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SYSTEMS [ 0002] FIELD OF THE | NVENTI ON [ 0003] The

present invention is related to the nmedi um access

control (MAC) design of high speed packet access

evol ution (HSPA+), and |long term evol ution (LTE)

systens. More particularly, the present invention is

related to a nethod and apparatus for assigning

physi cal resources and transport format attributes to

a pl uralit)f of parallel data streans according to
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Communi cations standards are devel oped in order to
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sorfi) RED FRebrEm@inerk THR) Pt CORARELLHT Wit haq common
tradskifiSsibartimetinteakaRAWID. Access Network (UTRAN) via an
lu interface. The UTRAN is configured to provide

wirel ess tel ecommuni cation services to users through
W rel ess transBACKEROUVNDIOR THRNRVENTIGKerred t o

00 U B e Sty Syl Bl e L B o
Con@l@liniedidn? tdiendMES HrandridldpedWideradr ceslepiwisi glbbal
connnéjclt%viig} or%\(r:icxz'e %gs gyggnl\'@)a{nd to achieve performance goals in terms of,
for example, throughput, latency and coverage. One current standard in
widespread wuse, called Universal Mobile Telecommunications Systems
(UMTS), was developed as part of Third Generation (3G) Radio Systems, and
is maintained by the Third Generation Partnership Project (3GPP).

‘[0005] A typical UMTS system architecture in accordance with current
3GPP specifications is depicted in Fig. 1. The UMTS network architecture
includes a Core Network (CN) interconnected with a UMTS Terrestrial Radio
Access Network (UTRAN) via an Iu interface. The UTRAN is configured to
provide wireless telecommunication services to users through wireless
transmit receive units (WTRUSs), referred to as user equipments (UEs) in the
3GPP standard, via a Uu radio interface. A commonly employed air interface
defined in the UMTS standard is wideband code division multiple access (W-
CDMA). The UTRAN has one or more radio network controllers (RNCs) and
base stations, referred to as Node Bs by 3GPP, which collectively provide for



The UTRAN has one or nore radi o network controllers
(RNCs) and base stations, referred to as Node Bs by
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coverage for wireless comunications with UEs. One or
nore Node Bs is connected to each RNC via an lub
interface; RNCs within a UTRAN conmuni cate via an |ur
interface. [0006] The Uu radio interface of a 3GPP
system uses Transport Channels (TrCHs) for transfer of

the gaeg%aqﬁﬁ@ cé’{&a?é ghhatksh %bﬂﬁﬁ&niéﬁaoﬁg itRAESS Ode"or more

conmuni cations, TrCH data is_conveyed by one or
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codi s specifie he steps after .coding inglu
0094 o f&g’f?e Qe Rt ?f‘o Jr@*f. Hao o Sofe v%apqsgﬁ. ?frCH
(CCTraTe) 20dMERém! e il ok iR réBfIehied. cHiendladhn fstaiRns is
explsaelgngntta trI %r)](ample, with respect to time division duplex (TDD)
communications in 3GPP TS 25.222. Starting with the TBS data, Cyclic
Redundancy Check (CDC) bits are attached and Transport Block

concatenation and Code Block segmentation is performed. Convolution coding

or turbo coding is then performed, but in some instances no coding is specified.

The steps after coding include radio frame equalization, a first interleaving,
radio frame segmentation and rate matching. The radio frame segmentation
divides the data over the number of frames in the specified TTI. The rate
matching function operates by Iﬁeans of bit repetition or puncturing and
defines the number of bits for each processed TrCH which are thereafter
multiplexed to form a CCTrCH data stream.
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di vides the data over the nunber of franmes in the
specified TTlI. The rate matchi ng functi on operates by
worenT®zdssbit repetition or puncturing and def PaeaISEdee/002738

nunber of bits for each processed TrCH which are
thereafter nmultiplexed to forma CCTrCH data

stream [0008] In a conventional 3GPP system

conmuni cati ons between a UE and a node B are conduct ed
using a single CCTrCH data stream although the node B

00 be qANE WUbAREH tidh A TR Satdrh de N N
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i nterleaving and mappi ng onto one or nore physic
othendaCH dafesHgamsr of physical channel s corresponds
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scrapblingal Pleyriealel chanpel tyegmantstipon af seco@@TriGkerleaving and
eCh.f | i .
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' [ T reqguire know ed of . TIr
chaBRUPNEE s ERanl BlaRore L VRS LS RO e MoRatea
for ewexhaiTrtCHsraisFiaanepentasfignad fregetentiiFS) is specifi ed

' nt ai nixng redet erm ned nu [ Pl kransport Formats .

cofiL SR LSS MBROPVED FIo Shapali FRLEBIS, i
esspaialietreverseidnoy tibe ngesiingnstatBa. siAzescdingly, AN arrideNpde B

f.senl statjic pa ers, includi TTl, .cqdi type, .
phy% bc(?? ngrpe ?eﬁtg’,n rgf)e&‘?rgﬁghirﬁgmﬁgr éﬁé‘i‘@ dgd °€R%q'bgﬂ g?%‘g’eésmg
pardheterscdefacoestract thecTB8ath. FoSeakh T8, dMeHa st Format
Jor a.particular frane i.s, denoted as.a

Set ITESh P CeREifEl ‘blniing | SPetRTiReT BARIVeEESt, Transport
Forstatg|(EFF$)-CEash B epédiflepe vatibry 90 dyhainit haremieterf@cluding
TB TaEn %%?zse%fj a%gra-rv-grié%% rof semi static parameters, including TTI,
coding type, coding rate, rate matching parameter and CRC length. The
predefined collection of TFSs for the TrCHs of a CCTrCH for a particular
frame is denoted as'a Transport Format Combination (TFC). For each UE a

single TFC is selected per TTI so that there is one TFC processed per TTI per
UE.

[0011] Receiving station processing is facilitated by the transmission of
a Transport Format Combination Indicator (TFCI) for a CCTrCH. For each
TrCH of a particular CCTrCH, the transmitting station determines a
particular TF of the TrCH's TFS which will be in effect for the TTI and
identifies that TF by a Transport Format Indicator (TFI). The TFIs of all the
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UE. [0011] Receiving station processing is facilitated

by the transm ssion of a Transport Format Conbi nati on
wonadi7oatms (TFCl) for a CCIrCH For each Tr CH 8€TaS2007/002738

particular CCTrCH, the transmitting station determ nes

a particular TF of the TrCH s TFS which will be in

effect for the TTlI and identifies that TF by a

Transport Format Indicator (TFl). The TFls of all

theTrCHs of the CCTrCH are conbined into the TPCl. For
TrEHANGH the CCTEH TdfeHeombided uﬁ"Bdth-g %Iharlﬁ)r example, if two

rrultlplexedtoformCCTrCHI, and Tr CH
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valid TFG's for CCFrCH coul'd i
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thewqﬁﬁ‘élo rfgpt(tl@@\r 1h %{_ﬁéj f Qﬁet e%e{v%ﬁg ngt%g TTItth. TrCIél was

CCTrCH . [0012 speciticatl eases 5 an
formetted Wi’fhgTF a1 Fﬁ@ﬁr@ﬁﬂz Iv@smrma@’@{demnh/ 8IRR2 foasthe received

Tt §f CeRSAFSi ons are acconpl i shed according to hybrid
autorrat??:ﬁrepeat request (HARQ . There it is currently

[00¢8kci f i dd WMAS wﬁcyﬁmtmmgd@qsas@s Mmi“ratpemtmﬁh@to HSDPA and
f e
HSL pee’d%sf(% et ttr:%gg e%\?ro % %Snl +f°‘§’ﬁ‘([ﬂpolbsﬁ?‘;\¢e P§‘gﬁrdmg to
hyhred pgbomatit repelitoreguests GHAHQ?A)de 1W§Mﬂeﬁﬂlg' dpeeified that
T Qe art of nt effort ad
on 4R b0l LUElaR! &R Lolosh ARG ot F isefiay
[00Opakcket - &ifnghmszh)eaﬂ Sy&ﬂﬁﬁdl aaPpaci dvolaticn C(C}‘ISPAQE aid LM-IS ersal
{. . ln this + and LTE

ter SRSl Rail 44elhe” CHTRRD Cone SERAR Tong Bora ava eI are
pant adizocurreet BEor: mad bdGPm %st AHaeNihghidhedathQate, low-
has been oposed to.r e code

tat GG Br e R “HelEa SRR R Aavrake i VA nébers. Tn
thicregaed] bothi HSPMFSnd 1. 161 afw@aﬁgldef;fgmuwﬁu seiFish i changes

to existing 3GPP radio interface and radio network architecture. For example,

in LTE, it has been proposed to replace code division multiple access (CDMA)
channel access, used currently in UMTS, by orthogonal frequency division
multiple access (OFDMA) and frequency division multiple access (FDMA) as
air interface technologies for dowriiink and uplink transmissions, respectively.
The air interface technology proposed by HSPA+ is based on code division
multiple access (CDMA) but with a more efficient physical (PHY) layer
architecture which can include independent channelization codes
distinguished with respect to channel quality. Both the LTE and HSPA+ are
being designed for multiple-input multiple-output (MIMO) communications



mul ti pl e access (OFDMA) and frequency division

mul tiple access (FDVMA) as air interface technol ogi es
woéano7deraki nk and uplink transm ssions, respecPCYRISFN07/002738

The air interface technol ogy proposed by HSPA+ is

based on code division nmultiple access (CDVA) but with

a nore efficient physical (PHY) |layer architecture

whi ch can include i ndependent channelization codes

di stingui shed with respect t o channel quality. Both

ph}fsﬁ&l uIﬁeﬁ@ﬂpﬂﬁPAﬂrﬁQ&wﬁbﬁgsfg%%gnﬁg.llflﬁfe data streams can be

| e-i nput mJItlpIe -out put _(M_MO
use E‘F‘E‘H‘l’? PR RETELED & a%@lf}ﬁ&?‘ie Bin such new

[00$¥5t ens THEirdvieRkdrstid?e 844, dCﬁ{htbﬁleUéagmﬁg% PP, medium
ormunl cations_between a UE and a Node B. CJ} The

acepsy etbrls MG e laver perodieres e natedesignsd ngmth the new
PHYERy B AGE R 8ure @ﬂ@fea@ﬁ%@ of ﬁ%ﬁi&'opﬁ&ge%lﬁ s 29 @Qh)ection

designed to deal wth t new P ayer Itectures

in thedepaapt Y TSt stepdapd cb@g étpts‘sﬁéipemo appgueswoe iofrthiernew
{

e T 85 40 1555 01950, o

not; liited toe tinksy and HregupridgRtistiibutionl iand, mbuben of siibeartizds in

LTEOch 4158 t of .

