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[0002] The following description relates generally to wireless communications,

and more particularly to employing a channel interleaving structure that enhances time
and frequency diversity while enabling pipelined decoding in a wireless communication

system.

IL. Background

{0003} Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data can be provided vig 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 via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from basc stations to access terminals, and the reverse link (or uplink) refers to the

communication, link from access terminals to base stations. This communication link
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(TDD) systems, forward and reverse link communications can employ a common
frequency region so that the reciprocity principle allows estimation of the forward link
channel from reverse link channel.

[0007] Wireless communication systems oftentimes employ one or more base
stations that provide a coverage area. A typical base station can transmit multiple data
streams for broadcast, multicast and/or unicast services, wherein a data stream may be a
stream of data that can be of independent reception interest to an access terminal. An
access terminal within the coverage area of such base station can be employed to
receive one, more than one, or all the data streams carried by the composite stream.
Likewise, an access terminal can transmit data to the base station or another access
terminal.

[0008] Various conventional transmission structures are commonly utilized by
wireless communication apparatuses for transmitting data over a channel. For instance,
a packet can be cncoded and sent over the channel using a subset of time/frequency
resources as set forth by these various conventional transmission structures. However,
some conventional transmission structures can provide poor time diversity, which can
be particularly problematic when channel conditions rapidly change (e.g., fast fading
channel due to high speed movement of a wireless communication apparatus, ...).

Moreover, other common transmission structures can offer poor frequency diversity.
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bIock segments. Further, code block segments from a given code block can be
transmitted over a channel during disparate time slots of a subframe. Also, within a
given subframe, code block segments corresponding to differing code blocks can be
transmitted sequentially in time. Utilization of the foregoing can enable employment of
a pipelined decoder structure at a receiver while allowing for optimization of
time/frequency diversity.
[0011] According to related aspects, a method that facilitates employing a
hybrid transmission structure in a wireless communication environment is described
herein. The method can include splitting a transport block into a plurality of code
blocks. Moreover, the method can include dividing each of the plurality of code blocks
into two or more respective code block segments. Further, the method can comprise
transmitting a respective first code block segment associated with cach of the plurality
of code blocks in a first time slot of a subframe. The method can also include
transmitting a respective second code block segment associated with each of the

plurality of code blocks in a second time slot of the subframe,
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[0017] FIG. 1 is an illustration of a wireless communication system in

accordance with various aspects set forth herein.

[0018] FIG. 2 is an illustration of an example system that employs a hybrid
transmission structure in a wireless communication environment.

[0019] FIGs. 3-5 illustrate example transmission structures (e.g., multiplexing
structures, ...) that can be utilized in accordance with various aspects of the subject
disclosure.

[0020] FIG. 6 is an illustration of an example methodology that facilitates
employing a hybrid transmission structure in a wireless communication environment.
[0021] FIG. 7 is an illustration of an cxampic methodology that cnables a
decoder to employ pipelined decoding while enhancing channel uniformity for disparate
code blocks in a wireless communication environment.

[0022] FIG. 8 is an illustration of an example access terminal that transmits data
in accordance with a hybrid transmission structure in a wireless communication system.
[0023] FIG. 9 is an illustration of an example system that uses a hybrid

transmission structure for sending data in a wircless communication environment.
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[0023] FIG Is an illustration of an exanple systemthat uses a
hybrid transm ssion structure for sending data in a wireless
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[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. 1t may
be evident, however, that such ecmbodiment(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.

[0027] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execv;tion.
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 onc 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] The techniques described herein can be used for various wireless
communication systems such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), orthogonal

frequency division multiple access (OFDMA), single -carricr-frequency division
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illustrati oor an exanpl e systemthat enables utilizing a
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DETAI LED DESCRI PTI ON [ 0026] Vari ous enbodi nents are now described with
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ti me divisi eemmunications where lower PAPR greatly benefits access terminals in terms of
transmit power efficiency. Accordingly, SC-FDMA can be implemented as an uplink
multiple access scheme in 3GPP Long Term Evolution (LTE) or Evolved UTRA.,
[0030] 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 wircless
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 basc station can be utilized for communicating with access
terminal(s) and can also be referred to as an access point, Node B, Evolved Node B

(eNodeB) or some other terminology.



mul ti pl e access (TDMA), frequency division nultiple access (FDWVA),
orthogonal frequency division nultiple access (OFDMA), single

carrier-f E§Y613% 3§g1 vision WO 2009/ 003064PCT/ US2008/ 0@%%%%&3%&&2%5

mul ti pl e acorss FDVA) and ot her systens. The terns "Sys

"networ k" are often used interchangeablg. A CDVA system can i npl enent
a radi o technol ogy such as Universal Terrestrial Radio Access (UTRA),
CDMA2000, etc. UTRA includes Wdeband- COVA (W CDMA) and ot her

vari Sntz of [GDBVA. CDW%@eIQOVe&blﬁﬂ &p2890or |di§at9§s aﬁ@bcf@e@ﬁﬁrelrﬁ can be
standards. A TDVA system can i nplenent a radio techno] ogy such as
d obal Syst SAPFBET R 8 SRt BRI BH SO @BIYe CAnMERPRIAITS y uiiagn stagdard

i npl enent  a prAM it GRISE AN HEN BMIENS! YL ekl RAHCE - JPRRAR ;
Mobi | e Br oadb(%ﬁdd U%B IEE}%n tfl (l@vé@pl ). te| EEE 802 16 (ac’f%ﬁtx)agused

| EEE 802. 20 hellemawmemd f@t@comm W@mrm@cwmbleo&ormr@w@p@autfm

Vobi e Tel eGombIDLEAts AhxBl 3t ST StorpACRBhANSL LI PRl ah g

(LTE) is an upcom ng r’e
OFDVA on t héudawmiot hkntenhcb ﬁi@gﬂ%ﬁM&tmgetdeem[esO(k@]k&r@gisE ﬂ@pmchﬂk magnetlc

ol ot on' ARl ey AL SRR 98t R At i 8 TP Bl )

per f or mance saaf QR ﬁhihyrﬂefh@r},s aemCsQV(@rga;lEPmMplcw bickaked ligise, élf:)
an OFDVA system SC- EDMVA si gnal s | ower peak-to-average power
ratio (PAPR)AdS@E’Q evélf‘o‘istsgor‘?g‘f%‘?déan es%@??&lhéreé‘h?qnl TEpTeSSE Qe Qfrreore devices

SC- FDVA can ah@otis@dr nfa@fint- P&Hﬁi]@%edwfdipdt&m‘g LPSTRE TR NS R ahine-
| oner PAPR greatly benefits access termnals in terns of transmt

power effi cur@qd@‘gle ot oien ghgudeSgithoNkewarinpited; topl setenstchetingls aad various

uplink nult

Evol ved UTRRL BOS0TRRE Rrer Rl ol gy S dor g tRLMLAANY bhd b 8l
herein in ccbﬂﬂﬁé]:tl on Refketrin@gnnawe ctesBigt €, m mﬂelesaﬁ\momnmicstidrelsydtml 106ais
al so be caI } yste subscr.i ber unit sub cri ber ation bi
tati on, bRl SRRt i P urosrita e PEcioy SeRct ACB,
term nal, t 6MbARk a tiké ShesSs 1@pﬂiauwncla&lu@élnﬁﬁwi@meruﬁeg%o@@enztor ekERle,
devi ce, or user equipnment (UE). An access term nal can be a cellular

t el ephone, &NEGPENMA 8TUR| @PHATEde antepnesilf andj 100a pnoiherreran 68t cpmpimye

phone, a wi Lelges 109644 11 @R éﬁ/\&&d)um%taﬁélbﬁepcaﬁnaaaém@nam@' ddl114. Two
assi stant (FDA), a handhel’d device having w rel ess connection

capabi lity, an@nwtam@uﬁétﬁdcfer eagh anfeim@rsrpuTo beweiengnate of Saveronenses e lteo
a wireless npgem @P’Q&gl a%rgups . g?{e s?é{%}f]bfb’%‘éh g@&ﬁﬁna"ﬁ mSScEC;{ &?Eﬁ%}@eg OF%:a{ﬁ

in connection Wt ase bon’can
comuni cat i agd wi teteias cbsia, tahndfnahitls ramnd tearoabse belurafte of edmpencats

an access p0| nt e B,. Evol ved .Node B.(eNodeB),6 or sone ot her

t er mi nol ogy 2 Ebﬁgpog§6%4%ﬁ%%0§?%6r§ﬁon (e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, etc.), as will be appreciated by
one skilled in the art.
[0033] Base station 102 can communicate with one or more access terminals
such as access terminal 116 and access terminal 122; however, it is to be appreciated
that base station 102 can communicate with substantially any number of access
terminals similar to access terminals 116 and 122. Access terminals 116 and 122 can
be, for example, cellular phones, smart phones, laptops, handheld communication
devices, handheld computing devices, satellite radios, global positioning systems,
PDAs, and/or any other suitable device for communicating over wireless
commumnication system 100. As depicted, access terminal 116 is in communication with
antennas 112 and 114, where antennas 112 and 114 transmit information to access

terminal 116 over a forward link 118 and receive information from access terminal 116



071831 8 [0031] Moreover, various aspects or features described herein
can be inplenented as a method, apparatus, or article of manufacture
u5|ng stawﬂgﬂgwgﬁ@grannlng and/ or engi neeri ng technlquggwﬁﬂm%ﬁéﬁip
"article of omrenuf acture” as used herein is intended to enconpass
conput er program accessi bl e from any cofrput er - readabl e devi ce,
carrier, or nedia. For exanple, conputer-readable nedia can include
but are not limted to magnetic storage devices (e.g., hard disk

fl oppy di skovemgmtﬁse lmkr]ms Metr@v)r, aoqss cammirci IRS 1£mgommﬁm&mt with
disk (CD), digita t|Ie di sk DVD

F1 ash. menor Sretys dod S0 s, Suiaciipdray o S8 abs R DRt 30)ccess

Addi ti onal | yerminar mttsaesa ®ragal edioa aﬂ@$&feiv€@ﬂfohﬁz[tﬁyhffrdiﬁﬁ]cc6§ﬁéx@fﬁﬁd]tl22
one or nore devices and/or other nachine-readable nedia for storlng8

i nf or mat i on®VerAdeYeET ka6 himelrpsacisiivsion drelpe (AR syplemy Bewardilink d
being i m tegd ifizeW difkesSH&iamiyednd Ag tnétrugey%¥ %Ja% qu'za SRPARL£4

of storing, containing, and/or carrying instruction(s) and/or data.

[ 0032] Ref ekink bt ¢howmployR dffferent fequenayl lasd theo iimi ninplayedby wysise inkl 026,
is illustra CGOr resent

her ei n. Sys%og%xﬁ% l%c%?r'ﬁtg?lgg%agf ea%“ég{g lex r@@?) rgerg%l%cﬂg)nrv""’llrnc nﬁglg and
nmul ti pl e antesanaligh dR(pen vEbke exannbﬁfremac:}abmﬁmna fgwarddinkal24iand kavdse
antennas 104 a 106,...anot her can conprise antennas 108 and
110, and an! %%?38 gilzegar‘fﬂﬁ)m@gﬁ “%E‘fyﬂﬁl@gant ennas 112 and 114. Two
antennas ar o3k ust r atRA okQlip EFambenAddt SR 18 AP in RRIOE YIRSy, ar8BESgrRled to
f ewer antennas can be utlllzed for each group. Base station 102 can
addi ti onal | ommERige can by epRFAd e @F acREPIOLREC latiei B diorenample, wdema
of which Cagmhg s LA Be QTR %8 BrithdticdHe! foYacllss GATRAIEH 8 s@é&o @E &kas
wi th signal nsm ssi on-and reception (e.g., processors, ulators,
mul ti pl exer sQverkentydbdsatstation 16 min porpmemeatgm et Gmvass, linkscl 1)3 and s 24y the
be appreci ated by one Skl| th 3 se_stati on 102
cormunt cat o Pigf Bt of Bibe sfubll Fp2dn ik O SRR el I B RS
116 and accesise taﬁb ot falvatiARiks hoSvene 124 fot adcsssttemtigalappd aci mzed\iidjathﬂe
base station 102 can nicate.with substantiall

nccese. ter P LG o SEELE g, B et o Goadta MPEs N TAd (o ald 122
termnal s 13GteRd rddntpinBegh hRrsR¥aMRl @veesd, | MtaE BHENES in SEBKHoring
phones, |aptops, handhel d comuni cati on devi ces, handhel d conputi ng
devi ces, saf@ls|Ganeber sbiess 1o 5o BRFTRERGEL FoFATRRIresY, ot & rhese FiEjien trapisng
any ot her sujfall g, an@&nz%%}mmw&g@é&mg over wireless

comuni cati on syste epi cte access termnal 116 is in
communi cat i W38 t h anBaasagod 102, an@sat:eztnlnaswelﬁearwmr@nmstemmahm cmdbe
transmt info . S r ver orvvard i

and recei ve 't HRBTHADEon Fron SrvBulteBh har S iy b Mg it
2009/ 003064 Réstmlin2a s/ a@ﬁe&ﬁtﬁ? a0/ i8&ltide.OWRIen aexfdmgefa&e tHeltiakisnhiBtthg wireless

