherein the means for
selecting includes means for selecting all interleaved systematic bits prior 1o selecting a first one of the

interlaced and interleaved parity 1 and 2 bits.

17. The wireless communications apparatus as claimed in any one of claims 13 to 16, wherein the
means for interlacing includes means for interlacing the interleaved parity | bits and the interleaved parity
2 bits in an alternating manner where each bit in a sequence of the interlaced and interleaved parity 1 and

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

18. The wireless communications apparatus as claimed in any one of claims 13 to 16, wherein the
means for interlacing includes means for interlacing the interleaved parity 1 bits and the interleaved parity

2 bits as a function of a pre-defined pattern.

19. A machine-readable medium having stored thereon machine-executable instructions to perform

the method of any of claims 1 to 7

20. In 2 wireless communications system, an apparatus including:
a processor configured to:

segregate systematic bits, parity I bits, and parity 2 bits from at least one encoded block
into distinct groups;

interleave the systematic bits, the parity [ bits, and the parity 2 bits within the respective,
distinct groups;

interlace the interleaved parity 1 bits with the interleaved parity 2 bits;

insert the interleaved systematic bits into a circular buffer followed by the interlaced and

interleaved parity 1 and parity 2 bits; and
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sequentially select the bits insented into the circular buffer, starting at a selected location

of the circular buffer, for transmission.