Tiszu%}%:ar rier gg?ﬁaﬁ%éﬁpfﬁ}ws%‘él%ﬂzdgmn codes i gtﬁ%lgﬁ}fmtheqcase

of MI¥ier ent ant enna beans in the case of M M) [0015]

0 or di defii he _curr

(00BRS" o1 arqbRuhe To VAE DORF BRMAR-BE LERRE 1 bl

stapdandysladal multmlsxmy imtodtrpaspontdantlat isantapped teux Ismgiatdata
\/ e ANSRAY 0 hat [ FC tio

Str%r}%c%tgg ?lé{er’ qulﬁréehdeI b Bmge?lgg ﬁlﬁe eq%lé% ets)é:%’?n% Tation (TFC)

selegtioni tproesssf &y requitedi $si deteomine ttie pleyeisaay at’taih‘\lﬁés for

tragd@ididid ol r sSL.on. | nterval
ro RO, ood YRS BIRILERLRL 17 o SR Ll bson
timedpéerval éE{DEQIou@HAWQ) Amconhngly, \mhny: bne tuybridl @utd»aiﬁnc repeat
for ELOr rrectioon, js all.ocated,for
e g e e R
cormcupnsrsohlwdh(té(hgoeran@r@ngﬂmm odd P AbmanGnidhion. Accordmg to
descri elgHﬁ,blove E- No iC
the {EPPOREPAIR 18V i Pl B SRR B e o Aeehbbove, for o
given ﬁEMOBSdomﬂmmdMioal thalisle ShiyeRal resflteé ighfupdImay be
nt|aI | t.i pl.e o(liatta streans .to be transnjtted
ava?lg G T t[yﬁ“(jﬂ}l%lgt f(g'n a transmissions, resulting in potentially
multiple data streams to be transmitted for the communication.
(0016} The inventors have fecognized that, starting at a common TTI
boundary, multiple data streams may each have common or different quality
of service (QoS) requirements, requiring specialized transmission attributes,
such as modulation and coding, and different hybrid automatic repeat request
(HARQ) processes. By way of example, in the case of multiple-input multiple-
output (MIMO) communications, independent data streams can be
transmitted simultaneously because of spatial diversity; however, each

spatially diverse data stream requires its own transmission attributes and

HARQ process to meet its desired QoS requirements because of different
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[0016] The inventors have recognized that, starting at

a common TTl boundary, nultiple data streans may each
woave/omyson or different quality of service (@y8)US2007/002738

requi renments, requiring specialized transm ssion

attributes, such as nodul ati on and codi ng, and

different hybrid automatic repeat request (HARQ

processes. By way of exanple, in the case of

mul ti pl e-input multipleoutput (M M) comunications,

chaPERBALAERErGREA PhERATRe E&FeREly AARPAEI LS dﬁ %rocedures

si mul t aneousl y because of spatial diversity;
to asgign abaibiudes %1/0 wulapledatatsireame aimvisgueousty and towffectively

mkz{@ﬂéqel%jawr% hh! GBS!6 SRR U AroaRes L0 meet 1S

desi qul renen ecause 0 ‘f er ent channe
[00&Rkr act eTh% ipventoith baee glayetapedeat inpthvel KACselettiog smattiple

traR50UrE q‘bjﬁﬁéts '11%9 g&ggﬁj e%?i%&n l tl lyemgagst Fements and

streams sinmul t neous ec pr OVI e
Qo geatiremente thatl expd@ts thpaecw PHY l'baitea astmle:ares arfdofRa@res of

Iisﬁﬁﬁ_éﬂ#@ﬂﬁpg taye devel oped a nmethod for selecting
mul ti

ple transport formats in parallel according to
channel quality neasurenments and QoS requirenents that
[00 | oits the new PHY Iayeggg% tes and features of
A+ and LTE systens RY [0019] The
[00pPesent Thw emesart prewitdes paovided ot methodp Iaﬁﬂahpﬁarfanﬁs for

T | ect
R R T —
(MACHJeged tbyddfalgwmlpehdng)m: lpebp@s@adebﬁ' Bsbl Hpé@h patiaitAs}cess

evoﬁﬁ;sSI gﬁgPt ayer %V{()J %f:tlteg]?_l & 18?t(i&‘§ﬂssg§penb%,mﬂlg@ng physical

layele Sﬂbmatar(al dral attirdbwgtel)y aiyslﬁmisl PaBotedie fﬁ@l&cm&gﬁtﬂﬁsmssmn

schfoll) n@lniTH MIMG, S0d PRI TR Sentirbrsnte, ohomsthed is

prosidud| faneausing tranltipki IFQ rs%l&lﬁoﬁsth)ﬁﬁ:edﬁf'dsl E)ﬁhﬁmaﬁ&)usly to
the quality of

asoll il PP Rt sbEl B! HSeib btonhy the avatie

of delﬁelCB HRRIS) adeqatramieats ehahadLhi Sdcbfding HRCtHY BB RAEal channel
nvent%on S orts the transm ssion o? a plura ty. of

chagafiErstog el i5h BFeSOHORVERARR nPLRRES (e treneRvlion of a
plutdlity) ob(]iﬂ’tdaﬁy'ewnts ho®i 4 heinMeh 'Tﬁlahéﬁﬁ'ss@én time interval (TTI)

bou(ljfdfafrf; rv?" Ie? hee(iI~ n rma {zaedt g‘redﬁflerrg]la 1ated QoS via the parallel TFC
selection functions. Substantial changes are introduced to the previous 3GPP
TFC selection procedure, defined in the high speed downlink packet access
(HSDPA) and high speed uplink packet access (HSUPA) protocols which
address new features in HSPA+ and LTE systems as described above. The
present invention readily provides for dynamic hybrid automatic repeat
request (HARQ) process assignment when different HARQs are applicable to
the data streams.

[0020] For a preferred embodiment, a wireless transmit receive unit

(WTRU), that includes a receiver and a transmitter, and method are provided

that process communication data in a hierarchy of processing layers including
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sel ection functions. Substantial changes are
introduced to the previous 3GPP TFC sel ection
wonoraderse, defined in the high speed downl i nkppaaiseio7/002738
access (HSDPA) and hi gh speed uplink packet access
(HSUPA) protocols which address new features i n HSPA+
and LTE systens as descri bed above. The present
invention readily provides for dynam c hybrid
automati c repeat request (HARQ process assi gnment
a phyeiealli(PEEY e My diARQ cdi@maRBdesS adn@rdl (VIAE) 43V & and higher
trﬁgmc{oom] For a referred enbodi nent, a wreless
laygys Yaser veanswprt elackign daviga defines smeesigament

of Ripghhed ThiaNShhdBlssiodN ﬁafﬂettb Opaﬁll‘él RIRY Q:‘?gaﬂmg' Hased on data
process communi cation data in a hierarc

chaﬁ?f&&@é%% geteayrst roph bighsrdgzenshind @&VSI(CFDiwgsorlagaanﬁoanatwn
recéQEd Uﬁbﬁ‘lc ERE SPHYN tléﬂr ('M%:)tré\l%ﬁ't afggté\glc %Técaio?ry ﬂ[aélce Ablso
MAC | ayer transport format selection device
gengrateginemirast forgakparameters femeagls datm stiepem.t & multlplexer
confidndht %uﬂﬂil@xe%l flfeafﬁ]ngﬁﬁgs‘i'oﬁ) 'agggtoﬁtg Qﬁ% %%&*gﬁélséét% streams

recei ved from hi gher [ayers an reso
in frapeperhthlesks i accardaneemitth @herdnta @peram 'ﬁselgnmamrtpmd the

reshULTR! t:38lsH6H *ngeax:ﬁl%]t%gsa %ga Qtteasb)tr ’&%nsﬁgnrsjﬁnort format

or mat par aneters eac ream
selqssélﬁpo#eme potl tautpetccthet sededtinealy rmalstudaxedhtmennssmﬂn elata to

.|
accor d@ﬁgg@%\ﬁrﬁﬁ&ﬁ%@a : 9 Qvélr ?&3%8%{3/% :%1 %m % resodn‘f:% é)artltmns
via jeaepec ioye antansae ifer tuammttpgg avieeless signads. affrdfepybly, the

tra1t1 ot r%r tsefe%il t d%@ic%(:t A rggegatp ytgycta?h SaB}é%SSSIOD

| ect exed transm sr on
attmhl}tﬂs fush as m@i‘nls’epn rami/ecrdmgsraﬁe:t(Mfﬂ%p hyﬂnbai of subframes

¥ n Aptennas.
e T ——
hybridaastiponati¢ mpaalt reghet t(HMi@epamnaiesm gener at es

scal rnrris'o attr but es s hasrmdl
[DOﬁn% Icodl n%l r?a?be’e(( I ) rr‘I?JIefrJagS? fP%r@%paﬁgP to those of

ordinaapsskilisirohe | axe lbaﬁedruplin thd |f))llod'hhli§tde§ﬁ11@ﬂ’mﬂ_ o, presently
S50D. bower. and brid automatic repeat request
pre%ﬁg\%m%?xdl I?tg\rl\‘g ‘ﬁ%mﬁ‘ her objects and advant ages

w || be apparent to those of ordinary skill in the art
sed upon t i ' it f S Iy
mo%@ef erred en‘% &Eﬁiﬁﬂé‘#ﬁﬁéﬂ ﬁﬁtﬁ%ﬁﬁi\ﬁg
[0023] A more detailed understanding of the invention may be had from

the following description, given by way of example and to be understood in
conjunction with the accompanying drawings wherein:

[0024] Figure 1 shows an .overview of the system architecture of a
conventional UMTS network.