Mor eover, access terminal 122 is in ni.catio ant ennas_ 104
and 106, wh&YBMENCHITa8PPRAYS, fan 1@60‘% %nﬁr FepiS n'at o PﬁTl‘é‘@@' gsthe

t erm nal 12&a1@e¥rﬁft1n§uﬁfé[éé@édhrhbﬁlkatfb3% ﬁeﬁ'zﬂu{ @&‘a@ia\/@(e'g“fgéﬁ&ﬁt%' &Yaih, /180N in
access term nal over a reverse |ink a frequency division

dupl ex (FDDCEELery of ¥ Bumbosjof M@rkwwnu‘éim WOz‘ee &engiovere? ehgnnel to the
f b
requency Fé&gwﬁltéﬁflﬁl&gtzoﬂﬁgﬁcg br'd g&% £ éﬁcﬁiﬁl tﬁﬁ atiof Bl Fﬂ{/ l)éé@ﬁ%l;ééd@%&

124 can enploy a erent uen nd than at e
reverse | i nkaispért bfogk obsaiafira. phﬁallntwlwétransgmrtamksmhadpmlm&ugmdmtpd @xyield

TDD) syste rwadI| kll can_uti e
Commn’ T s o BRIkEEF fbde ikt Baid elehiGhES or kBt dEd SR nieph 38 fhaper
utilize a caivided ifitoequesCyvderid. bl¢dR0BdhEas le.gr oodz lﬂbckapﬁrann@s "Blivdécale
the area in vvhlchth deS| nated . to co i cate can bfreferre
to as a secP@Fkoer bcéfgé @‘Pg‘t carE e g g T HRISERIPNg Fo%ipdo o4

be desi gnedcér%sﬁ&{@iﬂg@n@@de@ cb@e R688%S ch@UH Ak DldcR sEenR@ed on). of the
{0036] Moreover, a hybrid transmission structure can be utilized by the

transmitting wireless communication apparatus for sending the encoded code block



[ 0035] Base station 102, access term nal 116, and/or access term nal
122 can be a transmtting wrel ess conmuni cati on apparatus and/or a
recei ving wirel ess conmuni cati on apparatus at a given tinme. Wen

sendi ng data, the transmtting wirel essltommuni cati on apparat us can
encode data for transfer. Mire particularly, the transmtting

wi rel ess communi cati on apparatus can have (e.g., generate, obtain,
retain in segmenys. Using tie lo@ridatansnissiarstroétuie) b dirsmepnnentaiftastifsocdde block
sent over a channel to tQig recei VI ng, Wi rel ess conmuni cati on

appar at us. & %S‘?Dﬁfi%’rl&ﬁl i tBne slob wihiner Pubdtameetnd; asesond segpsat of hedirt
of data (o B]ﬁm? t

yield a pl E?(gel @F?}Eg co e bcfo s QcBncﬁhﬁuf%@%]tJ« hrtg ty o ngl i€ i
bl ocks cancedeebleel segmdg a&ldrthheccodd\nodedbloditsagamnﬂ %}s‘be tramsneiced ubllng(zﬁd

Seqment s ¢ RiARCEAOHEE® P RaelinG L fiaeirieghg ppiesponding fime o
corres ponthﬁe(ﬁ.@Fod/ﬁﬁmCQdﬁvgl QﬁqlfeS sRE, Sraraad 1ordQidhhReK cSROBRILS can be
...). [0036] Mbr eover transm ssion structure can be utilized
by the tr aﬁsmmzttﬁdngequen@alésm t;mmnjlihueatou emb@pzpamhu@ ﬂmodsestmcmge thée
encoded coge bl o Sm Ssi

structure, ece]fvmrgstwgéasﬁeﬁgmg} njcat IPI? s?’ the B%IIBL ggr 3 %w’élgmfordd]ﬁ%uﬁl

first timetiglefftequbndyl mvasﬁybfoﬂarﬂpock@dr@trmﬁﬁﬂ@h s8R NImOEotsher 4 bubtame
code bl ock can be sent duri ng a second tine slot within the subfrane.

Both the fl&&tdispaacspgarats ebprshol Siwdodhbloskeardernidadiffiripeikineyisof the
can be tra £d I Y. ctl ve
schedul ed Tt matéﬁ durf%hp%ﬁ@e%%rogggﬁgﬁg coﬁ@?l%gfés Eg? olt%ésml%%r eor%/aélly W1th11t1 ﬁaCh
a given titmeslat, segnments from d| sparat e code bl ocks can be
transm tteg& sequentially in time, Thus, to_enable a pipelined decoder

structure 03¢he rec&ﬁo\‘ﬁ wning fefig 2. dBivirated it syviera Ha that snkpys) sehybrid
still all oWihif@l, GRIIT biWiRALscd ca@&bMghﬁlrarxn%ﬁ.oégst%%%naﬁﬁes
transmtte time slots of a subfrane (e.g., disparate
segnents oh tmasxmtmﬁg pireleso denbiuockBoraagpasant 20 thdi friesmiitsgddta miz 5 tlemsael
of the sub&)r QN eiout se ments of diffe gﬁ%ge bl ocks_are
transm ttelP &F9eRiing Wietass foB lctafl%al%l?%%m? tett Hﬁ?ﬁ‘?falqgow’lf?lﬁss
2, illustr @&ﬁﬂuhﬁ:aﬁor‘?‘)&ﬁﬁﬁﬂ@ugoﬂﬁt RaleRd®d QY easdiMPlyl dath rt@%@éﬂ?ﬁgoﬁlreless
structure in a wreless comunication environnent.” System 2

i ncl udes acemmusivhtion ragpwiatus| 884 ﬁommlhmtapmcmwpaﬁm Ltsanzmzztlng}amreless

transmts dat%uwca a channg %8 a re i Vi ng/ | ess d2om’rumcat| on I
appar atus 2047A RSN FPPERLs A2t F?‘Pg RN c‘iarrr?m et TR A at e Hs
202 i s depighefinicatifieasRedingo4aitbé aafi@@Gaing O 04§ eLQRSrrently, at disparate
communi cation apparatus 204, it is to be aBprem at ed t hat

transm tti HEow ol Besoe slhrnahciet Shawmppiatabe speciaied tha dapwoiding wgeless
dat d/
t ?aﬁs ?nnt t IOFEJI% ﬁfc\c{{(uﬂg ﬂa{%sﬁgozzr aﬁlgin leﬁgulgéf'esgg&%n%%%%%é% :appa_l%l_ £504 can

Hence, al t heugbstagtallyhsiwtilar.i tTtas;sﬁmuﬂs@ m&@ésecazoaﬁiﬁdmbdﬁ&in bpRREnR 202 Ndor
Wi rel ess conmmuni cati on appar atus 202 and receiving wrel ess ]
conmuni cat FEHRISH FAR BE iP5 Atatigh (68 §Eﬁ§s"cta§%’i¥1| K)2 §f Bgnd.| -ap,. an access terminal

Transm tti MY R 501 . .1 nst , :
be a base g@%}["’:a%é;ekse%n bage&f?tt‘lgtl on 2%@3%1‘{@‘52 ?’, "%%gct%éézlge'
term nal ( Mcgeqveacre&s‘&ng esnrdlesaboﬂlﬂrﬁnmhticﬁi gppatatua2@ess Hee forienample?2 bade

Fig. 1, e |ike. ce| vi ng wirel ess comunicatijon
appar at us i%ﬁmbé?ng'b SeF@PO%i@%ﬂpﬁlg L br saé‘aé?t: |t%¥ﬁ1‘?aé?‘§g ; agegeeapiggl e
102 of Fi goftig 1, acLess@éinﬁ&éI%@ofPfng nal) &8.9., access termnal 116 of
Fig. 1, access terminal 122 of Fig 1, ), etc. [ 0038] According to

an exanpl e[00395t em 260cwdingble & Emgnlﬂ’aweﬁvéﬂfmtcamﬂne(a_t@g Hase Evolution
| t t t
e e TR SN S B P e

not so limited. Further, it is to be appreciated that transmitting wireless communication

apparatus 202 can send data over an uplink channel (e.g., Physical Uplink Shared
Channel (PUSCH), ...), a downlink channel (e.g., Physical Downlink Shared Channel



071831 11 (PDSCH), ...), or the like as described herein. Pursuant to
another illustration, transmtting wreless comunication apparatus
202 and r reless conmuni cati on apparatus 204

and t hus, Q%g%%g@%% e transmtted as described herein Fﬁ%%sﬂﬁw&ﬁ?ﬁ
peer-to-peer manner. The clai ned subject; matter, however, is not
limted to the foregoing exanples. [0039] Transmitting mﬁreless
conmuni cati on apparatus 202 can include a code bl ock generator 206
that vyi el dsEpgtwy, al it ¥r ofc tiReesbi@skedl Eo8h eaohrstdndns PabiheP liREdati&iQr
i nstance, a transport bl ock (e.g., Media Access_Control (MAC)

Prot ocol Daftansofiting ( ppxgiess . commpigicatien oppngraied M2 ctife WroEkig  wircless
generat or 206nmlhtaRKChpaLARCIM obk HIGRRKALAT R0 SANCEPLE trahlifitied os
obt ai ned transport éw into nultiple code ocks. For Instance,
transport bHesskbakherde nsegm-ectrrmﬂnoen\ﬂﬁmt@lmedmtbwq maiger, hayoter, i mntk
0, code blo M 1) by code bl ock generator 206,
where M canﬁgjltedtot;[hfff ‘f% &ag'ﬁ%f/:’ql nteger. Further, a maxi num size of
each code b[sB] yi el dBdnd@n)&ttmgdarétés@@ngﬁnea@dmﬁppﬂﬂ.ﬁasmm dae i ldel :oduide s

(e.g., 6016 hits, ...); wever, the clai bject matter is not so
| rt e PubBgk s Bk 0O RERHMs P of e HotS om cish ot Spved
by code bl ogk: msifdeak @nspel R (BL., Medlﬁd hekkd Sonthe NORC) 28Rl BEK Unit
generator 206 can spllt such transport bl ock into four code bl ocks,

each havi ng(&PY). zeman ekphteBed &y By aFkotenaidisr 196 | Motrseiatcodn blogk
size of a té@rﬂz oé’ta%Cég; dxgwbcf ecPYra g8 RCK IBRRY pﬂ:{ gftdez%ck%a“e&e