[0025] Figure 2 shows the application of parallel transport format
combination (TFC) selection functions each TTI within the medium access
(MAC) layer to support the physical layer features of proposed LTE or HSPA+
systems in accordance with the present invention.

[0026] Figure 3 is a flow diagram for MAC procedure each TTI applying

q-



[ 0022] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0023] A nore

det ai | ed understandi ng of the invention nay be had
wonemomiasf ol | owi ng description, given by way 8€T1/US2007/002738

exanpl e and to be understood in conjunction with the

acconpanyi ng drawi ngs wherein: [0024] Figure 1 shows

an overview of the systemarchitecture of a

conventional UMIS network. [0025] Figure 2 shows the

application of parallel transport format conbination

a fldFDtyset e QRIdcHRA! FlREioRacH %gglglw ciah:hnfc; F@aﬁ%eu&ysical
access (MAC) |ayer to support the ysSi ca ayer

TespREge rRasegf opr 9%@%@4 ATEilyr oMsEArempptemnd quality of service
RECEHARTGH 2bbdrdahl §6N Ly leBfonl 0026] Figure 3

rels a f|0m1§iagr§%1€g?ﬂﬁﬂc ﬁf%ggggﬁgggggh TTlI appl yi nga

plurality of TFC selection functions to assign data to

[008YA b@ﬁ&[ﬁ!ﬂ%ﬁébﬁl?ﬁ%ﬁ?ﬁ‘ WWR%MEWEWPEMNTS

nmeasurenments and quality of service fequirene
accordance with the present invention. [0027] DETAI LED

[00RESCR Pﬁh@%@@seﬂ#ﬁn@@ﬁﬁ%ﬁ%@%ﬁﬁ%@@iﬁ%ﬁé@% SJOangﬁication

present | pventl on IS. ap icabl™eto W
systerpeniptlading rbely ot bisnitedt todThiyd Geberasion Partredship, Project

3GPPY td t hips Rroj ect (3GPP) . |long term ..
SCTLS T T (RIS B figh et ks 085 B ion
(HIREPAsysteyst ebe Miesenk esentionnweyt bomsedyinbleothsaglink (UL)
[ ( lin DL). conmunj cati ons, and
and AbfaiiRlc B bR, bl o RO PN LS Bhod i in, BBtess
trapsrnit fepFiReg)unih (WEIRE),erlseteferred Soamsus asexaqiipasiit (UE), or a

NoddB) g1edrefeadOdlSo B a0 SGIGLr o0 L0 as @ base stal| on.

n general, a wreless transmt/receive unit
[0029TRU) iIncderdes], uwitedesa drahsmitireceive wmitiSWTRU) includes but
- equyi t,. obile statiagn, fixed or bi L.e subscri ber .
is it e Ve ol ol mgdieectaplopsnar cagpply subscriber
unigspagsranelliRDAelemtomey personal difital aisbRtahty(FDAJ, cdaiuier, or

abl g _of erating { W rel.ess. envi ronment. 'A base
any PR et o BFGRR Bt Sherehas i Beeigigg quyitonmont. A
basprsbaticke inattype lof WI'RUCegﬁ}e&'Qléﬁdbﬁbﬁb@ tg\&_ﬁbﬁd@ Rdtwork services
I ngl.ude IS not ]I t to, a e-B, site .
o G U e St g R 81 e, st
conkrilllerf acdesg pitivt 6€ dny Sthékr th8%F interfacing device in a wireless

environment.

[0030] A revised MAC protocol is provided~ to take into account new
attributes and resources introduced by high speed packet access evolution
(HSPA+) and long term evolution (LTE) systems including, but not limited to,
channelization codes for HSPA+, the number and distribution of subcarriers
in the frequency and time domains for LTE, different antenna beams in multi-
input multi-output (MIMO) schemes for HSPA+ and LTE, and subsets of
antennas in MIMO schemes for HSPA+ and LTE. For HSPA+ and LTE
systems employing MIMO, the present invention provides different link
adaptation parameters, for example, different modulation and coding schemes,

for each of a plurality of parallel data streams. The plurality of parallel data
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environment. [0030] A revised MAC protocol is provided
to take into account new attributes and resources
wonoo7odexaed by hi gh speed packet access evol ut POT/US2007/002738
(HSPA+) and long termevol ution (LTE) systens
including, but not Iimted to, channelization codes
for HSPA+, the nunber and distribution of subcarriers
in the frequency and tinme domains for LTE, different
antenna beans in nmultiinput nmulti-output (M MO
streSfHREIR Sy dsfiin ddSRA di R Ent-physiddltreS b8 dro@hs af defiarest ispatial
MO schenes for HSPA+ and LTE., For %@ﬁ and. LTE " th
chasyels arsfesablyased w Mg applityeleserwice TPBHITSP Ty 8k the
datzg h{ ?@ ESsnlitide SOPPIALH BhP ALANEY Bf fhe éHMBIANBbECifically, a
[

a
erent nodul ation and coding schepmes, for eachv%;ath
metpbdrialnroyidefl toanenmelizeRo8 awrpnRaralis]dlalp FapaTpy vgien the

S a@@él £/ d&%e@l‘? L RPES 4 5zPaSFbeH Jos fiddiféBBhts for parallel
physical resource groups of different spati al chglngel S

datgprstfeansh| whemastad emmple. gheldaty streazes prigangi@uspm different
r ' Sqs : ansmtted and the

radlc?ﬁ%n%ké’lesmgﬁ%l? ﬁr%@ﬁ%trg%%gﬁglggg Specifically, a

[003Mt hod Figyreov? déBustyatesr nml iPreferysd a@?lb‘?,@mb%tal ¢fg| selected

. data_str uhen the . same ; ' Si Adsd@ated with

compeaftYe c§l eélrl‘%!n{1 nQoQStfeqwl%??eh?ggf% Q?é%gi?eal I eIs -dgtea vtn

mukiple arenspabeforafasreombinption (THE) geleetiony eaghs Tl iy aipedium

from.di{\ferent radi eg i t i R Jonfi d t
aceey wgr?eﬁatys? t f’ﬁ%giﬁqngl érgj]bur e&fwltl %(gtf{’ége?vg‘ pr efoer.lrgg:ae, ?
opeeateoii hEH! o HSRA € ey signcoimacrondanaeowiphi thajpresegt invention.
ransm tt.er and/ or..r ' Ci It | h
TG EfReap oS PaP el GG G PR AL e b iR eac
trah$missicdiivm Avessd (IWACknd dy énvlvert sdth dgeiding bawrdata is to
éOO for ? W'RU configured to operate in LTE or HSPA+
be )%‘F’é’ﬁ%te n accordance with the present invention. TFC
[008€] ect i arhd snaliphoeessst (MAC)dapers processiagh cempprent 200 is
at a ream.pri,or to each transm ssi j hiot .
congHeF9 HGETLTY HOGR R HeeIO e ar e o oy 20 B 4By via o
radié BR&Ndcktes. prbOR3R | RILOR layediformaggices K- Mude Bapsrmunication
. processing .coppopent 2 Ls .confiqured.tq.r ' A
o B g1t DO RBPE AT o\ BEPENE 20T SO0 D gy BN to
the FHO JayBK €ROtradio plesb@es! cdoftdl) (RBCRrlafer andyilaper 3, are

repggéel;ll%gg b?r ﬁi%w I’ig}(’:glly i:o%r:lp_onents 203 that exist above the MAC layer

component 200. The data of the radio bearers 204: to 204w is preferably
buffered in a buffer 219 in a layer above the MAC layer, for example above the
RLC layer, until after TFC selections for the current TTI have occurred, at
which point the data is multiplexed by data multiplexer component 220 into
designated transport blocks, as discussed below.

[0033] The MAC layer procéssing component 200 is also configured to
receive quality of service (QoS) requirements and other data characteristics
202; to 202y for each radio bearer. QoS requirements provided by higher
layers (i.e. layer 3 or higher) may include, but are not limited to, a number of

hybrid automatic repeat request (H-ARQ) retransmissions, a block error rate,
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i nk provided by higher |ayers. The higher |ayers,

including but not limted to the RLC | ayer, the radio
woesmmwzascontrol (RRC) |ayer and | ayer 3, ar ePCT/US2007/002738

represented by higher |ayer conponents 203 that exist

above the MAC | ayer conponent 200. The data of the

radi o bearers 204i t o 204Mis preferably buffered in

a buffer 219 in a | ayer above the MAC | ayer, for

exanpl e above the RLC |ayer, until after TFC

a PR61GHI AMGwédrddthecdibiRtonl ThndBY & Yowhdr! Bfsetdt et Naata
point the data is nultiplexed by data nul tipl exer

chazgrissisbice o9p Inshwslegdlamm Aush ef dbaffer chpradkeistias for each
cheirfed 68 88€h SEfAWadiPBSRlerdNe MAC | ayer processing

component 200 is also configured to receive quality of
[008d} vi ce Hromsthe phusicahdi¥) layer orapaesedded by the physical layer

corRpeaftt 801, SiHeC B 28 Ay b P pgg(ge Mﬁllgg% 6@(&:&%? rggeai(/g channel

SreuwamMs rmn ayers
chagas#er%ﬁtrgﬁ EPP1 bnY0Pm EirLrpsh gmup af evaidableiphysswl telsouaces such

as CHARRE Qﬁal%bﬂe%sayirﬁgﬁ% grrlé w%%&:iur es%ﬂggltﬂ_u(lg eters that

retransm ssi ons prior
areaﬁmw‘ablﬁatcacb@m each GHEL aﬂdtmnsaoxtofmema(bfdosxﬁbmaﬁbhe(lTFC)
18@5h dRi_ciRE s uffer
5e chac?lacter%gtzﬁ)?sqé ﬁﬁ)v‘} c%gr#éqf J’é %ggta ¢ ? gaocessmg

conpporeat 200 G@BMTFgrmqtm qwier 208 is(deikifigulred 6o assign the radio
bea[r@? H§§§ Bbedtd¥olanRNYR! &@Aﬂalb?é/ g%ﬁé‘iggﬁpxoesgﬂg‘cezc}l hté?nes based

ayer processing co receltves cC
on éhﬁﬂﬁ@lfmtm 262206 208M2 @ﬁﬂl 3057 ccaarrturgta:teﬁ fodém higher layers

| ah-E a 0 ual ity
and Y BB AN 2067ho DOBIUNER G Fork PR BRLY et
[00gPk sus c@mmtﬂl e:ha@acﬂemsgxes eﬁcdvailrﬁble ﬁhysleﬁﬂsrmohréeasr sighaled