12 kil obits, gene tor 206 can yre two code
bl ocks, eac inshlaw, mgrsaismrtzbloglt c8 k¢ begniengsd ihip Mscode blmkaﬁrm emdatbém;b,k 0,

however t hgg%:t g'lgckCI ai cod%qim) Cf\/l gaé%%r cl Eioglgtgﬁnotra 9? rtghcr ™ can be

aforenentrone exanp1e§ as’itis’c anspor t
bl ock si ze( sybsanddlBrangrigtepainiFarthaf a ﬁl@ﬂiﬁ’nm siek st qael céd’e&ﬂﬁc}qutéldéﬂ Bcéode

can be util in connection w.t yste [.0040] Trapsmittin
wirel ess cohﬁtﬁﬁs@tﬂﬁt éﬁﬁ% séttéb%z(e@aﬁ%w%eﬁ ?Nf%‘tﬁ’&éﬂ clesgd SEhisi
di vi der 208 iiatis 56 dotifniRAC PucadR b h@@}kﬁﬁ% ntttz%%@awnﬁe%r&t&ed@wed by

generator 206 into at | east two code block segnents ccord |ng to an

exanpl e, cofedetodiearpiondPt spbe dhkiddpiar kanee, éo%@é%g@@l@qurﬁo cppaplit
de bl ock t d
coae ocC EEQE@OC‘E K\ o &dd!elﬁ%ci( e'a&[:ha[vg%?aempel K vt %3 vgag%f

can split a co avrng a size o ts into two
bl ock segne nncshereléttstraﬂmatv rnge af s framspoft bBck pbtatned by Cddetﬂmganetrhter 206 can

foll ow ng des cod | ock ,djvi der 2 [of0) bl.ac

ot o two colt 1 BERE O R S5aq biok Bon ot 2RP B oD, SRR RSE Fash
di vi der 208hawng drsimdﬂ 6ak1umde b 9ak bk nbpreciaeed, dwaRert \ﬂm eirddaibled Glbject
segnents in accordange Wth no her exa

le. o
2009/ 003064 BEFFUSHG SIeEed 497 %”ﬂ %%‘Eef?ﬂé‘n e B\Y%r@ovét congermplated gt apy(

that encodegaflaba Hl&kbﬁzeg %dra@@np%urnﬁsﬂ Md&ﬁle'lﬂbctké 285 Fhrlshbid B0 &8h @3S
conmmuni cati on apparatus For exanple code bl ocks yielded by code

bl ock generaﬂbﬁi2@6”@QﬁKﬁ@Nﬁh%@$ﬁé@ to encoder 210, and thereafter,

code bl ock djggper Zgﬁgfi ﬁ-t%p\%"ré}&e‘i cBl%‘ﬁm‘Eﬂ:%{?&P%m Coh}eégiozco rg&-grféoc e

to each inputted cod I'nto at least two ,
segnents. Aecodablogk tlmcm @@éhémt spliksussch aededriockomdmitiol b kkodelgingngaerator
208 ted to

s Cont erp! 20607 HAFSEBLPHREloat FFEnD: AyputBE it s o aprkaicer

utilized (e208 cart stphatcodalcesicdidio two code HEMRAZEheans By twayng itidiatiess

communi cati g deaﬁg&(r t?iw%l %{%anﬁighta cll ggdéb?&!k%wmg a size of 6 kilobits into two code
block segments, each having a size of 3 kilobits. Although the following describes code
block divider 208 scparating a code block into two code block segments, it is to be
appreciated that code block divider 208 can divide a code block into more than two code

block segments in accordance with another example.



interleaver 212 and a transmitter 214. Interleaver 212 (e.g., channel
interleaver, ...) can be a Quadratic Pernutation Pol ynom al (QPP)

I nterl eavey,, r, the clainmed subject matter is no i m .
Furt her, ﬁ%%%@ﬁ@gﬁg{ 212 can use a circular buffer bas%g?ﬁg%@&h&%ﬁ
mat ching structure. Wth circul ar buffer; based rate mat chi ng, each
code block is rate matched separately, prior to transm ssion. The
rate mat ched code bl ocks can thereafter be sent over the channel by
transmitter [ghld] (€. 9. MobcQv&rESEENbMG 20 HRt 875 dGATUL b 8t 0fh RRALALS
204, ...). [0043]Transmtter 214 can send the code bl ocks to ‘
recei vi ng WIRRIEEEE SGralah FeBMHRIFFRPHRUS 20D AFersxagple, padsrlilepks yielded
transm ssi ogy LIHALU Snblicd '20? E%pﬁéhﬂpﬁ%ldttb @h&f&bf@l()?%&’fﬁ%l‘é?ﬁet, codebockn
contrast, various conventional techniques utilize a seria

transm ssi odivader 488 oarescperaty.the swpiled ouipit tcoptspridigg Bt qaple inprted code blask
a parallel transn ssion [ r e. g, aral | el | ti,pl exing.

St Fucture, MORERLG OB S odiclmenB A iording oty b B8ign, coce
bl ock transbioskseiindns @oviflédiedcdde bodkrddtér@08 @bn 8e Siphfteduseencdizear @i Ry

to an exanple with. t code bl ocks, each code, bl ogck coul d .span 0.5
b T n the. GRTIAPRHER 15 ShePRRS el Siodt AU car 0 bR 2 ago
assum ng a sgdfdnas®rt.0).have a duration of 1 ns, ...). Due to the
confinement of code blocks to respective fractions of the subfrang,
in a high DOMREr scehapimytingivissigss companspigaanragiug Gl3 ear alse cfuRR:
can be di ff%{t&gavé‘pflgﬁﬁd ubidanh& ﬁ@dﬁnt@h%@éﬁlz .é.egﬁ/a%ﬁel.imeh&v@r ...) can
parallel transm ssion structure, each code bl ock®ftransm ssion ¢a
span an ent be e (saihftiaRemustidn Phiysomish QR flectitarer; BMRewathdeaimed subject
substanti al | imlar across tiple cod | ocks. However . ..a

ocel ver camisf Binstie REREESEMH BFisRa P2 B8 S e S Thusrd paret s
paral | el tr anstirgsdtatusd. r Withuwigulas bue diasddatattehatchiegoauh addeotlodd istrbe
transm tted code bl ocks can start at. and/or afte

n en f a

subf rame wh8HCEUETBIAG . PR RS FRBMISgiopo i steEpatehggryode b OC?S can thereafter
2009/ 003064 BCHd32008E QRBAS byOrfdBRdtet 314 004HARERhg Wfcldls EdhhBication
hybrid transm ssion structure, transmtter 214 can Send each code

bl ock over epRrdtaiiel Jsuch that the code bl ock spans both slots in a
subframe (e assum : ch,.s i-ncl : - .
For instancggmg]firs?h%%séﬁ%{égg ggb%@%{q%$cgagd@gaﬁlg%ﬁegéﬂ@?évﬁgg%
by code bl octmuoiuyicagtem 2f@raten 204 tsingns nlistbrid dtrasinggioal Struewae | (algl, ehybrid

frequencies during a . portion,of a first time slot gof subframe, an

" second colt G ulBlhe y i Rabtt bl evadoparutitey HdE5a S

3I ock di vi d&ﬁns&ﬂasi(?ﬂmﬁbe;rd (@?Eﬁaltzﬁ@hﬁgﬁkiﬂgfs&hdm@yag:‘oaal lﬁrafllEeEﬁMﬁﬂﬁ‘dsi%ﬁ
uring a portion t he cond tinme slot of the subframe. Further

within a sl SR CtE o b BRI SEUIRAIEE ¥REER ) a e SBYUEHER HrYcHIEn

tine. Thus, cahs@aBRck HafmitoseisRbrtkedQo Gaichen bf AR Nakiee h dbidifdotle

sl ot; upon conpletion of transm ssion related to such segnent from

code bl ock ©xamplaihiteeiceds Wagksragh podedrlock coulgripan 0.6 manindladerlivk odien &,
q Corth. _ oty ; SEgTEE Cue
and so fort Q. Q94SLReGelN A% Wéffgd g&% &mg:a%%ﬁeg@ec gygrgagég 1@_§an%%f1

can further “include a recelver a pi péline
Recei ver 21é&scarn. dbede theoodindniont &f edgrEnkstotrespagtivietftaetorfsradithe subframe,

transmtting w,rel gss comuni cati apparatus 202, a ovi de e
bt af ned codb i1 RoRgnRRbRI gh T ReRRr BERL R 18 TR 3 08 diffen
decoder 218acass aatpiecddachblodksal Mottocadaitl 0plralse grmphBsior Wirbdedk, cach
since the coqf ments are transmtted sequentially in tinme

| ock se
wi thin each® edﬁ?(:?c&raaémgﬁ@n FacpaRpn oofe elaﬁra%gqrﬁﬂw the cadivemdtecan be

segment s UpPQibsta@681VdiRdartcFRIRLALE: &R 81delO oW QYR M ceivAE SN f1Belin® 2
another illustration, pipeline decoder 218 can initiate decoding code

bl ocks upon demediiationgpracesp ivficettee conyentinnet Rarplicl gransmiseian stuetingi gised;
first code pitﬁé}kde?rﬁﬂgﬁﬂgn g'f'ﬁlie %raﬁﬁﬁi?r@dj C&]%%?OJRL Q%Stﬁ‘? %ﬂyo’r aﬁ&lﬁ E:(?lfd of a

subframe when code block transfer is completed.
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CL) . Further as shown in these exanples, four code blocks (e.g.,
code bloc code block I (CB #1), code bl ock
and code b %ﬂmﬁgé #3)) can be sent over a channel ugﬁﬁégﬁwggékn
exanpl e transm ssion structures. The coge bl ocks can be yielded from
a transport block (e.g., a packet, ...) as described herein. For
i nstance, a transport block can be divided into these four code

bl ocks (e. gjo043] 24 klA@gutroﬂﬂlamﬁdqgrbrldbﬂaﬁﬁiﬁsgeﬂstﬁ@nﬁ@kﬂaﬁsnhiﬂ&rozrmuﬁ séd
ki | obit code bl ocks, ... is to be appreciated that Fig -5 are

provi ded fofaqh pasist blagk 9eerpﬂir phawe! sueh thee tha §@4€o§196k §945]Se1&th ﬁﬁltft &t a
i's not |imgagde (te%[e) a%ﬁﬂﬂﬁ%%fat te%sﬁlb gﬁﬁ&?de(s:ggf) Ld?sSt aNCeyr fnktah, a

contenpl at ed that stant | y any er 0 I'6cks can be sen
during a subfstands bleckhstearni of 4 W@@OWMN bscgzte Hidaokvidegii@ntag be

can be yiel gr%?%n&ft@c[nuse ailczgfgﬁabl?e ?r%gdengigg dﬁl{i)n%? Eion G Orf?‘;tncﬂ?t 910{ of a

anot her illus rans Pen® HE spli
yield the f &ﬂrfra@mdmd)i m’:kﬁd é(ﬁle@lqcktsw@néﬂt angpabile bbdcksyicaad Bacdielddock

di vi ded i nt | ocks to rovr ur caode, b] ocks i.n

Corat N QiR 258 C8e Be Saiiniis Rl B, e bR cagortiy o the
di vi ded tO gaoed ahe daerfimisuage. mu@ﬁﬁgﬁ vagineklbt, @8 d@biokie cAft€an be
addi ti onal code bl ock (not shown) (e.g., the addi'tional co bl ock('s)

can be sent UaRSTHHPq scapcngiplyp aytine Skt # sseates) fromsriobloel0 F?Iblr’ﬁ s ted
transmtt eddurm 2he &Oﬁﬁdn-r&g lgtgoot & Eérgmlsgré)e'lje| %ﬁttﬁasth@rg s&lf??ne@rgt o ngﬂ(y

serial transm $sion strhcture Four co ocks ‘can
by a transnbiackp, l(r@sgnsslonrcembqgm foen s@menofrorﬁrcgde Block 1, a)id{scoforélendr ng

over a Chatn |[|n€d4 fee g. {{é&m nkw%rgr%glsnce mmurPcatmn fBBﬂra %gﬁﬁi 8?11 Frhr&crf Bquf Qc a

enpl oyi ng rial transm ssron structure
code bl ocksra&aivebel éseudta Hesdine dtdodbd 318, Tudsivercideabbbeie ddeBldcbsegments

transmtted first, followed. hy code block 1, then code g%,gq%ﬁ 2, .an

t her eaf t er &f&ereﬂﬁrfbér&mstrafrs@&a%q BAEIST CRIRMBERION B R#aTS 2 drodfe thee
overal I dur gbafied todé MeockUREMBAE 16 %}1}_%1111:: QiedRicl 18 - Plberm@edecy&érrmt&h%
serial transm ssion structure 300 while using all (or nost)

f requenci es da@¢e choapliaingd fwetbrk@krsé%fﬁ%lﬁ% erf@ék&mWth@adﬂP%quremw ale

transm ssio i

t he channel ﬂaﬂ%@ﬁ?%%&@ ﬁgdﬂgb ocia%g%giu’r?ﬁgl tﬁ(ﬁeﬁ?%‘?ﬁéoﬁg%‘%ﬁg of
t he subframdeaen these fsegraausertoal rbgeﬂdilg t epanietd cambideé sefpacniel Actordinggto
second 0. 25 e bl,oc

1
ranam ot oqafond) ihdERHPRRATR: Eedte: RS BRIGSUGRERE i, placks upon
subfranme ( eobtamlwgreaorﬁpidte chlioblsclR(d &, a;roartam\ﬁﬁgd first code, bl@dkob(egﬂheﬁtraed a
channel durin he f urth 0.25 o) he subfra n, code
block 3 is 79 ﬁé 5pds Blg Ck segnjent, ﬂre”ﬁrc%ff W@ﬁle {OIEEsPP Oc%aenepeerzge Blafk pe)-
subj ect ed t qpdi, f§86CREn GRANNR) weO Bt obheRbir iR SHpdihe decodlt M1 gssmh
differing channel conditions, an entire packet (e.g transport

bl ock, code iBfige kscwpling of cach ofthe o/ HorkoBaments (B2aok ob gg2arcdlage) at
15 may need dﬁ?ergi frfds AR nﬁ eﬂhén sﬁﬂxfé‘\tﬁgﬁs Ble QG Kunhidafed et He c:%r&nei

Thus, perfor ITHI’IC en usi e serlal”"transm ssion structure

can be hanpéieack, $¢qwmgtmelcs3cbenm’nmmsoxf ampavagusciiiroem pipehmsibo dembdwation

can see different % %
process, thS1d y reducing turn-around latency.
[0046] Referring to Figs. 3-5, illustrated are example transmission structures
(e.g., multiplexing structures, ...) that can be utilized in accordance with various aspects
of the subject disclosure. For purposes of simplicity of explanation, each example
depicts a resource block in the time and frequency dimensions that is equal in duration
to one subframe or two consecutive slots (e.g. time slots, ...). Each of the consecutive
slots of the subframe can be 0.5 ms in duration. Although not shown, the overall

resource block can include a plurality of time/frequency resource elements (e.g,, OFDM



[0049]Wth reference to Fig. 4, illustrated is an exanple parall el
transm ssion structure 400. Wth the parallel transm ssion structure

400, each‘ﬁggﬁbB#ﬂgk spans the duration of the subfrangF&ﬁ%gm%%%zﬁent

.) to prow I'me diversity. The code bl ocks can the
over substantially simlar channels (e.g, if one code block fails/is
unabl e to be decoded than the other three code bl ocks would fail/be
unabl e to be decoded | eading to retransm ssion of the four code

bl ocks, rat bgabdidangikat f@%m SIFRALGS ad Etﬁwfrpwth@&d&aabfe@ki%mdétﬁietlﬁocks
fallure of one code bl ock whi e the renaini ng code bl ocks are

successf ul | {¢-gleexsigddock 0 (GB #ﬁ’ht@de bleek 1 dGB #lodeods| tdeoks? (G # 2), and code
concurrentl }516)?: r(@ﬁsﬁ@gs tef Vi tcﬁﬁ : Ghanhed- ﬁ%"@yeg ex lgst?ztnﬁﬁlﬁglon

four code b can be” sent usin _|fferent requenci es.
each code b Bt@mrcsanTkt@e;oel¢ blockst cad ba y@i@dtﬁem @frausnert block 4.4, 4 p@ﬁ@te nchas

band of the dEZr Bt ﬁe%elg %r mc;?anfq? & f%%ﬁqgorlf Bk Gy bg diVlée%I ﬁ fb our code

di m ni shed mﬁen using the para ASM SSiOn StTucture
conpari son bhckde. gsardddilobit ansdpos Dok cei baigilit irgo BOO 6 ddlothit g;de%looks 3

[ 0050] Mor eo er en a tra ter e s th araIIeI transm ssiQn
structure 4 tﬁvﬁ]eﬁ@r?):éartecgﬁla&%ﬂgﬁ 13r?ng o‘%/fPV‘ElE)‘gé ToMlgdtadive Puesssafife 81

tine (e.g. dfs@l@%tsh%'@cﬂ ﬁat%@[ﬁﬂio@hﬁi’ce@fo A0 s @PE oPthedchRamples.r BdFBastance, )it is
Thus, a decoder can sit idle for a period of time and wait until an

end of the seBemplAEdtthats sléas&anfepékynam avmnby eheoder hivsks rarede otle during a
bl ocks. In S

can aIIOM/fggﬂng%%gjggﬁ?gﬁ%§Ql ékggﬁ oggmﬁﬁg@%ﬁgg&fﬁg9gggaﬁghgéﬁﬁ
are recei vedode blogk, @dfdor bithc odecduliog ko easthbreillusicaions tvand nbec odnspgrt
can begin t u st co e blo s deco

The second Be BRdiecBitl e PR b Bis kbl P RIRadin il HFERATE
t her eupOE ahﬁﬁeﬁﬁntbgﬁrb hode\/lflbdiksttdﬂ prqaareahé folur Edcﬁﬂﬂcgﬂksﬁi LSty qu u\]{a@ of a
400, spi kes i codi ng vol une e_experi enced at e

subf r anes, 31?%’-? g Fﬁrrrl%?aqfa.nw*cwﬂ%@%aﬂtbg 0‘3\(}?%@ &RATIaY tfa%?&*a.cﬁ% blgcksgps
be effect Ua%ﬂ 2§ 8Me®X bad ad@idhal cdd@@ﬁicﬂ%&t @hd\ﬁ{)?élg}’therﬁﬁﬁlﬁoﬁé? TBdENbIRYs)
associated wth decoders, ...). [0051]Now turning to Fig

i1lustrated Citrsbeafwnf‘e%awﬁwé dﬁwﬁﬁeéu‘{fr@%&h ighibger %@mﬂfélﬂﬁ ﬁrénmned As)-
d bed h
escri be ?5@'7[) eac'ﬁlrﬁﬁl %%g%kuﬁf}g tQ{EISdA VAR ?1@' gl EMR ﬁgigﬁ fhudd %

segnent s. rati | obit transport
split into ﬂ@@rF@Ud@d@bbcksmnéawhwhadmmgtanmnﬁ@r@n;6H¢mmnhr2h4ofF@ 2,

Mor eover, each.the f.our code, bl s can. be. furth ivided jnto

Code bi ook sebEAr e Ruf h e & Hmgrenattel EhnfibY el o Wien
2009/ 003064 PaployngASIc0i0B82nimBibH Sttucke 860, RGCcH (BfEhfh]Sbbf beslic ibto@mmn&@is@m
structure 500, a.first segne f each of the c ocC can e
during a fi Fequentigly. f}B‘tg @ﬂﬁiﬁﬁ 4t %Hﬁl‘l%‘@?f‘e Pt 3b H‘E*éf’éhbyo?c’dﬁﬁg @‘o
bl ocks can q%n%gm;mgggg@gd@wggggngdgbﬁ@kglot 504. Moreover, within
each time slot (e.g thin time slot 502, within tine slot 504,

_..), each ¢OM8Ip oekEy@mﬁbio@hmm atquaiesafttheesalydisatianaat] the subieme
| 0
T it o ChTp P8 T, Dbl dind B VM b OLin GO RLRE SOPWERL O aif (o,

code bl ock Zjosgndreqirecienf :tsecucwetegnmm the ofesmwcke Hbrbcrkck WithSismiH Fequential
sequential transm.ssi

for,.tinme sl in
et A SRR wER AR BRE ARSI ilo ] Bis e Bbrishct, R shiRE r
wirel ess CO@Eﬁdiﬁthﬁdeﬂvo&p@aﬁ@igJﬁlcaﬁét (0} ) |r_rlsg:|)f tBe subﬁ'a,\ng: @ﬁg*fBﬁlﬁgtﬁrll:dﬁkﬂl@'k
arrives seq entl a Yy CcO ell ne ecoder (0] |
2, ...) canlélsffeé‘?ntt fepe 4 ﬁy a%#v »ﬁasrf%@élfi FIRAN S tﬂ%ﬁ“%ﬁ"@&fd@"&al whea Code
(e.q.. by regpiMes tdA@nild, Fi g th@channel)durﬁ[@'tl‘% th{r@ro Asnad ame,su e
can begin upon receiving an entirety of code block 0, and code block

| can be reddieveedapiptke? icemsmitsdk..0, i/ tehe ghesad seng therfeurgnd 25 mstof

the subframe (e.g., when code block 3 is transmitted, ...). Hence, each of the code
blocks can be subjected to different channel conditions when transmitted. With such

differing channcl conditions, an entire packet (e.g., transport block, code blocks 0-3, ...)



[ 0053] The hybrid transm ssion structure 500 preserves properties
associated with both the serial transm ssion structure 300 and the
parall el jon structure 400. In particular,

di versi tyw(gﬂﬁ)gg&provr ded by using the hybrid transm s%%:o’fr[tlgglﬁér}%g%re
500. Moreover, beneficial aspects (e.g.35 pipelined decoding to reduce
t urn-around Iatency, hi gh frequency diversity, ...) of the serial
transm ssion structure 300 can be yiel ded by enploying the hybrid

transm ssi ofa$ hbsiCloWeteRRRmitdal iF enytddedAddkNg il MRARL THusS ﬁﬁtnoe when
di fferences since each code bl ock can be transmtted Wi t

si nilar chahties thg seial trepmaissiqronaupniran he hawperpd pineohe C@rie t)r?eks from
exanpl es sh n be noted. In the
absence of ?E@Pae?rﬁlg Rtﬁgﬂsci%%ﬁ&]?%ﬁedﬁrkéﬁ%ﬁe%‘rcegﬁng?TTl ) frequency hoppi ng,
paral | el tr&H38i ssi onWath refotece ol Bigk4, Irliastrapﬂdavradexamtele l@e@ﬂel transmission
per f or mance atctuqle gﬂo D%.pﬁl it an 1%1’&%?1:1118? &n gtlilu iy 466i ]ir%gc?e bIo khga nt?tg
diversity adhieved 1'n par AF PPN ERNS SR SRSV RS % in
ranges can berafisoofithe subdiBricde.9., 9 ndB. .gtto proliddtBhodikerkiy. Ol’heR@tieblebEﬁh
operating pqint, f arallel transm ssion red..to seri .
P e 5 bheretaieti, SR Oyer BT A LR oA SOOI 2. 5 B 0° Slogk dalyis,
paral l el transm® &ﬁb@ R cGRATBAE thel Sthéty Bkdedcdde 18RS SHindd Faifibe URSIE kO
herein. Thus, the hybrid transm ssion structure can provide

per f or mance deroded e.a % by refranspiwsionent s fopr eadgrblarks $atber BN TgEmsmEssiey of
compar ed t 0y Seigh lockd S A1 Bhe UhtleliGic il tn B EdifhE Bode plocks

benefits assocl ate serial transm ssion structure.
it is to bearotwdessfudly dad@ii009).0030E:4PITT/fUS2 008/ 668125(3¢ar0m8311r611t7y be

e emou euqmERpsetiiEERED G, AR Mol BvE A BEme BBy Bk be sont using
gpnst it ;Jent dg%g@t E}e?ﬁéﬁﬁtes paxy boh, Boghscdde tiecki ¢unZie iltcﬁﬁtﬁ@lrm?ldrter ct)f the
u'tivreir i: né' aOKsf ]eﬁt%rrﬁ'&%g%e?dge g?SP%féth QE d(a)clwo rfﬁégéygeﬁ%%ﬁrg &atl) i%n
envi ronnent 4akiRishdd Hrﬁér{ @tlﬁg th NPk sl tfa‘?tﬁmi%b!&@%ﬁﬁ@tu@f 400 AP dnSiatVorOfo the

expl anation, the nethodol ogi es are shown and described as a series of
acts, it isserisl ensmiwenstoerea?l oABi% 3ci ated that the met hodol ogi es

are not 11 M@ bY 1 NRRIIE! whln 6himids RIS A ArfiR Nwardshhi 06 A GANES

with one or enbodi ment'§, occur 1 n nt ‘orders an
concurrentl yIOW 4 hewfve robaitssther foom tchdet bisckswat atmdqmelmebémg hexcegtion is

For exanpl e, art w t and preci a
Tt a2, o oneRs Bt ru e PR shrdhr b hhwap HEbakiag oty R0 el
i nter Ir Iel elt edn&t@t{@ﬁanomnte\aemhe gf mb&Smla Ifo aaﬁtdamedldnt&grtaértrairt]@meiayarde
not a | trat acts can e . requlre to | 1 t hodol o
in accor dangg) \[761 GRSt tﬁ%?@%r‘f‘%ﬂ?‘ﬁ%ﬁ’ﬁ §tm‘{“€85@ﬁe\ﬁr} %‘gr fea 6 a