£l ction d 208 i s rOV|ded a
to ggrt o% %[b I\A%Ci? arllys/lgﬂr %for octe%ss?#&cgﬂﬁ}”oﬁ%‘n B FHIropRe of TFC
seldfOmswlayc fqroaxaakavlecmm&e fornoeff 4 ghiieteltQuaAks igdidaber (CQI)
| dat a t0,204M and t avai |l abl e
for tﬁg§?'8§§  Glalit cesﬁg‘?#ﬂlfe&%ga’bé’gé&%@eeérﬁs PP rrers o LTE,
and G24nie)iza0dM codesl iR GISRANMThHE pabethtinoentibn baked A6 aScount
he. |nfornat 206N conmuni cated _fromt he

ne bRt U Riae) SeRARR e N AP HEPERTE LPEGbedy B | LbFeand
Hsmysﬂmmaremwmﬁﬂe tb @hahgeé féroedcheT M)\Gntlyiehg, e ndt imited
o, SRR BB BLR L PUROSE Gl 8L e,
modabitiont tate( G6dihg rate, time and frequency distribution of subcarriers
(for LTE), number of subchannels (i.e. subcarriers or channelization codes),
maximum allowed transmission power, antenna beams in MIMO, subset of
antennas in MIMO, TTI duration and H-ARQ parameters. These dynamic TF
parameters are preferably determined in the TFC selection device 208 prior to
each TTI based on corresponding limitations provided by the PHY layer data
206; to 206xn.

[0036] Some TF parameters are considered semi-static because they
take more than one TTI to change and are accordingly not dynamically
updated each TTI but after multiple TTIs. Examples of semi-static TF
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for the channel quality. Subchannels can be provided

as subcarriers in LTE, and channelization codes in
wolsRA0922iRe present invention takes into accouRCTUSN07/002738

dynam c transport format (TF) paraneters introduced by

LTE and HSPA+ that are susceptible to change for each

TTl, including, but not limted to, permtted

transport block (TB) or TB set sizes, nunber of

subfranes, nodul ation rate, coding rate, tine and

parfah?é%b!ﬁ‘sn Qﬁclﬁﬂétﬂﬂeb%eo or %aﬁHQP %5&1 %? Sardd Qfle L5 of the cyclic

unber of subchannels (i.e. subcarriers
redeﬁéﬁﬁ@-x ichaek GAREd é’gyferﬁhlm matamaramammass idetermined

acc@%é toaﬁkﬁﬁﬁﬁ BeATRad JfbﬂVbW to° ths rrg{aenré ﬁ:?_ﬁ%q Scdrbination

duration and H ARQ ese dynam ¢
(TFﬂﬂ %@&W@t dgwce2@8 froat erhisher tee snihes, for exheapteChe Radio

ReS@r&S EbRR: R prior to each TTlI based on
ecorres ong?EN @?}n%%gtl ons provided by the PHY |ayer

{0033k a 206ﬁ‘h€t 68lection 3Bivi®oRe8 TF afigneddts aasign the radio
I t th ke more th
becf S 0, 35t 14 D SCANAR DRSS LIRS
comaném&aamnbﬂﬂﬁmseﬁqtm fm:ld;lopls 2101 | is. 2Ewmeasﬁ§n the

a de t.he type of
rad%? a§élﬁ&5%1 Eﬁ% é@?g& ft§tljﬁggcy%:vlel atfaeﬁ%%%%’ﬁc%/ th CEBQN and
idel(l@ﬁC)feSp@Icsﬁre TABRR pemebsest molctopﬁxm(b ¢he RH¥ layer wh1ch in

e n i.n nal i n t 0
oL 0 SESQLALLIARTLANALLO B0 IO BT St
datd ebirezean@0Therdatn asti’aagimﬁOﬂ?ﬁt;erOQiumy&Smsfs@ fof @484 WRn one or

| SQuIce Contr (RRC 37 TFC

m°‘teh1%é%a‘% SRR SR ESE ma eacglo%*? ?@ﬁ%‘%‘%g}g’ éﬁ?&ﬁ r%ﬂ’@%ega’% or a
plubeitiyeof chatio b2@dérst Da204fVh aﬂﬂglbh&dgy behad lﬁalﬁhl)éﬁdﬁ@&ed and

ur.c rtitiaons |nto respondj n el. TFC
oss ERRUEP AL R s SBROSRRIEM OB Fetiurgvic
208 e FHoe rexaailﬂe,ZﬁhlentahliQﬂM faahb erpeet isvéorfahmisdtiga@ta, that

ocesses

2091 to 9N and i.dentify.respective HARQ I
radfy BratdsSdaiy BoorerShly AldeT SR teams g iigpty dese all of
thetdmﬂlabbmhifsgm redRQcp Ip@ﬁ'ﬁﬁiﬁﬁ§ d}i’aﬁaculaﬂ)y ?cﬂ-sz O:S‘.Qaltlsﬁﬁlssions
pect | rea e ata_streans | (0]
10038 R TSRS Bt “HAlable e oFestare Rsgtikigns will be
deﬁmléanhe kke lamﬂmmnemlm ﬁem ‘t%éi ﬁmnﬂagglz ltzmmh ?corrmbNo For
earers a o a

r 0 urality of
uph éﬁr&) éf&nsgjd%s&?léﬁ, Tt.fré? cfiopr dgyice may receive explicit
partition instructions from RRC layer signaling 207 dictating physical

resource partitions and transmission parameters for each physical resource in
each partition. Similarly, the signaling from the RRC layer 207 may instruct
on partitions that are data flow or radio bearer specific. To the extent
permitted, the PHY layer information 2061 to 206x can include optional
choices in the groupings of physical resources for physical partitions. In such
case, the TFC selection device 208 will also select the partitions from
allowable partitioning criteria signaled from the PHY layer 206; to 206x
and/or the RRC layer 207.

-11-



assigned t o different data streans determ ned by the
TFC sel ection device 208. For exanple, when only one
woadi7ooaar er i s communi cating data, that radi 8CT/US2007/002738
bearer's data is preferably divided into streans t o
efficiently use all of the avail abl e physical resource
partitions, particularly for UL transm ssions. [0038]
Typically, the avail abl e physical resource partitions
will be defined in the information received fromthe

[00BHYY | ayern20Birct Qeidfhh dlficd!Bldgh ‘i)réféﬁbﬁ é&‘a%@hés“d%‘%ﬁ QoS

the TFC sel ection device may receive ex

reqyirerpents pliths chaappbdatarofdhe mrdia beavers ﬂgﬁatq a@‘h@@)?phymcal
chathinel a1t syl Q@Lﬂéﬁé%ﬁcﬂafésb&h&n?aﬁﬁg defining the

transm ssi on paraneters or each p resource I n
dataastrepms 209 rto 208w adhe TFRe Sgleghahl degvite 2AS proRAEs the

assi%%}gﬁéntzgi tHWadBQ PELHGL 284, ??ﬁétinﬁ%o??c%etcﬁ%% s lieamsaé(?Ql to 209n

w or radi o bearer speci
rrnnltmléxext brenpenentBporvia rafsalgmmeud:rdaz;aez 14ts» 1206 khe ahannel

dat'anﬁf ytle Oﬁ%{eﬂq %'Ogesto ?0{: h?s g‘{pqr pr1 Iy C%E %3{1 ﬁigxlto the

resour ces yS|ca par I oONns sSucC
resgentivechssigneshd g/ steeang 2094 td 20MsoTheldats stdeams 209; to 209n

ot 07 RBRLOUSPS B LR GO e o

atRFa@waayebuiz OTp1esOB03 saleeteaﬁﬁvmm of itloe delea/ nf: thefftlio bearers
for paL cor %Lcﬁftﬁvegﬁt & @ Saﬂ& 0({92 g 0 612%»7 t 18dependent

ata of e radio beare
Propefesng/itanshaission tqsmidSL ties for avail abI e physi caI