Fig. 6, illuystddet RAidsdeBBOIRO0Ys BRAHE Block Ak rbdele@StHESTS ﬁ’ﬁét Bslica
hybrid transm ssion structure in a wreless commnicati on

envi r onnent bloelscan hsreagived andriscoding ransegigheraviiodatndo?y @ vimedharBist cadgn
be a Long T n b

i onmant DR oty SHEdnBRECL I EuPBE EATNEAIBng can begin
of code bl odlieseuptineand ansfpoht Withc khecparalbod taanm‘BdslanAi@metslse eﬁ(ht spoffes in
(MAC) Proto Dat a ca

hyer for ongsie ol sidy B ssetitnfely 56 henfodd) b yftimeh FotP S fine
bl ock can beosgdhints dufihg uftﬁuhrdcﬁ&ﬁ@g i@k@Bi(SffccBtha:yln efistA0.Ql, MadingXalHpney,
t he transport bl ock can be Sﬁﬁie into two_code blocks. It is to be
appr eci at ed MHBGEURFX IV HSACIAHVER 45588t bl ock can be split into

subst anti al Ijypsany nunkey @fisLds M. o kaudntdtBenchanRdhpstl 86dsmission
matter is not l[imted to the af or enent i oned exanpl es. Further each

of the pl ur aiatyredPO.coddetsribedklerenrrapaedcdlapsermeiyided ingp tgo code block
kiTobits, houeyets By whPofiRRLER A ALilBR APt BAE EPOEHRE REKBuf Bke

blocks, each having a size of 6 kilobits. Moreover, each the four code blocks can be

further divided into two code block scgments, cach having a size of 3 kilobits. When
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first code bl ock segnent associated with each of the plurality of
code bl oc fransmtted in a first time slot of

The respelé?nmeglp‘%%r%st code bl ock segnents can be transm ?{%gggt{l%
sequentially in time during the first tigre slot. Thus, a first code
bl ock segnent associated with a first code bl ock can be transmitted
inthe first time slot, then a first code bl ock segnent associ at ed

wth a SeCOﬂﬁnglﬂiéﬁlybh@ﬁhnﬁﬁﬁmﬁﬁsthfcﬁl&f:SM(I tacfikstt Aemeafdf @hich 6F thé'leocfel #1&dks
time slot, and so forth. At 608, a respective second code bl ock

segment ass 6 b et Gring adustiines s1ethd2 gndip apqong semeabefecaph pis cederblerks

transm tt edcifhacaehrRg tsb%d%lnfétsiﬁfSOBr h§14RES, V®in %@@tlﬁl@%f&?&t g{ Viithin
second code bl ock segnents can be transmtted sequenti al

during the seecid NPneitkingime $Husd4. a. b@e@n@oct@dd@ckbsegmkntsc@grmrttansmlﬁed
associ at ed %ﬁ\%}q&&&aﬂ flio‘i }g@e Fhﬁ%ﬁn@@ﬂt@ tqre@fﬂéxﬂ‘ tBPgode”tF]lB{lﬁosc%%”d
as e

time slot, econ Bi'ock segnen OCi at ed

second codetrbrhmkecbémﬂ@&dtbyasegmmtt kedf tdierbdadkt krthdannsepinentf I o6todei ek 2,
slot, and so rth Mor eov o] ocks ar d|V|ded i nfo
Tore’ t han ¢ PR PURHl Jos bRtk onEnf SR Frbuussien brued
code bl ock sfﬁgm(asgaasgdpmtédamlpy Be transm tted during disparate
time slot(s) of the subfrane. [0059]Bytransmtt|ngthe code bl ock

segments sedfedt i al | yFPR A lepRiver G BRI VA (e & TeeT WG SrireleahcmTEeation e
pi pel i ned d@@ﬁo e BRY 22a0h o £ A& dB IHRs asﬁgégegaauénﬁalﬂecsad@éio&@qgg y

recei pt (or n receipt of a‘tonpl ete code bl ock) and the code b
segments ar elpﬁb@edwe@br a8 of Higgdr ed cei wey deondieg unchieﬂwﬂs’i&mtepapmf%mde

(e.g., at a s th | o

transm ssi oﬁmg??u‘gt ?P?m%ap& ?E{%&g% ? PTIhﬁ??%r 1L§£rné:§5&r)%%{uﬁ?%ginc%o§1é1 Hpon
bl ock segnenicsivofy @achiraf of hedqoblmcthL tyd Ocﬁdecbidek blean ke redeiviidsplateatale
time slots ﬁ(?]tf e su f({an%d eadch code bl ock can experience nore

similar chaRiRgk Veuhig desnlda@nds ‘ed to when a serial transm ssion
structure i00s8] | i zedrhelvbytﬁ@lvaﬁnsnﬁd@ﬁmcgd@mbé 80 pSREVEI bfopedis Aakebiale
sent using a full set of frequencies of a resource block (e.g., using

al | frequendilsbol thesripldimsmissiop sEuriutco’ 09y 4 the priple] emenpisgipy siragterg

...). Furth t b
upl |) nk gLanﬁg? (]ge H&%ﬁy?ggﬁeﬁ%&{&?;ﬁ&%éﬁg?g%?%m Oi(gﬁcsll&%}é,e{h?.a@)bngr

a downl i nk &hesmission( grugture PHs ﬂ\@atovmmnrpﬁma@hmwdeehaﬁmﬁéimrl PRS0k, to
). [0060]: ége]ru (_e)t%ogmli: Ilgtencgi, hl H’g(iil gé egl erssﬂywm t0 %Ol 28, tzgn%mlssmn

enabl es a deco | ERRANC
channel uni siouatirt B06 oan leh jﬁﬂlﬂé(ﬁbﬁ emphbgmglthmlhga)rndnraasmmmai a&&:ture 500 while

commntcet) o BHaISBT i B! A b bR Sat AR

set of codenwr@gﬁlimmmgoﬁmbnpe transmtted sequentially in tine

during a first tinme slot of a WD 2009/ 003064PCT/ US2008/ 068237 071831
[0054] Based upon comparisons of the examples shown in Figs., 3-5, the
following can be noted. In the absence of intra-transmission time interval (TTI)
frequency hopping, parallel transmission of coded blocks can provide the best
performance at high Doppler. This can be due to additional frequency diversity
achieved in parallel transmissions. For instance, the gain ranges can be from 0.7 dB to
0.9 dB at a 1 % Block Error Rate (BLER) operating point for parallel transmissions
compared to serial transmissions. However, the gain can diminish to 0.2 dB to 0.4 dB
for parallel transmissions compared to hybrid transmissions as described herein. Thus,
the hybrid transmission structure can provide performance more similar to the parallel
transmission structure as compared to the serial transmission structure while providing

benefits associated with the scrial transmission structure. Further, it is to be noted that



19 subfrane using a set of frequencies associated with a resource

bl ock. At 704, a second set of code bl ock segnents corresponding to
the set ofy ks can be transmtted. The second

bl ock segnen‘?g)sgl@%}ng e transmtted sequentially in ti neﬁgﬁlrulg%oé}g/g&%?‘
second time slot of the subfranme using the set of frequencies
associated wth the resource block. For instance, transm ssion of the
first set and second set of code block segments can be effectuated in

accor dance Wt irdral I frubdca Sy 1ﬁ§ isOdhabled UStdirBatas adRsmitdetnher@inis
[0061] 1t will be appreciated.t i n accordance with one or nore

aspect s desEFTHHHed & aﬁSPOITrWCLﬂ‘e‘i]iE sQnsiigniroderhloeks wgn pefn @P%WWWWQ
a hybr| d tr@@@ggmg?ﬂlqgrsﬁ);ructure As used herein, the termto "infer"
or "inference” refers generally to the process of reasoni ng about or
inferring s{®8k of tﬂﬁ@fetﬁ‘ylgtf@rrflgénﬁ’fs oneteoriologipsdretating ster utflizovg a lgbrid
of _obser val | gns, A% CARLHIES 2 R B ARIASY oAb Anad U LHENESC AR
enpl oyed to | nthfny a spe CiFlC ¢o o ngenerate a
pr obabi | i tyfcshpstposdzswflsmmplmugbf s@metmn tmnneekmmg&s aﬂ'emhownfa@d aésactbadian
be probablllstlct t t|on of .a lity )

i sEr i bati of SBUSofaitl S8 ot OF e asd B Rsisteh BENER meitalipbaios remata

and events. litengnge &@sr af a6 &f 86mé AclseiNiifl Wesor@HRé G¥ad oh®lor more
conposi ng hi gher-level events froma set of events and/or data. Such

i nf erence r 8&0pdiRenty, eqqur Bodibierent pidsis B/onspp@yisatly with lariasksirem dhata
set of obsegyRth SVERLSIRAERN. smre%mg%ef%sedﬁh?ed MRt REGi P hnditari R
events are correlated in close tenpor proximty, an whe ?1 the
events and dprecidontbaf pomeibadology sewldr diermizely hmdepiaieateéoureewnes of
[ 0062] Accor t psesent ed abo

el ade. maki g PRI ABE NS 19 SR RSN KRR g B MR cos
transm ssi omarsbeustivire! (e . implenteybral dletlrodoisgjv S8 anosihtideC vith epnep ar ahdrel

transm ssi on ucture serial transm ssion structure, ...) to
utilize at B? % ne. By way of further illustration, an inference
can be rrade[emsls]at ed twitetrtdioNEg.d, Mthekd &f » fRASIAL B@M H@liMes
based upon a transport block. It w il be appreci ated that the

for egoi ng eSBAEYES sberid Frapsmission wEustArerat AP E e SHdCoaBUHGIoN FREetnt o
limt the negbgkade, HEfV@iEﬁébg%§mmﬁka ;M eREoNRER 09{-1 b%:he J\;ﬁg?f:&gﬂl}sﬁx}alutlm

whi ch such I nferencés are made I n conjunction Wt

enmbodi ment s (I sedrevithlosiscadasaridabien cheirainment. | @@68]2 Ffi gansBoiit lagk can be
illustrationQf an es Lo t hat

accor dance ﬁlntgall")"f‘% H%{ (lt‘oéiﬁs CESS i ”glhe tratnp%o& %IP& ¢an bg \A}q?&éﬁi ég%ess Control

conmuni cat i CMAsyeremolADetesISmt QP]DUmameE&aﬁ:ch&ppmsielsd &0 egisisicalr la§&2for
t hat receives i for instan a recejve antenna

.signal from
Shown) - anacuating) HiEher ARBHITGIa Home Pl FCRrblock P b it g four
2009/ 003064 EIE/ uex9. 084 068 23 dndtifk@3dmple, the transport block can be split into two code

blocks. It is to be appreciated, however, that the transport block can be split into
substantially any number of code blocks and the claimed subject matter is not limited to
the aforementioned examples. Further, each of the plurality of code blocks can have a
maximum size of 6 kilobits; however, it is contemplated that any size code blocks can
be used. By way of illustration, a 24 kilobit transport block can be split into four code
blocks, each with a size of 6 kilobits; yet, the claimed subject matter is not so limited.

[0057] At 604, each of the plurality of code blocks can be divided into two or
more respective code block segments. For example, cach code block can be divided
into two code block segments (e.g., a code block can be split into code block segment 1
and code block segment 2, ...).. Following this example, assuming that each code block

has a size of 6 kilobits, then cach code block segment can have a size of 3 kilobits.