ourc h f|n|n strea 09i
[00&615209 Ne'[‘]:gf)%l f#l‘fcg elfll%itleoc Gett él\/slg 8%82&33% ﬁ%‘gr ransf’ort
formgts @HRehtor dIFt deds rtadpmvirkaties slea(4d QeSZM Mier p&ﬂﬁlel data
eans 0 209N t.o the rmulti pl.exer conponent
Str%%gvﬁélé aggl 8@%&‘5&%&@ 8‘12%[]21‘3 s'%‘atnﬁﬁk q lté’hé’ﬁﬁ%‘ggtﬁﬁ a0f the
con(cj:efspbhémagapﬂnymtmdareeds&ca Qhirtition2 04N el 'BF apRicBBhifat 8hdh selected
irecte nto t respect.i.ve as ata streans
ByS{aT ReSOUrGNPAT IO 43 RTRYREd 18 %?’i?%q PYNAS TEPERsCRted by
sigrsalr@R0ato 2800 JhesTFO sbfb&tmﬁlfﬁﬁctﬁdiﬁs 2109052 14166 pPbferably
|ngbljﬁﬂCH dat a stream ggresent a sel ected
o RIS, pe Rt (TG Rbeen o, LBP oo BERFa) sorasoay of physical
resmmm,mﬂﬁﬁdum’] she]ﬁvﬁﬁﬁuﬁlHéE M gulbRdfheB, WddiNakioh | QMe, coding
end r ocess,j. ransm ssion tracks. 0040] The

ratel’F% $el% YPRRE L “ﬂ’(‘i of FUPreNigEndPatlslE), Dumber of

subthams¢isr (1.e. subcarriers or channelization codes), maximum allowed

transmission power, antenna beams in MIMO, subset of antennas in MIMO,
TTI duration and H-ARQ parameters. These choices will in most instances be
Iimited by the PHY layer. However, the total amount of HARQ resources
available may be signaled to the MAC component 200 to permit the TFC
selection functions 210; to 210n to assign HARQ processes for the data
streams 209; to 209y via signals 230; to 230n to the PHY layer. The HARQ
partition assignment is affected by the values of other related parameters, in
particular, the values of the modulation and coding scheme (MCS) and TB

size. The TFC selection functions 210; to 210y take into account the values of
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formats (TFs) or TF sets to provide the desired QS
for the parallel data streans 2091 to 209N based on
woOher7oozanel qual ity paraneters of the correspeadiusgoo7/002738

physi cal resource partitions. The TF sel ection for

each sel ected physical resource partition is provided

to the PHY | ayer as represented by signals 230G to

230N. The TFC selection functions 210 to 210N al so
preferably make avail abl e paraneter choices for the

phyRIt4S i 8gkr IESAW &8ss, O%re?&é%ﬂf AL SR G8 Pakd | Bf%gl of the

such as nunber of subfranes, nodul ation rate,
phygiged, TesQHTeanPatiionsncyhen sdetenmingre ofthe uHZARQ epgrmtmn

ass{gfrﬂe&tl_@r t@%@c@& &mcé’c?éulﬁé %O(ﬂ tc?30§15" b(fg rtflé %osfe Hrnited

channel i zati on codes max! num al ransm ss
casqwhere thaRIRK dapendictates thmfAB@ompume mmtemmsg; the MAC

conMoM@nt Bbo deatdRnsa8d gsé\*iiﬁsﬁei g&rgéegg%e agggi.gd C«!&% £ Yata

In nost 1 nstances be imte
Str@lﬂm%eﬁ’l,tqwn otal ampunt of HARQ resources avai I abl e

[OO@y be Th%nﬁ?' gletcgo}lqﬁc %&P@%?e%%ﬁ Oroeg.c%. R j % h%091

TFC sel ecti on uncti ons 0 assi gn
to 29y cieprovidasy viah21Giatea2iy tatlse 2aa mwltitﬂ@ﬁérvccanponent 220.

Thé&&%%ﬁl@g@xe} Qoxﬁlé%lellhébéad; seecs;_%gl a?:;on ecggs?tenate and

partition assign R %
segmiehé rrespédived highanttyer sdatansqmaaﬂns cml)sar to t209nvaltuetsanéport

Q d chene ) size. .
bloclFRY 2 sl B8 B PO D60 ERR o s Negpeet sl assiemea
phyaireb uassou:me paatitiens oafqoﬂg&srmaﬂled &yeﬁhep'HFﬂméleéﬁon device 208.

r r nd_TB si ze f each th
The?eﬁ%%r ce 1part i Pagngr%h%rﬁ%e&ng' Mt n‘be Eﬂ%(}gﬁyceiayer for
trappamissionoovexrgshygiicad thanhels stthﬁtmg spet bbmm&atmmﬁﬂaﬁ time
Int t he PHY
intq 8L (ML BoPan o MRelRP Bire, Pk N BOEF JRFIGeS the nimore
antemmqwfme rttax%ﬁltdm@sthmer§e.IaaeireIelse sHARQs.pr ocesses
signeg, to t dat a st 2 to The
(0042 s o eg’trfa%ﬁa ¢l ﬂgflﬁ% %g& ggé’é ?‘6% ngg% hig}a‘t to 250~ are
cooﬁh@?ﬁ] in0le MAT %@Npirﬁceﬁﬁlﬁ‘gl (?ﬁi%é)‘éﬂeﬁj;r %@5 ljar{d fag beNohbined
e ex nen e data
anwgﬂag?fgi t&‘Sﬁ‘&Bn@?ﬂ P Lo Dreesso i AfaPen of each TTI
boudaeAt enat e and segnment - respectlve hi gher | ayer data
reans_209i t Q09N into transport. bl ocks (T
[0021% set s1B5REe £P eRbsthgndfdy selact "Pﬁeﬁ?%lﬁélét?]zﬂbl tp 210n
gendfteGRRABsport formats (TFs) to normalize the expected QoS provided for

two or more of the data stream 209; to 209n. This embodiment is desirable
when data originates from a radio bearer or set of radio bearers with common
QoS requirements to be transmitted in a common TTI.

f0044] In another embodiment, the TFC selection functions 210; to 210y
generate transport formats (TF's) to differentiate the expected QoS provided to
two or more of the data stream 209; to 209n. This alternate embodiment is
desirable when two or more radio bearer sets providing data for the respective

data streams have different QoS requirements, or, when a single radio bearer,
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physi cal resource partitions as determ ned by the TPC

sel ection device 208. The TBs 250i to 250N are
wonef7awaiaby provided to the PHY | ayer for tranBaras2mmo002738

over physical channels starting on a conmon

transm ssion tine interval (TTl) boundary. Preferably,

the PHY | ayer includes one or nore antennas for

transmtting the TBs via wireless signals. [0042]

Preferably, signals 230 to 230N and TBs 25G to 250N

for 36k P di 08ic8 UstirBatnl) €cdWbirs@¥gla YA ARt n i
r200 aﬁ% may be %gﬂbl ne%l and sS| gna:al ed toget h]élr chgstﬁ{}iudmg

pripyify.| ayer processor in advance of each TTI boundary.

0045P43] 1A ifwe fg, alh oS f
[ 2?% to 21CN gegg?gli %]rgar?tn o ﬁor%&?‘gb%}g ﬂfg&;gsg@smps

300, ypdartaken ripcadsancet @faeatgb I bouaddry mxth \msmct mor theoMAC
layEP?n g@éo@d%é’ee@mhz% ﬂ\%ﬂ%ﬂ%l\inclqae‘é ﬁﬂﬁ'@xd 1§ 305, phrysmal

desi rabl e when data originates froma ra I 0 “bearer
resgrce gfartiiioning eadedatanflow aasmex@asle,etmnsmmm attributes

detBnidANTB14 ecﬁild Eaéﬁt 32[000%451] sétg%%{(b h,e Elieoqresent

enbodi nent, the TFC sele t| on functl on

mvgatien ar%ﬂﬁlb’arm“pﬁﬂeSf SmdlARQr Fm)ocesso agbighenertt |bat ¢hé hBIAC
n?ﬁ%%%ﬁ% %e@&i@rg% %ﬁf garg rt% I 35!111:6‘ %Eagms 209; to

st ream 209i rna Sdi feh
20%esirabl e when two or nore radio bearer sets prow di ng

f t t d h f erent
[Oo%té;]t ¥ OrIn fg@ e§@§c da\{:\%hecﬁotrge i’ 1 msr %\igtybé)gr &% (QoS)
reqmnqﬂnés @I@OPQ®IW etlmr dmx’aahemsstxdat:aclud:hg bHyfséoal iesource

par@%&n‘ Q%l]ﬁg&%gnﬁ g&{)'thx daLt%O451]e @esce%b %erlr Og g% elayérs, for

an exa asi c prbceSS|n
examelerthekradip rreadumeceomi*oleﬁtﬂh()]' Thyeho aﬁdame wadid link control

(RITr n\s/eﬁ;élgotngla%%% g@g | %\égf &t h%%i%% %gln mfﬂtgﬂi?&?’gsafcms) and
dymagsioscheddimg itfoomiatipnaade d'adiﬁvéd ﬁWnaSBe qﬂﬂjiefﬁal @HY) layer,
oA 0 R i IS, P, AR 1 o e
transmgbed. offhe daghllyqurdmadﬁﬁ)r&mmdmgﬁlgg@cssn 26%ipd FIRBN twith
theg%gﬁp elgBrF onegtg{c\é’mng r]c}ogg]:]tfge rég trmgn%%l\'reqmrements of
available higher layer data and available physical resource partitions with
associated CQI levels and dynamic scheduling information. In step 310, there
is an assignment of available physical resource partitions and parallel data
streams derived from the higher lgyer channel data by, for example, matching
QoS requirements to CQIs and dynamic scheduling information. In step 315,
transport formats (TF's) or TF sets associated with each data stream and the
assigned physical resource partition are generated to provide the desired QoS
for the parallel data streams based on the channel quality parameters and
dynamic’ scheduling information of the corresponding physical resource
partitions. In association with thié step, parameters for the physical resources
as permitted by the PHY layer are determined. For example, an assignment

of HARQ resources is preferably made. In step 320, the higher layer data is
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[0046] In step 305, data, corresponding quality of
service (QoS) requirenents and possibly other
woher7aer®si stics i ncludi ng physical resource pacrius2®mm002738
requi renents for the data, are received from higher
| ayers, for exanple the radio resource control (RRC
| ayer and the radio link control (RLC) | ayer.
Paraneters, such as channel quality indicators (CQ s)
and dynam c scheduling information, are received from

multisleRBY Kb galcoh Bl hatedy 8hd e@ft@@ ¥n F&E&cﬁﬁah@e Svith the data

transm ssion tine interval in which data iIs
Strepgmt RSP ER e dntoTHEDRPYT bwézﬁ ( Beh or iFBraets Iaéﬁf’fldsﬂg to the

assofiabyd e®si for %QQ]P Aalt S RPrelink r&cﬁl@ﬁhﬁ?%ﬂ @P((?[: ht ITtTIOQ%If.ndaI'y

i nformation to determ ne requ errents avail |
andyipgordeled 49 dhe ALY layer évratwaad@msgnymwalphysm rcbennels that

pre@énrab C?L s@eﬂ% U P BESRGL a&?ﬁs&@sﬂns%gl\g g-vgy NAHf boundary.