20 anplifies, downconverts, etc.) the received signal and digitizes
the conditioned signal to obtain sanples. Receiver 802 can be, for
exanpl e, geeiver, and can conprise a denodul a

can denodﬁfolenrecelved synbols and provide themto a %?%%ﬁgégﬁggﬁa
for channel estimation. Processor 806 cen be a processor dedicated to
anal yzing information received by receiver 802 and/ or generating

i nfounation for transm ssion by a transmtter 816, a processor that

control s ongoss] Nore SOGIEOHERHEOE fitk ORSHIS &I sFhmadt a8fiatcdRaitOdac of the
processor that both anal%zes I nformation recejved by regelver 802,

gener at es | AREHIPRET 6PAS Blocks eansba Bansantiad iy ¢ Awslrpg slot 8f @, subfigme. The

control s ong. Bt it @9&@&8&@&%&&5 v S %aﬂs%ﬁfﬁéd*s%'qu&@i@ll 0P84 LAGGERS
term nal 800 can additionally n?rlse menory that 1s operatively

coupl ed to Probtessit. Bos, %lﬁtﬁt t:crd&tb QeHFeRRet @ssglfa@fad tv@h@é’lr@trcadﬁslﬁp«tk@d be
recei ved da&ﬁngnﬂ&&i M O L8 WidtARef o BEOLOR | 1318 étxﬁ&ﬁqssto&ated ith a
performng t various actions ‘and functions set For

i nst ance, nmmn@cﬁ&&almﬂmasth&rtantmﬂﬂad ploerdafiot mctké ﬁ)rsttmxetmotsmﬂsotfprth At

access term 800 over a I annr 808 .can.addi.ti onal tore
et ocol o mHOta RapesBie Socnd PER G HEMRAYal G GE PR hP IR pidkaitd Bt

transport bkedekfisoks caRlbk ttahfigitttdén & kP aRe IMtQTHESIuLIBME. dDEespective

bl ocks, separating code bl ocks into code bl ock seﬁnents and the

i ke. Furt hé?con%?ﬂ?rli}o%@gﬁléﬁts§P%P%“6‘i‘séﬁlﬁ%$e§u%i‘ﬁlé o 'é‘P’@éPT"EgnWﬁ seesnd
decodi ng reggicued. aRde DAkl SABRRL %@ﬂ@%@b&%& neel tH@ﬁﬂ?Eode[lﬁmaht
wi Il be appreciated that the data store (e.g., mem)ri;E 08) descri bed
herei n can be tiehsrpitied Vo fhgt Sebendnigme sipt,ohem s sewindtdefie b hﬁcgmerxbrassswaﬁted
I ncl ude bot {;yql atil,6q @li ﬂp&%’ lrald ﬁ&sﬁﬁ%rt}{cm@/sr“@% fgrsi +Lb’§ of %d%@
and not limtation, nonvo I menory can 1 nc

(ROM, pr og lfcmhraMoeed?él‘yhf FHRGMie bdz:lcks:urel dialdby o agrranhmabive ﬂé@\dctwe code

Vol ati| & e RBES SCa o BT SHMOTIAL B Lo SRR FA) I e aepiiod

ext er nal caqh@mgag@&aeﬁﬁﬁsyﬁggdﬂﬂmgubﬂ@héat|on and not limtation, RAM
is available in many fornms such as synchronous RAM (SRAM, .dynam c

RAM ( DRAM) , (458 hr ono]@llé UppsaNftng teaRgde biRstISEmens %FQP%&‘E'@HEMP(WQM“

SDRAM) , enh@ﬂ‘&?ﬁ’oew CERLBAMyipeRYACHch dikg %AMJ? ShOREN., b16dsedideRC s

Ranbus RAM (DRRAM . The nenory 808 of the Subject systens and et hods
i s intended d@@dccd)npcpn weeipiarhpar réseiphgf mmé@b tale himké endtit endy block

ot her suita PS . . r rth

oper at vel y amaEe iy PN br o R RS i Rns ol Blanengofa
di vi der 812 ,su‘twﬁ‘umhasca;nthbe:asmﬁﬁtapamﬁﬂlIt;ansmzmbmrstmmuepde) blAddhonally, by

generator 206 of.

2 de bl di de
oo el vonRlinidiogt b SiG pOSHsE Py Clsbbes bt oS in diute

gener at or 81igheCalbts fVihg SsuBfrhh@NERR dod® |k Ednt Expariftlcd Bbret YmQhr ERMBe]
bl ocks (e.g., two, four, any integer, ...). Further, code_ bl ock

di vi der 812 cenitians pacampatsd ép vHEn £1ierig)| tipnsmistign sFuctsads Biliets Mereeyes
plurality (@ideode Tbmk sg%g&t‘? BaNcatiBe sent ul;mﬁ%dﬁll ng&ﬁ%{%@tﬁ a 1EGRARS

termnal 800 still fur r conprises a noddl ator 814 o
transmtter bBLB (eBamsing aHsﬁnqu@cteh of @egnwurqedaiocﬂmo prn*stﬂefr@@wney Bivsusity,

station, anot ef:" rﬁfé? % e co rbr%cﬂaSeglagnttg Cangge ng;'n t%e(d; \Y\g ?ﬂk%ﬁ? n?l}l egfh,e

hybrid transii'ssion’structure as“descri herern ARSH
t he code bl @bksictdimtink ShanerClanch gPESCH],e. .§.or aujohiniikk clmmaiede,g., Physical

downl i nk ch urt ansmtter 816 can be substantially
simlar to ?ﬂﬁﬂ@ﬂ¥§?ﬂ%dgg {ﬁﬁx%ﬁbQ iAlthough depi cted as being

separ ate frqmodohe proTesselto &ﬁ% 7, illusthaSedti9 2 RRHURIPIOES 760 Bk dnBBlks £06tader
bl ock generator 810, code blo di vi der 812 and/or podul ator 814 can

be part of [ 6EBYGHPEMEd decoding vl cubpnging casagi unifoppity &gligpprate code

blocks in a wireless communication environment. At 702, a first set of code block
segments corresponding to a set of code blocks can be transmitted. The first set of code

block segments can be transmitted sequentially in time during a first time slot of a



[0067iFig. 9 is an illustration of a system 900 that uses a hybrid
transm ssion structure for sending data in a wirel ess conmuni cation
envi ronne n 900 conprises a base station 902 (

point, ... %ﬁ/gi){/ﬁ&g&r ecei ver 910 that receives signal (SC?’P%@%@E%
nore access termnals 904 through a plumality of receive antennas
906, and a transmtter 924 that transmts to the one or nore access
termnals 904 through a transmt antenna 908. Receiver 910 can
receive i gf gﬂjﬁahfﬂemging raésml dsfeiﬁiﬁhzb’lﬁ:i@rhﬁﬁiaﬁgﬁ V&gﬁéll aRcurtsblopier At 7046k econd
associated with a de ulator 912 that depodul ates receive )

i nformat | onseteéﬁefmlg@eﬁg@mav%esaﬁ%a ys&d Ogﬁo% Hpoesan ?t"glﬂ?‘ﬁ‘i‘”ﬁat
can be si m irag sdeOnd L oPEQRSIRR scHBSRS EhaRt BRMRIWsEchRUBNHA tihR dlifg a
8, and which is coupled to a nenory 916 that stores data to be
transm tt edsqcondiineedel obdher pubkamecesing ther sef odl ffespermbes gsepciaged with the
fj' Sparate b?e%&]\r%ﬁ‘l EIQnF((rWR%talﬁ:Qot\fml)s 'S%Q/O?Eheaﬁ]¥t & M se%ﬂdtéfal)iecode block
information telated to perforning the various actions and functions
set forth hesgmients dnolees&ontuddidin scdoudahdee withou plledd trensnisxahe stodobok as
gener at or 9?,8 t. th obtains transport block(s) and segnents these
transport bfEER eg}) Mo a plurality of code bl ocks. Code bl ock
generator 9l@eepn be Ippaliabd uphrycigod pheadil acardance whithosde 6 wiote hsR26.
Code bl ock gene_rator 918 can output the plurality of code blocks to
code bl ock HFSFTRRS haygip, InfiproRR Fan B MEdp raRKliRg GBleying Zoheos Esmission
each of thegplufal idyuRh e Bl eckStl ALRrT YO“iRferdREC 1dFGS RERdrLIkEICREE
bl ock segnents. It is contenplated that code bl ock generatior 9I8 can
be subst ant pricesy ofirerspring rbout od énfbiring letagrsradrthe systepo@nwitormagt, apdignyswr
code bl ock divider , b tially sinl cqode. bl ¢ ,
di vi der 208ﬂJ8¥1 fq—i Srg‘jt. %gg’brg—éu?r[%tﬁ’g? ?‘gc%é@p%l g’gké(’é’%{ﬁga?ng?o%r&a 18%%‘&?%‘?%}‘3%38
bl ock di vi demp26d d¢andgridy i «depdciffcorcomtzitoor haiodne of ransginttaed at probability
nodul at or 922, . Modul at or 922 can ltiplex. a frane for transm ssio
by a0 20861 BN IR G e 7 ThY TSRyt b b G C bR o, the
t hrough ant effpgatRNSaQraReaRe dieibiifabes 3taRO4f indddEseBMed on b camsdbrdtionr
924, which can be substantially simlar to transmtter 214 of Fig.,K 2,
can send cofk HpGER Yelfredrisropreradishycitoietepites arpiayed foerpsied
upon a hybr hgnt ! RRSByS5k GRons lal 4 b efentfub DU dSRLE ifdrAS: REUIADIN the
separate fromthe processor 914, it is to be appreciated that code

bl ock gener stwtugid of nodeviits okadfions trem a0RDofabdtrved ensdisiaatior stord exem

be part of C 4 0 ;

[0063] Fi g. e RgRr ghhd B sPer R Shrdlne B0 EERS R Bora b B et
The wi r el essheconmumddid amesfyeh ene di0R0eralepeattasd date sihass. st ati on 1010
and one acc ermnal 1050 for sake of brevity. However, it is to
e appr et al B2} hat - SPLCLHE SO0 CEIPIHARS 46 AU PRI oh &by san fnchile
station andh@kingOhRrénb&bepaRIRCH RRrhRIIE Nbe nohRAiGich addikd enal hjoage
stations and/or access termnals can_be substantially simlar or

di fferent fiaREssIGHTRICHES da@tish trasmipeion suydugceEaLr4smEsiqn Srygyg, ---)
descri bed bel Qufizdl &t AGQLA 1iBR: B wes $fOfuRRrARRGRADAL £inkdacc R3S Be made
station 1010 and/or access term nal 1050 can enploy the systens
(Figs. 1, 2relge@to detrmining amethlonr ofreedsddierks Fi gsm based ppores rpisperd bivsk.eltn
to facilitat T I i b -1.006

station 1010 e aPpREREIAR: Qboih bRlfes S SRR RORLAL SR por
from a dat aimeided @ Uil et mundet obinfenincey tha)cad bt mage aobssannct Gilwhich such
According to an exanple, each data str.%gm can be transmitte Qver, a
respective TERGER. TS ] HPBRSEYL M T0 TS YSPRR ELOOUmERS angfog methods
i nt erl eaves dtfieibtd rdihc data stream based on a particul ar codi ng

schene selected for that data _streamto provide coded data. [Q070] The
coded data f¥63kach dBiga8ds pdisualipnf anacesspliamigl @P¢ Hapfrresmigdate in

using ort hogongdantd GAHENEYLr! ¥dnSinRBioMubhdee 8% 1 anirkI R BEARLA YR Sem.
Access terminal 800 comprises a receiver 802 that receives a signal from, for instance, a

receive antenna (not shown), and performs typical actions thercon (e.g., filters,



WD 2009/ 003064PCT/ US2008/ 068237 071831 23 [0071] The nodul ati on
synbols for the data streans can be provided to a TX M MO processor
1020, whi sther process the nodul ation synbols

OoFDM) . TX ?/%Jr l(f’)’({:essor 1020 t hen provi des NT nodul at ?éﬁ“%’;’?%‘%?{”
streans to NT transmtters (TMIR) 10220t hrough 1022t. In vari ous
enbodi ments, TX M MO processor 1020 applies beanform ng weights to
the synbols of the data streans and to the antenna from which the
synmbol is bghplgfids| @watbiveasl. erd PBE 2ckach sipiansdiigites the2dnditel vigialand
processes a respective synmbol streamto provi de one or _nore anal

g
signal s, anePtiflr ERWlesc oﬁa?ee‘fea 192 (@ngbe, ﬁﬁﬁf‘?‘mﬁ’ gsan MIMSE eeiygiy and Can
upconverts), rﬁﬁs@@%ﬂ%ﬁhﬁf‘%@thﬁ&aﬂ '&l@r\ﬁbcﬂﬁat@r&f@ﬁbﬁ %_ issdnﬁ%r%w&élﬂh&ﬁ% e
for transm ssion over MO channel . Furt modul at ed signal s
fromtransm Dt%iﬁséifﬂlmfar @lﬁﬁnadgmﬁm@tm Pypeesyar a%ﬁ@ ¥ bed pfacesipedicated to
antennas 10 qs [ n
1050, the t %n;b sth%&[ gﬁ Il%%egy s?lg %ér{e}é%giﬁg 2 r%%oﬁvéé&? %ﬁﬁil 3%1?%{r§ha%lr
1052a t hr ougimsifdsn !re/mjtrarismﬂree@éﬁ wqﬂomsgm dhat f:orﬁmlmremramre novapd@hR of s

provided to_a res ectl |ver throu 1054r. Eac
oot ver 108FeEoRARarHD. (BIG 5ot ar ahaclilf Aries S aiinisive b
a respecti vgcsuvgn@dz,, genegatés Zlﬁﬁrria’ﬂ@n eselinbinapied byl tepahitied §P6,aMid d@ntrols
sanpl es, and further processes the sanples to provide a correspondlng

"recei ved" SYAIGROTE FOBRARCIE GHIUFRATREYAPS processor 1060 can receive

and processigogg NR recgbyetmtababo Shh eRMRiohsl J;\‘ﬁ’pz'is%%b%@r‘ys 8(1@%11: is
based on a partlcular recei ver processing technlque to provid

"det ect ed" gmmbdelmqueladﬁo pIRyesget o pnd dws oy stagedtada e c&@nﬁmlwhtr@elved
d terl I
ceLTh e ooy Gup 0 SO S0P ARG MO L SEHANTAC RS Sl I

roces a processor
1060 i s compinetimmntsalr fprih detelmat qunaftma;ederbgry‘BXS Mhm/ﬁﬁomrtommmlod}{@{z)ﬁo and

TX dat 1014 at tation 1010. [0075
can'peri odi G HETSr HTBAARTLA Sy ATAIL. (LERTS) by B SERRSaty e

protocols and/or algorithms for encoding data included in the transport block(s),

splitting the transport block(s) into code blocks, separating code blocks into code block
segments, and the like. Further, memory 808 can store protocols and/or algorithms for
decoding received code block segments in a pipelined manner.