sche |nformat|on ere 1S an
Furtber gﬁnl@natlgﬂ ofgath atﬂpempﬂ‘q;tmre]ais presieddelpartiti ons

[ooéﬁ)d par qiﬁﬁgrgg{ g,gi)g eans derived fromthe higher

channe for exanple, matching QoS
004§ﬁw r erRoefd S'eqmr@@legt%ﬂ&dyne{lﬁ?m swicbcad datp rate, block error
n{.QrJat Noi5dEP ri formats
rat%" Eset s 1{(; g(?llrat eﬁ%w’? %ﬁitgc% g ?qa&itncg qémzfglf i, B radio
beagex idgte §0phys 204M arresayama;:egdm thé AFGiselegdme rmmt 2@8. In

t al,l el, data s
o o R e W R a O T
seleptivad filxictigns ey ndetteomiod thda @ecntitted piatdi d:tgnmhlyasioﬁalfor the

| th te
L T —
or htéleﬁl—tdybayhrta aﬂmsj@lrermeeenit ifrcheedatipRo4: 3o 204M, the QoS

f r referabl.y.m
roof bR Woal ARECE SRR BR0PE RbRbREBnlaationy Jor cach
logizah chammrdt edioaityl fer gaﬂnﬁ@&:ﬂu ¢haaced ol algllme ﬂliuvi br iA@ication of
st ream as i t.r ansport ocC TBs
thefBiehedt bERRLP SRt WE: natid AL FEOAG0 aRE oty ot pljowed
conﬂimeamlﬁof tariat ﬂmgs OrAdchﬁhﬁgrtb &;hb Q-JS rOQURSIAENt2P0R: to 202,
theP ¢ to th Yé@ nsm SSi on_over
¢ I:II&V e n ‘f‘@"? & % ZPing, thec gliosted data
multﬁﬁﬁﬁiﬂg&f‘olm}ﬁnhtlﬁﬁs ot @amadha(n‘ﬁas) 2@@%@@% with wﬂlable data
for%x anatJ on oI't'g\ﬁalP ste eneral is r0VI ded bel ow,
STASRIOPY SPTUAFIAPY, STANTHERISP: BHeritEq The ARt ghavaikable
datﬁOﬁMeaﬁh@lo&@eddﬁilﬂtleé}ﬁng RS8R a corresponding number of

HARQ retransmissions, a power offset and/or other QoS related parameters

associated with each data multiplexing combination are also preferably
determined.

[0049] Physical Resource Partitioning and Data Flow Assignment
[0050] The available physical resources, as provided by the physical
layer along with channel quality measurements and dynamic scheduling
information 2061 to 206y, are preferably partitioned into subchannel
partitions based on the QoS and partitioning requirements of higher layer

data and channel parameters provided by the physical (PHY) layer including,
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rate, transmt power offset, priority and/or |atency
requi renents, for radio bearer data 204i to 204M are
weoeval7waras by the TFC sel ecti on device 208. | npgemse@7/002738

QS requirenments are provided by the higher layers so
that the TFC selection functions may determ ne the
permtted data conbinations for the data nultipl exing
step for the current TTI(s). Wien nultiple |ogical

channel s or higher layer data flows are present in the

but dﬁgf‘ ]ﬁ%%ed; Oto,2 04Mnddre qgaﬁtsF ek S8 nt@Q!ﬁﬁYre%)Hf'ﬂslﬂ edynamic
i nclude buffer occugancy. information for each | ogical
scherhvdimee [infqrmagiin, y andr awaidable o FIARR. ansgiress-or T #vailable
" pd R | | GDGRRt REEPT by B@lAsidned. dat
Sub‘fohac éa? %Al"[za{ei% o?pé;ggﬁex%%t?fgéf%w and gl I %\é/\‘/ed Sgln_ .a 2
streaonbinatheriadofidual srafnsovissioncelo mliplexed; fataggeubinations

require S ' 202M the TFC sel ecti on device
belo?ﬁgn %‘rgoe e?%%bqaﬁggterteé%ﬁf nes the allowed data

[oosml t i pl Aceorging b arprefarned forbodimegnt i f1RY] rerpoltis geperated
20 i t.h avai.l a . 1.SS] .
for Gty lals TURin ARl StiAtihe bl S BRReLAR A ReEf dfthains
or channelizitian-caketh the tide éxihain)ooebsuretwed n pilot channels
orrespondin unber_.of \ :
S
subéhitnels e datassarily ipddefornipta drdmsraission each Bl oA threshold

) referably determned. [0Q Physi.cal .
inafi3 o B e e L BT K SRS op JGEbfce is defined
such\hht able tidsesiubahaneels witk corasppndivgde@! pludschigher than
physi cal, | ayer along w th. channe i e B
theboa e SerEdar R TRISR R OBy S e R fing
subPh&heslabhie paleticdi byethel TFEC selechiannBincponsi2itnty 210x for
. based _.on the S an artjitionin eQH. I . of
im0 5, sy b a7 RE A T S SR A b o
basel@cRbYslisain 4 RHYe Bayer including, but not limted to,
channel quality indicator ( reports nam .
[0082hedul ﬁiﬁ% UnAGAtI0nS, %ﬁéﬁdie:%s hﬁﬂ\‘ﬁ%)( T8} provide to a
use-lljrkﬁlttﬁ?ﬁ‘ileh@ e siubsrhanial opahlkel dllavased pysiet e (PHNG desmrrces,
t ha hey may _ be assigned data stre for. the

e TS STEE B ot St e .
ma%ﬁﬁgh:g ghbRB8 REMRNWITTpdvwer, Aagethdanadalatidan@nd fédibg]scheme

(Mg%ﬁ giraxlén iotno a%d?gregﬁélgife cepqgﬁgslr q%ﬁgdatgr %I; eigxg réac Sof the
allocated subchannels. Preferably, such information is provided for each
physical channel available for the UL transmission. The PHY resource
allocation may change or remain unchanged for the subsequent scheduling
grants. This may be determined by identifying the relative difference in
subsequent scheduling grants. A UE may not be provided with ehough
physical resources to selectively choose a subset set of the available
subchannels based on a threshold value. In this case, the TFC selection device
208 may preferably make use of all available subchannels regardless of CQI.
UL channels offering CQI greater than a threshold may be identified in the
scheduling grant. However, if the grant is valid over multiple TTIs, the CQI
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for each avail abl e subchannel (subcarriers in the tine
and frequency domai ns or channelization-code in the
woadg/dzeani n) neasured based on pil ot channel srat/ush®7/002738

physi cal |ayer. In downlink (DL) conmunications, not

all the avail abl e subchannel s are necessarily used for
data transm ssion each TTI. A threshold indicating the
desired limt of acceptable transm ssion perfornance

is defined such that only those subchannels wth

of ﬁtﬁwéﬁ%ﬁlsﬁ NG FJubYRh s tﬂthag}h Qhry Bo8r tinge.t MRSTPLGsAéRion
use 0 r

ansm ssi on. chordlnglé, only the _.
funapiemisi Fifiirtg 24O atrafemably adisstsidiecmpdalatipn prd yuding set (MCS),
TB Ss?ilzg,Ctil,r sxtulll%.(i%ﬂ Oﬁ»ﬁw@x}%%rzmwrréﬁ‘&héﬁis%n!sn for each
assigned partitions. This is preferably acconplished
subthan@@l opasbsl of shbchanineds pasignpdde Bparppdar phypic) resource
camuni cat i.ons,, a d : | ; I QUi enihatid t
oo I hEPHER, 0 AR Sl pldaion ser
exphiiyed dadlowPHYThe eEBGr eelectipmcfurdgitions By91 ot 210w prederably

to,,the ayail able su . |
ot BRIV BBt RIANSaLE, gk Be g e R o
partiogiang phybizak ¢6408ycd | pattitioonofiedner Clanisselsqihat t petter
i ndi cat or, for_e th I t
ey LRl 0 Pl ) 06048, S0omBanGh e o
the physicahlresohacnpartitiai.l abl e for the UL transm ssion.

e PHY_yes e al l ocation. h . [
003 nangBATRF SR SrBY Sony CLAr A Ty ehet BTk lita 2041 to
204&1{3?(1;&%51@&@_1 it thd THEC isdEmtibi;]lﬁJnlg@ioh@ 2161} &0 218~ L1Jn connection
.difference in.subsequent .schedul in ants. ¥
withogespet o IR LSRGl oI gy, Careiiatt,, dbe” iafktream
assfgiiéﬁ&iﬂsvaﬁllerlgmgﬁr geﬁerbﬁai aﬁ@}rdin‘g ilzdﬁemamixﬂ @QB attributes of
subchannel. s based on a. thresho a Nokhi s
varioip. SRETRRE REPEs (hey RiEros JRY b iaks i i gbBley 165 Eampte,
pri&fihtyal TFW%IJ;@MIE&&:L&EBQMOL $0 eegﬁrpdéfmsbm as@ltgn dajia streams
channel s_offerin reater, than a t old nmm -
to avgalabile physical f%gugfgrﬁ%ﬁﬁmi *gyr m@%&@@i ?‘?"eg? af‘ﬁe‘gf%amm
sch@fahhg isfoyalathnodeQoPubihipb@enld &s bbsteahbwaible for each set of

i ndividual Iy granted subchannel s vary over tine.
datpflowsand @saaise H%Yﬁlﬁa B?Fé’uﬁ‘i@a’gg){%sa\l preferably

[(0084] Ust te padaliat Het shdasRdidy detivé NkSh, oddosimere radio
transm ssion pomer,and/qé{yARQ,retrann1sshpn fﬁ% or more

beargenwaiiherames) oot st @S SERRAEMTErS “§5Y e

of 1R/ ddtaWtAdarRE YOO 8 206:¢ @iHyCBave compatible QoS requirements. By

way of example, voice over internet protocol (VoIP) and internet browsing data

requiring non-compatible QoS can be assigned to different data streams 209:

to 209y or sets of data streams and mapped to separate physical resource

partitions to best match the different priority and delay requirements.

[0055] Transmission Attributes Determination

[0056] The TFC selection functions 2101 to 210n preferably operate in

parallel to determine the TF and physical transmission attributes to be

applied to each physical resource partition to best satisfy the QoS

requirements of the corresponding data streams 209; to 209n. This
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partition, according t o the transm ssion attributes

determ nation step expl ai ned bel ow. The TFC sel ection
wouoacoomas 210 to 210N preferably segregate dacauSkawso2738

bet ween subchannel s or sets of subchannels assigned to

a particular physical resource partition offering CQ

| evel s that better accommobdate the QoS requirenent of

the data flows 2091 to 209N napped to the physica

resource partition. [0053] Parallel data streans

det8@hins@fn§ 1O Drleh& Bl 89 hedsehaygr talEQPO%ndt %n%%yl stheduling

assigned to the TFC sel ection functions 21

informatinin et ereh schanesheartivien and FawIQo$ ﬁyg‘ile,raments of the
corf PO d%?c&tétiéﬁ% 20908 9852 %@ s&%&' %g%&éé i#f1Bde the

prefera g generated accordin
mo‘éﬂaﬁonuﬁé efdingryaias ramaberelo salrbﬁmnﬂwem 'GREr trampayission

povet &@%R@r@&ﬁ%mﬂ&ﬁoﬂméﬁ &:ﬁr p@rd, rjﬁgtfe-{i':&) meet the QoS

sel ection functions 210 refe assi gn
reqameaaesltt r0§ &ath data oW anﬂ@osﬁybr @@ﬂordlelgo@rﬁ@ ©a taf pagtigular

sut}%ﬁ pxjogé(s%le§ 8 x‘éi‘é}aﬂif agﬁg'xtgg&] ltb &%Syssll%all resource

in orrratlontoQo requirement s
partifiong slymagurally, ataexplaineddnandreadetoditeled. physi cal

[oos¢pourc QPR ol YIS hJ’sqpélk]es;Hg %ggélalng lmgﬂ}ng a%gcgc?ﬁgﬁ with

may erlvefromone Or nore ra ear ers thco
datgrstrpahe math cqograre QoS weqrurtesnends.c dndibisg) k:gtse tifbhe CQIS vary

acrggg emc&cnéi'tdﬁhgb)%th s%cta_rl e%@mﬁgg ! é)ta?tlglggy e ”Eﬁ?lagn’sp\(}lgﬁl Cfé)rmat

I renen f éxa
panamtersa mluém@mﬁmﬁmr( Yot demgjsetdmﬂthBb rstees (T length,

oo O P BERLP L5 S SRS B Yy o
acressy ﬁwmlbahalnnelmnamtimss dparthbewpm idifférene poutageters may be
o B B ol et Bt B8 SR 088 v
corwpenmugaiatamtféﬂiﬁﬁ}wmﬂe@amsehﬁ sﬁbm of whe idiata str2dfds 209,
o W DGR RCLAB DAL e BRLAE L EbE BLAS ot ey
affep pthee sainoe chﬁ phiyfictas, f@seaadlpaid itheOkat® dEMCS and
oSl b3 B ST Bl Sacr bR aRpeL 19 S

[00B8ked orOrdec tHA Scoalmlg dynedaletisnhedid i P! | Mgdthathae been
assg{;ia?e%g bm%ﬁj q;?le jo) ysmgla E'(teslotulrgen p%gtqtlggse ‘g)msls{ggtq:u L{O%EE r’f’ﬁs (or,
equivalently, TB sets) are assigned. In particular, the number of data bits
that can be multiplexed into each TB for each subchannel partition is
preferably determined based on the other TF parameters. There may be
several TBs with uniquely defined sizes associated with different physical
resource partitions and HARQ processes. In the case dynamic HARQ resource
partitioning is allowed, the sum of the subchannel set transmission
capabilities may not exceed the total available HARQ resources. When
dynamic HARQ resource partitioning is not allowed, the selected TF may not

exceed the available resources for each associated HARQ process.
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correspondi ng data streans 209i to 209N. The physi ca
attributes include the nodul ati on and coding rate,
woundraw2b subframes per TTl, transm ssion poweCTAase007/002738
HARQ retransm ssions which may be adjusted to neet the
QS requirenent of each data flow and possibly
according to the CQ of particular subchannels. HARQ
processes are preferably assigned to physical resource
partitions dynamically, as explained in nore detai

[oobgl ow. HRRSTBs My tbh2s0.Paee PRNGHER Lo MBS ObkEcal laﬁer, along
tgartltl on. may be _associated with data streans wt
WIT

orfrariats e gl 430y 1o £APw. faskransrissien ey physical

chavakls, across individual physical resource partitions,
the transport format paranmeters, including nodul ation
[006/ld codﬂ#gﬂéb Asgigrgnent sj ze, TTl |ength,

nsm |
OOBPIST! 1 s X S SR Al

dynemimeallynofigtributead cvent therphisicyl srepayrise negtitigned apgr their
assgﬂﬁﬂzd??lﬁ§ '(&Ple 'l:?\ﬁ“ﬁgfl 'gﬁrgétg)l é?ﬂ:htt@xa@% hﬂé 3{%&@ Ig"?)‘gesses

over e correspon ata streans
may hesssigaed trtordgteacht nBhiz0s |pre%r®(§9¢versémeﬂlb' conﬁgured

AR AL ARKA ATUUSY B LELAL (Bt R SRS ALNSIa] HARQ

ect t e Sa attr es, exanpl e |n.
procéfs esourash aatesapnlded,r ahmésr&snumrtﬁmns ar¢ gestiriged to

makddet Wge%h? BQJ t%l%g&glsmgi' ‘i@s&d}g %Qﬁﬁﬁgn.

rmdu ation an assocl ate
{00682k phy@mmmes!wmmtpm tqft f@d%,Q rersansq;a@r elloveckar EBsater

ﬂe)&B{ht egﬂ%@ e;ﬁgsil 1T§es$o aﬁgﬁbl ] Eggscggﬁhgetotal HARQ

part ¥ cul ar, nunber
resnuli‘cles p@)@ddwmd@i darohmili&mo oneac hsawbddhbasis paphgttherdata
LS DI b d base th
mu%té;r)%ﬁg‘% g{ngo Jeél/:ﬁx § s1£gxl egoxéxgcv dar? @LPBS el‘}:??x%ﬁﬁ'ﬁi Ehe Parhtxomng
of ﬁ]eyéiceddressbuwsa&snct ae:ﬂnhcw»ed ydstatier msbupdwsmfbﬁhe assoc1ated

Qurce pa Jon and HA recesse t he cas
H&c@i cesf—lAFéjiél Soarde VVp adng E\Qfagnflang [ sgha? Pa\z\‘/’éaa * %eﬁlfﬁr 18
distifiblited aubshasewirad ephjmasﬂs mamrw papﬂ:ﬁmisl toffesinpp\different
not . exc he to esaur ces. .\We
chaeh AT e Lol e i PR SR A L ORGP 4BF SigIS $950 TB
and ehedIES a&r@cmdn@ithe:heqﬂﬂrstche résoairteaphstitiesoty aevnifmodate
theS ch gs%g)%l ated HARQ process.[0059] The TBs 250 to

rovided to the physical |ayer, along
[0063] Each TB associated with one or more subchannel sets is assigned

to an available HARQ process. If dynamic HARQ resource partitioning is
allowed, the TB size and MCS assigned to the TB are preferably used to
determine a soft memory requirement, which is then used to identify to the
transmitter and receiver the required HARQ resources. For example, a
transport format combination indicator (TFCI) or transport format and
resource indicator (TFRI) and knowledge of the chosen MCS at the receiver
are typically sufficient for a receiver to dynamically reserve HARQ memory
resources on a TTI basis. In synchronous operation the retransmissions are

known. In asynchronous operation, HARQ process identities are used to
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with associated TF attributes 230 to 230N, for

transm ssi on over physical channels. [0060] HARQ
wézsi7gerant [ 0061] I n accordance with a preferpew/us2007/002738

enbodi ment, HARQ resources are dynam cally distributed

over the physical resource partitions and their

associ ated TBs (or, equivalently, TB sets) such that

mul ti pl e HARQ processes nmay be assigned prior t o each

TTI. This is preferred over statically configured HARQ

indRLAC BT ahEIUKGRS PrILAHIF Wed B&rRALA ssfds &%ﬁf‘uﬁx% HARQ
when static HARQ process Tesources are appli

resqiages @ap nassbmaceicply tadinshed @retheesqtrareqn@ﬁsnoas rRgcanse the
resddiRe HORRrESRAN &6 ﬁo@&%ﬂ@ﬂ el 1B1ﬁ£%r§ﬂ%§{s%ﬁin.

resource partition ion of

nam c distr
[0064IR) r osAUHARR mrpm 240h ‘gr Ddbe s sesaofl 1o gachy i gnd its
ass BB Bhy ESOHAE, DRLLLGHOR! NESIAGEA Do) A 2ba ¥ Buding,
e e d| Vv y

resourc can ynam c on an as-needed

butiyaati Brmdtashtp. tthe MAIS smhftanpesaXE'BI owthgamiets ghykaneglization-

coa€S QUGPSR Wifdfion THRRELDS Cpollie BAR' bhARLIA Humber of
pAysical reSources i's not resPPl cte y static

transygizgionss avd thdfnaga@@dlﬂ HARRQ Hte@spfocbswsmission. The HARQ

isgRal . ggﬁr el

pro g&e r2 gl|Bs tléI}%itO Fi bu g%&g(lﬁ%lgg&slet\g/er a abﬁ?% %{ér 250 lﬁlrocr:1 eof a

sucgassfultdediverp hflenowigddement, emupnhlaenweédlqgats tpxirhher sumber
' gﬁ.gp er flexibility in choosing the size of

Ofrét;fg%l ellﬁ ‘the MCS associated with the physical

[006&sour c @b Multipleximg acconmodat e t he desired QoS.