[0065] It will be appreciated that the data store (e.g., memory 808) described
herein can be either volatile memory or nonvolatile memory, or can include both
volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM), programmable ROM (PROM),
electrically programmable ROM (EPROM), electrically erasable PROM (EEPROM), or
flash memory. Volatile memory can include random access memory (RAM), which
acts as external cache memory., By way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data ratc SDRAM (DDR SDRAM), cnhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 808 of the subject systems and methods is intended to
comprisc, without being limited to, these and any other suitable types of memory.

[0066] Receiver 802 is further operatively coupled to a code block generator 810
and/or a code block divider 812, which can be substantially similar to code block

generator 206 of Fig. 2 and code block divider 208 of Fig. 2, respectively. Code block



to utilize as di scussed above. Further, processor 1070 can formul ate
a reverse |link nessage conprising a matrix index portion and a rank

val ue portwggﬂogfﬂ%zp] The reverse |ink message can corrp&,béﬁlsy(ﬁ%&%
or e

types of nsa@t 1 on regardi ng the conmuni cation |ink

recei ved data stream The reverse |ink message can be processed by a
TX data processor 1038, which also receives traffic data for a nunber
of data streans froma data source 1036, nodul ated by a nodul at or

1080, WO 2@&%ﬂ&sgﬁ)ﬁeﬁmhmaQotsdrﬁﬁﬁegmcﬁms&lpiaﬁggﬁmiddb Qﬁt%qis g, two,
transmtters 10543 throu 1054r, and transmitte ack to ba
station 101%3‘”{E@’(-'.’I'/‘l?t]33>&r bas EudliestGogdn bipgk @ividep 81 %&@P@F@ﬁe%‘%hg’ﬁéh%’“ﬁ%%

access t er nmypabdel PRBksnfd agﬂaﬁam?qe by t%t RBRARal 024, . 5okl tb!&ﬁ%@%ayms

recei vers 1022, denodul at e denmodul at or 1040,  and processe
RX data prodesess iterming 39 Sféi(f%ieft carmsisesey srodulator §ikd mwg@snntter 816 that

transmtted, Qﬂsrﬁﬁcﬁ%s';l%@l rﬂ)ngc!r Q%ch Rupidaed ththQlﬁgtﬁgfo g?c%gq?’perr?l L, erc.

process t he extracted SSa et érm ne reco

use for det é‘ramsmtteg 81mearb@mﬁé}oﬁlmmbu&\ﬂa@hnmon[matﬂid%miemﬁed her&.i@&&len

and 1070 Ca?rax?sln'rn mg tge cdde blo%nggg%ehtscgv%¥ Caiilcrillgﬁnee’l (errgfr1 P% ik channel, downlink
channel, ...). Further, transmitter 816 can be substantially similar to transmitter 214 of
Fig. 2. Although depicted as being separatc from the processor 806, it is to be
appreciated that code block generator 810, code block divider 812 and/or modulator 814
can be part of processor 806 or a number of processors (not shown).
[0067] Fig. 9 is an illustration of a system 900 that uses a hybrid transmission
structure for sending data in a wireless communication environment. System 900
comprises a base station 902 (e.g., access point, ...) with a receiver 910 that receives
signal(s) from one or more access terminals 904 through a plurality of receive antennas
906, and a transmitter 924 that transmits to the one or more access terminals 904
through a transmit antenna 908. Receiver 910 can receive information from receive
antennas 906 and is operatively associated with a demodulator 912 that demodulates
received information. Demodulated symbols are analyzed by a processor 914 that can
be similar to the processor described above with regard to Fig. 8, and which is coupled
to a memory 916 that stores data to be transmitted to or received from access terminal(s)
904 (or a disparate base station (not shown)) and/or any other suitable information
related to performing the various actions and functions set forth herein. Processor 914
i8 further coupled to a code block generator 918 that obtains transport block(s) and
segments these transport block(s) into a plurality of code blocks. Code block generator
918 can be operatively coupled to a code block divider 920. Code block generator 918
can output the plurality of code blocks to code block divider 920. Further, code block
divider 920 can split each of the plurality of code blocks into two or more respective
code block segments. It is contemplated that code block generator 918 can be
substantially similar to code block generator 206 of Fig. 2 and/or code block divider 920
can be substantially similar to code block divider 208 of Fig. 2. Further, code block
generator 918 and/or code block divider 920 can provide information to be transmitted

to a modulator 922. Modulator 922 can multiplex a frame for transmission by a



etc.) operation at base station 1010 and access term nal 1050,
respectively. Respectl ve processors 1030 and 1070 can be associ ated

wth nenowa%%’%g% 1072 that store program codes andPg% 008/068237
Processors 1070 can al so perform conputations to derive

frequency and inpul se response estimtex for the uplink and downli nk,
respectively. [0079]1n an aspect, |ogical channels are classified

into Control Channels and Traffic Channels. Logical Control Channels
can i ncl udetransBiitt@dea skroGghirtainaCheaedccdsBidnal(Whdeh MGreavd'r)J_trﬁiﬁﬁaﬁtfbﬂ

for broadca ystem contr.o nformati on. Furt ica ol
Channel s caﬁﬂ r‘i‘%llcii'c?émg © pafgtent! E’o%‘i“l’lﬁltoéﬁ%sr‘i’ﬁg?r Q(Iﬁ@@)g 2V\%1% 4%’%%1359

channel t hageghlecARSidd 1ABUOBloLIOHRIRRO2(PPhseMHBRAME/brid ttllaﬁsnlﬂ%lpﬁilucture

Control Channel s can conprise a Milticast Control "Channel

which is a Abheuehdspisiedias heinascrprate framibe Piosessorrdr, it isiacheiappiepigted that

Ml timedia Biq 8y WA 14062 BhociSar o S MRNE) SR B0t of

control informatio ePor one ‘or severa
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WO 2009/ 0036 4RIER 4SPe0B83dd68R38Y. OrnitBS ] processor 1070 can formulate a reverse link
message comprising a matrix index portion and a rank value portion.
[0076] The reverse link message can comprise various types of information
regarding the communication link and/or the reccived data stream. The reverse link
message can be processed by a TX data processor 1038, which also receives traffic data

for a number of data streams from a data source 1036, modulated by a modulator 1080,



27 1106. Wiile shown as being external to nmenory 1108, it is to be
understood that one or nore of electrical conponents 1104 and 1106

can exi st %@%@lﬁbﬁﬁmry 1108. [0086] What has been desci,t%ggﬁggy&gﬁ-,

i ncl udes ex 1es of one or nore enbodi nents. course

possi ble to describe every concelvable:pmnblnatlon of conponents or
met hodol ogi es for purposes of describing the aforenentioned

enbodi nents, but one of ordinary skill in the art may recogni ze that
many furt hecondivhed by transniand 1084aht@izh d0S4rpbnd/Rsirsolitedebibloth baatsatiat e
possi bl e. ﬁgﬁrdingly, t he descri bed enbodi nents are intended to
enbrace all ch alterations, nodifications and variations that fal

wi thin the gyt an%t%@@taﬁén H@H} ma@lﬁﬂe@ lsi%hm frofUsdcBRriomigal 1090
the extent that the term"includes” is used in either the detail ed

descri pti onagrrepdeede baianisnnasu é#24 cppdifignadnbie mersiyetso 1 e idgepdlptee tynaa
manner sim J:l odufutdr 4E)e£ prggégfwrdg‘%)sgﬁx 82 p ] ﬁﬁg%{nl %lﬂgto éxﬁact ’the2 éev_?_lﬁ%
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code bl ocks _into two or nore spectiye code bl ock segnents;
transmtti n&“’g&]r espe PSS i“i;’t ’g@ ﬁ 8 ﬁ“%“ééﬁ%n?or&?go“@%@ﬂ% WHAASE:

each of theet‘@') ‘ébé\hﬁérﬁ’a@as&ﬁﬂ%nbﬂﬁqg lafid hébeds kil 1050BcspetiveBl Respective
subfrane; and transmtting a respective second code bl ock

segment asspecesed PP anedeH efn b%ésssfsleﬁeélmﬂym@moe'oaé’@lmdl YR shatrptege
he 11 anspoPe Ehrbaier Aol PR sers st PBIOR B BT chpr 'S
Unit (PDU) té&rate isqunoyiaddimmils plsysisc adstimateer fof othe enpdindli mgl do&8lidlhe
met hod of chgﬁg%%dgr 2, further including:
[0079] In an aspect, logical channels are classified into Control Channels and
Traffic Channels. Logical Control Channels can include a Broadcast Control 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. Moreover, 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
UEs having a RRC connection. In an aspect, the Logical Traffic Channels can comprisc
a Dedicated Traffic Channel (DTCH), which is a Point-to-point bi-directional channel
dedicated to one UE for the transfer of user information. Also, the Logical Traffic
Channcls can include a Multicast Traffic Channel (MTCH) for Point-to-multipoint DL
channel for transmitting traffic data.
[0080] In an aspect, Transport Channels are classified into DL and UL, DL
Transport Channels comprise a Broadcast Channel (BCH), a Downlink Shared Data



splitting the transport block into four code bl ocks; dividing each of
the four code blocks into two code bl ock segnents;

transm ttiyg,@ohéset four code bl ock segnments during tBerkiesdodsidte
sl ot of theomehframe, the first four code bl ock segnments include a

first one of the code bl ock segnents fd@5 each of the four code

bl ocks; 20 and transmtting a second four code bl ock segnents
during the second tine slot of the subfrane, the second four code

bl ock segnegthsnnehLIABDCH)s@d arRhgopeClohnél(@CEDdahblPatk caegppnt ST wer
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segnents segiale,i. al bybdiny brioBBeabted bWt ah Btk CEIS hnd B mhied tAPHsical layer
transmtting the respective second code bl ock segnents sequentially
in time dur [FI§Y} 1seousess shat can he useddpr other oontrpldrafie plyangls. ARg Ubnagsport
R e o R R R e S S
at st agger e(REQ@E} atlipliok Shhred RathClodnel (HL-SOCHraidagiutidy of PHYtdhatrels.
Further i nchiBtha i r oL g LA Pupfille £38 AniCkBiBy and O cigposty
segnent s coFoespandd, e Od. eHGhclehntlheaplinshalet CymdioncPitte ¢Haandk SCPICH),
di sparate tgynl?ch%n?gaaor? fCﬁaQSelstggI-{)?r&mmon Control Channel (CCCH); Shared DL
Control Channel (SDCCH); Multicast Control Channel (MCCH); Shared UL
Assignment Channel (SUACH); Acknowledgement Channel (ACKCH), DL Physical
Shared Data Channel (DL-PSDCH); UL Power Control Channel (UPCCH); Paging
Indicator Channel (PICH); and/or Load Indicator Channel (LICH). By way of further
illustration, the UL PHY Channels can include: Physical Random Access Channel
(PRACH); Channel Quality Indicator Channel (CQICH); Acknowledgement Channel
(ACKCH); Antenna Subset Indicator Channel (ASICH); Shared Request Channel
(SREQCH); UL Physical Shared Data Channel (UL-PSDCH); and/or Broadband Pilot
Channel (BPICH).
[06082] It is to be understood that the embodiments described herein can be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units can be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAS), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof,
[0083] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they can be stored in a
machine-readable medium, such as a storage component. A code segment can represent
a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a
software package, a class, or any combination of instructions, data structures, or
program statements. A code segment can be coupled to another code segment or a

hardwarc circuit by passing and/or receiving information, data, arguments, parameters,



29 7. The nethod of any one of clains 1 to 3, further including
transmtting each of the respective first code bl ock segnments and

each of tRe,1R85HREL ve second code bl ock segnments usi ngegykibhdnsssl Of
frequenci esomgsla resource bl ock. 58. A wirel ess comuni cations

appar atus, i ncluding: a nenory that retains instructions rel ated
to transmitting a first set of code bl ock segnents corresponding to a
set of code blocks, the first set of code bl ock segnents being
transmi tt edos egtient caltdnts.i Mnfotmaiotly bignthedts f parsmetbis/rdats| @t. @ B passed,

subfranme usin et of freguenci es associ ated wi.th a resour.ce bl ock,
and transm fc’ﬂ%ﬁ@e‘i °§ér&'6%’i’bl“%‘&t‘s“%ﬂ‘ a”é’o*&léﬁﬁ? 618?&1%%2} R 808 BEPBRh MHYHEE o

the set of gadashbRakmssitd)aetSRponthshBsRh, &8 code bl ock segnents being
transmtted sequentially Tn tine during a second tinme slot of the

subfranme us[M§4k he sdior@f soffmagishtsaentaingotbicdediianes Aesenledr kasein cai be

bl ock; and ; G 1ecC I weTacely ORfy
execute t helr?pr%g{l%lﬁg{ %ﬁ?ﬁ?@t@i %ﬁ II% gce:d réag’hrr@ﬁor y. %@Q&Tﬁ@ @MH{I’ gﬁotsr@ the
comuni cat i dmstiappisatbed hefeic| dhms8ftwakerodencanhee steredriy theméryamits and

retains instructi,ons related.to splittin t ranspor l.ock to form
[hesor of bt BT rdctisdied Trb G bl Beh B IR ABRARL v T &3
code bl ockseiterhal towthe gaoestrotkwhg s $. canlbe cdm@uitictBle8sSoupled to the

conmruni cations apparatus of claim9, wherein the transport block is a
Medi a 20Acc8§’§eséﬁg*n‘il?Balr“’%‘fvmnslﬁﬁb%r%@&“ 1@)§F&“Unit (PDU) that is

provi ded tojgagphysi calyith a¥Rfenk®to GNEOH  NMustratek isTHQyWemhel ®8Sthat enables
communi cati ons apparatus of any one of clains 8 to KO, wherei n the
menory furt Aékizinges bybais! transmission S @ divdiglesoramraweation ergroageht. disde
o ook, See By, WiEaf gl s R Basie sy
a receiver tooanother illustration, system 1100 can reside at least partially within a base station. It
18 to be appreciated that system 1100 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 1100 includes a logical
grouping 1102 of electrical components that can act in conjunction. For instance,
logical grouping 1102 can include an electrical component for splitting each code block
associated with a transport block mto two respective code block segments 1104. For
example, the transport block can yield a total of eight code block segments; however,
the claimed subject matter is not so limited. Further, although not shown, logical
grouping 1102 can include an electrical component for dividing the transport block into
the code blocks. Moreover, logical grouping 1102 can include an electrical component
for transmitting a first set of code block segments that includes one of the respective
code block segments for each of the code blocks during a first time slot of a subframe
and a second set of code block segments that includes the other of the respective code
block segments for cach of the code blocks during a second time slot of the subframe
based upon a hybrid transmission structure 1106. Thus, each of the code blocks can
span both slots of the subframe (e.g., transmission time interval (TTI), ...). Moreover,
within cach of the slots, code block segments from code blocks can be transmitted

sequentially in time. Additionally, system 1100 can include a memory 1108 that retains

instructions for executing functions associated with electrical components 1104 and



25ef fectuate pipelined decoding 12. The w rel ess comuni cati ons
apparatus of any one of clainms 8 to 11, wherein the set of

frequenci ggg §Bﬁ%é@ed with the resource block includescfhkaoosioss2s?

f requenci esonksit he resource bl ock. 3013. A wirel ess comuni catl ons
apparatus that enables utilizing a hybrid transm ssion structure in a
wi rel ess communi cati on environnent, i ncluding: means for
splitting each code bl ock associated with a transport block into two
respective ¢odte Whibcshosagebahg cxtamd! tredmsory 0108, itan®riictundargioad fhat &te or

set of code bl ock . se nts that. jncl one of the respectjive code
36 bl ock 9 cBE T RBTALdeopr Ko asd T et Pa sy 118 o
slot of a swyugspne an@ha ARCERG 8aLridd ende BLnek seeiprat f bhdlr more

i ncludes the other of the respective code block segnents for each of
the code bl s@kediggrtsndf is fconiser 1ot passiiipto dmcliveevanyiongsieabieuebivglion

a hybrid trgRsmhashan o MHGhtiRoeies® FheoMibRliens GOMMRLGALRES
appar at us O?Pcla m 13, #urt eﬁ%%ﬁﬁLli%ﬁmﬁ%aﬁgmgorlgﬁgigﬁng t he
transport bkmbédinants, biieonsoefeordineryk skill i 3he Fhemay rasbgsge that many further
conmmruni cati gns,.apparatus of . claim13. or 14 .wherein t t ranspaor
b ock i o n PREPERERS 2 Belueioll OF il ot Rehe e “ERRRRE e
i s provi deddé@riBedpdyisidiadntd sy entefided te embehicagll sudiGaltedtiens)inteelifcadons and
conmruni cat i ons appar at us .Qf. any one of clai 13 to,15, rein the
Frrot set obecane o Vel Do rud becar hfecdne B GBS i e e
during the e SliedtithR #t WrnPPRclb& S8 GRAH i elthPfth€ Ae@ild] ekrisRINMEBNILS
are transmtted sequentially in tinme during the second tine slot.
claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.



17. The wirel ess communi cations apparatus of any one of clainms 13 to
16, wherein each code bl ock segment in& he first set of code bl ock

segnmen t ts is transmtted at
a uni q@?a@%@ﬁ?ﬁw&ﬁ%@%ﬁ%%ﬁ%g@g?@ka receiving wreless

comuni cati on apparatus to effectuate pipelined decoding. 18. The

wireless co I cati.ans,. arat us of .a ne.of cl ai 13. o
wher oi & oaoh ot bt g AR bR hpBl e bl S G brmmunicarion
segnentisiramdertt Heclgigond set of code bl ock segnents is transmitted

using a full .set aof fr enci.es _of .a res ce bl ock. 2019. A conputer
pr ogr am pr ofﬁﬁ}%fn,g aﬁ%&fpﬁgﬁgoﬁgméo LRSS <0 §§5}°§Eﬁ’e medi um i ncl udi ng:
code for spHividingngcleofttiegriapldy bf dlde blocksritto tao @l merakdspogtiof codotleckdepuokds;

e 1ot poe B Rl B B Rl S5 SR AR or o
r espechbiovie ifi & fisst timoelet dflagekrasegmdnt associ ated with each of the

Dbt or AP oK pob 8 ubd Bl B LG e Ay or e
associ albeld invk tdvombitrhe 9t of e spiftanel i ty of code bl ocks in a second tine
sl ot of the subframe. 3020. The conputer program product of claim19,
wherein the transport block is a Media Access Control (MAC) Protocol

Data Udit (PBthnethhébf ¢lsimpl, owegt@diht oampahylsticala Medie Acdesr CamobNIAG) Protocol
2L e sSTB B R LAy Bl S W b, 20, he
15 3. The method of claim 1 or 2, further including:
splitting the transport block into four code blocks;
dividing each of the four code blocks into two code block segments;
transmitting a first four code block segments during the first time slot of the subframe, the first
four code block segments include a first one of the code block segments for each of the four code blocks;
20 and
transmitting a second four code block segments during the second time slot of the subframe, the
second four code block segments include a second one of the code block segments for each of the four

code blocks.

25 4 The method of any preceding claim, further including:
transmitting the respective first code block segments sequentially in time during the first time
slot; and

transmitting the respective second code block segments sequentially in time during the second

time slot.

30
5. The method of any one of claims 1 to 3, further including transmitting each of the respective first
code block segments and each of the second code block segments at staggered times to enable a decoder
at a receiver to effectuate pipelined decoding.

35 6. The method of any one of claims 1 to 3, further including transmitting the two or more respective

code block segments corresponding to each of the plurality of code blocks in disparate time slots of the

subframe.



i ncludi ng: 35code for splitting the transport block into four code
bl ocks; code for dividing each of the #bur code blocks into two code
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segnent.s for. ch of t e, four code bl ocks; and code for

P i P
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transm 1 ng a SETONE 10UT code Dbl ock segnents during the second tine

sl ot of the 5subfrane, the second four code bl ock segnments include a
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second td tranSI%{ttn;[g a second set of code block segments corresponding to the set of code blocks, the second

10 set of code block segments being transmitted sequentially in time during a second time slot of the
subframe using the set of frequencies associated with the resource block; and

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

MEMory.

15 9 The wircless communications apparatus of claim 8, wherein the memory further retains
instructions related to splitting a transport block to form the set of code blocks, and dividing each code

block in the set of code blocks into two code block segments.

10. The wireless communications apparatus of claim 9, wherein the transport block is a Media

20 Access Control (MAC) Protocol Data Unit (PDU) that is provided to a physical layer for encoding.

11, The wireless communications apparatus of any one of claims 8 to 10, wherein the memory further
retains instructions related to transmitting each code block segment in the first set of code block segments
and the second set of code block segments at disparaic times to enable a decoder at a receiver to

25  effectuate pipelined decoding.

12. The wireless communications apparatus of any one of claims 8 to 11, wherein the set of

frequencies associated with the resource block includes all frequencies of the resource block.

30 13, A wireless communications apparatus that enables utilizing a hybrid transmission structure in a
wireless communication environunent, including;
means for splitting each code block associated with a transport block into two respective code
block segments; and
means for transmitting a first set of code block segments that includes one of the respective code
35  block segments for each of the code blocks during a first time slot of a subframe and a second set of code
block segments that includes the other of the respective code block segments for each of the code blocks

during a second time slot of the subframe based upon a hybrid transmission structure.
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18. The wireless communications apparatus of any one of claims 13 to 17, wherein each code block
segment in the first set of code block segments and the second set of code block segments is transmitted
using a full set of frequencies of a resource block.
20 19, A computer program product, including:
a computer-readable medium including:
cade for splitting a transport block into a plurality of code blocks;
code for dividing each of the plurality of code blocks into two or more respective code
block segments;
25 code for transmitting a respective first code block segment associated with each of the
plurality of code blocks in a first time slot of a subframe; and
code for transmitting a respective second code block segment associated with each of the
plurality of code blocks in a second time slot of the subframe.
30 20, The computer program product of claim 19, wherein the transport block is a Media Access
Control (MAC) Protocol Data Unit (PDU) that is provided to a physical layer for encoding.
21. The computer program product of claim 19 or 20, the computer-readable medium further
including:
35 code for splitting the transport block into four code blocks;

code for dividing each of the four code blocks into two code block segments;
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code for transmitting a first four code block segments during the first time slot of the subframe,
the first four code block segments include a first one of the code block segments for each of the four code
blocks; and

code for transmitting a second four code block segments during the second time slot of the
subframe, the second four code block segments include a second one of the code block segments for each

of the four code blocks.

22, The computer program product of any one of claims 19 to 21, the computer-readable medium
further including:

code for transmitting the respective first code block segments sequentially in time during the first
time slot; and

code for transmitting the respective second code block segments sequentially in time during the

second time slot.

23. The computer program product of any one of claims 19 to 21, the computer-readable medium
further including code for transmitting each of the respective first code block segments and each of the
second code block segments at staggered times to enable a decoder at a receiver to effectuate pipelined

decoding.

24, The computer program product of any one of claims 19 to 21, the computer-readable medium
further including code for transmitting the two or more respective code block segments corresponding to

each of the plurality of code blocks in disparate time slots of the subframe.

25, The computer program product of any one of claims 19 to 21, the computer—readable medium
further including code for transmitting each of the respective first code block segments and each of the

respective second code block segments using a full set of frequencies of a resource block.

26. In a wireless communications system, an apparatus including:

a processor configured to:

divide a transport block into code blocks;

split each of the code blocks into two respective code block segments; and

transmit a first set of code block segments that includes one of the respective code block
segments for each of the code blocks sequentially during a first time slot of a subframe and a
second set of code block segments that includes the other of the respective code block segments
for each of the code blocks sequentially during a second time slot of the subframe based upon a

hybrid transmission structure.