[ooéglt%sl TGl AIAEIAL Gl LR O IDEEaRNG0B0BE L 204

S isassi an availa
accelyliagite ddM{(ﬂome asmgnmepa nhformeationg214 aaﬂlmmdtnbms Ta5: to
Ze_an the TB. ar r S
2105 FEpRP AP BETEERaIb Ao Bt B FhRAR, atthiptis for

eachsddtd dlavdentei nultipldded imtansihe t;tremoasljr detamvieedt I8 sizes

asstGHisk “RAMAIRIES BhUIBPESPEl TTEC) DBTLt i Epaich the data

ﬂov&sﬁeoﬁih t@ﬂdgf\x/gﬁwﬁ@ dﬁieﬂfﬂdcﬁt Aot {dddited ﬂﬂdmlammﬂeed@ dgifly the
the c en a t he cel V re t
TB giers L1 ARpE £f Jesgel EF o A5 ol o 9991 to

200%eary Yeeded. Preferably, multlplexmg of logmal channels 2041 to 204
into TB’s assigned to data streams 209; to 209y is done in order of priority of
the logical channels 2043 to 204

[0067] If there is less available data than the TB size or the
multiplexing block size does not exactly fit, the TB may be padded
accordingly. However, the TFC seélection processes 210; and 210n preferably
eliminates the need for padding in most instances. If the available data for
transmission exceeds the TB size and more than one TB has been determined
for the set of associated data flows, the blocks from the associated data flows
are distributed across the TBs. Within each TB, MAC header information
specifies how data flows have been multiplexed within the TB. This

information uniquely identifies how data from different flows have been
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resources on a TTl basis. In synchronous operation the

retransm ssions are known. I n asynchronous operation,
woARQ/pzsess identities are used t oi ndi cate PCT/US2007/002738

retransm ssions. Preferably when retransm ssions

occur, the HARQ resources are not dynam cally adjusted

for the retransm ssions because the resource

requi renents do not change fromthe initial

transm ssion. [0064] A HARQ process 240 to 240N is

muBSHESRE Ay ithi€ ag NeolBnBRUTHL Safth I0K) 3iRd PRSI §6ks have been
resource partition. | nformati on 230 to 230N

distrifutediaggosspiBs.not limited to, the MCS, subfranes,

[oogg) SUBEALhABESHtQr channel i zati oncodes, antenna (in
ant enna power, and maxi num nunber of

[0069]ansm Fanbadimentel t Hemeyhod 9f Progersioemosemysidasion data for
a vtnl%éfé\?‘sgn %ﬁhgﬂnt IQ@&#@‘R% I GFPRYPSc grﬁ%uxreﬁ &N 2 W'Tl-hérarchy of

en indicate its avallability eceptlon
prosesstes Hvdrs detinding aapivroed] e@é@ﬁhlﬁyeroa mpdinne aceesdi epgptrol

Mgrg, retransm ssions. [0065] Data
( Ttelg%féem nggﬁg‘gg%iegg‘he data mul tipl exer 220
[00WR t i pl Sambodiveend @h@helray@oddﬁtean@@ﬂnm@d{ﬁhrﬂgen@mpﬁsing

rec%?g?gf%}wlﬁlg{lsas pr o |deggl h @:I%% ect oﬁt tcBH%EL&-?dmg

trafgmissiondati dianacte2isoids fméugii@dhselfsor each data flow
oo Ml thRkS %A o,%g BaRY! %%ﬂodqﬁ{e%'& ﬁl?‘ghél;‘Bcomepnsmg

S zeS asSsOocCl ate ge Of physi cal reso
recpixing by the MﬂQﬂ/ﬁV@lhphj‘mceda’eaodﬂce isfo2BRitiondr20dNe i HY layer.

0078 &} | e Eahinlit 4’ MU' hEMholir ABIGHT R pliliising
deﬂmngaam Ede(gllHnéﬁ)iQ Iof ttheZtiﬁhlsmssmreeﬁ&d toPpefadIaibdlayt,a streams
| t exin [ channel s .204i

basll B8 e a8 SRarflBRTGTon enbouRRFL TaEHE ppd the
phyeidcd readunge |1mfon'trmtmh froa thedilddllagdannel s 204i to

t h is | ai han t
0033'% L Kbt ] Shedpniie &b iDutns d et comibrising
gen@xaiihf Yerhhéport ferhBt mayabet@adie eaabcditdi sigbym based on the

However, he TFC cti cesses 21 and

reon B S SRRl RS BT L BIEEF JRY er 1oh g ARRGe] resource
infdmmmtﬁemmj abI e data for transm ssion

[OOZéf eeds J:Iélax%o %131'11:2 e me dt ot}aemgmﬁment I'?fsur?her comprising

erm
multiplexing the transmission data onto the parallel data streams in

transport blocks in accordance with the data stream assignment and the
respective transport format parani;aters to selectively provide the transmission
data to the PHY layer via said transport blocks in said parallel data streams
for transmission over respective physical resource partitions.

[0075] Embodiment 7. The method of embodiment 6 where
transmission data is transmitted in transmission time intervals (TTIs) within

a predefined timeframe format.
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for the set of associated data flows, the blocks from

the associated data flows are distributed across the
wOBs07/08¢248i n each TB, MAC header information speTiuS2®s/002738

how data fl ows have been nultiplexed within the TB.

This information uniquely identifies how data from

different flows have beennultiplexed within a common

TB5 and how data from fl ows have been distri buted

across TBs. [0068] Enbodi nents. [0069] Enbodi nent 1. A

(0078t hod EmBsPEeSH BY C@H@‘Jﬂbﬂﬁid QF SabadhRén® MWIEdesS the
transmt receive unit -configured with a

methash iy peyformed foE éggm%lssweﬂétq REREdOngrch prapsmiggion time
mtél%ldnTTgyer a nmedi um access control (MAC) |ayer and

her Iayers [0070] Enbodi ment 2. The _pet hod of
003 FBodt ndbadimgntn G B mePgl o€ cemppdnent thavhasein the

muli@Yiekifiathe f QonbhANIM SBItQNoARA GO rﬂa@‘ﬁﬁ@f‘ @a@g streams is for
transmssion data characteristics fromh g | ayers.

trapgssjorEabthl madtipkxeiiatawf wospastive dadai pstarting on a
conkidbh RELn SRARINSHRE 1!&1@&%1’{1“%1) R¥uhfg~MAC | ayer physi cal

resource I nformation from ayer. [0072
[00F8bodi md¥mobadinmert 36t haaleomeéh%cﬁmtm&f fofirethbediments 5-9

wh leS 1t PO Jf: sfﬂrﬂ G343 %ﬁﬁf&@ Qtﬁcso‘cm hﬂht 'Qos n}eqtgié%ents

ata to para dat a strearrs ased e recelv
wheegin thfar%@ﬁréngstapc@sﬂggmemetmlmr@ﬂel aYatas strpdmseand the

s UL o OB DS A e b o

thefQ@e$ mequirerpntsi ng generating transport format

[0oRgf @ amet &f S 8fm fndaﬁe H?Zﬂﬁli 3’?2 r OBk iﬁ%iﬁ&%% the

characteristics from ayers and t
gensmyting abf rtesnwam forfrot nparametfers mormealPied |aay expected QoS

acl#i&p %ﬁLyEEIP@ CHrnEﬂJtre 6dal1-£h§t IQE,IDQO& %%mx.?x?otqja%&tisséon éi ta with
ur conpri si ng exi ngnt anem ssion data
connbo Qd&rmﬁaéﬂnehtsdata streams in transport blocks in

10086 Dot T PHREIOAE: { ol <Barh R ererrget 18, vherge the
gereratingeoft benrtsparnts mmato paﬁk&hatetrs) differdifiateay®m oxipacted QoS
achslgxlredd tbr apze oorrt x:r?olrgcgatal Qtr%grln% go%rtg{nll&lg g'g%gmﬁst:srlc?r? Fata with
different QoS requirements.

{0081} Embodiment 13. The method as in any of embodiments 4-12

where the transmission data includes a plurality of logical channels wherein

the defining an assignment to parallel data streams selectively distributes
data of each logical channel to one of the parallel data streams.

[0082] Embodiment 14. The method as in any of embodiments 4-12
where the transmission data includes a single logical channel wherein the
defining an assignment to parallel_ data streams selectively distributes data of
the single logical channel among the parallel data streams.

[0083] Embodiment 15. The method as in any of embodiments 4-14
where the transmission data characteristics includes QoS requirements for

each of a plurality of logical channels and the physical resource information
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for transm ssion over respective physical resource

partitions. [0075] Enbodi nent 7. The nethod of
wentrdvrant 6 where transm ssion data is transpRCTUSZ007/002738

transmssion tine intervals (TTIs) within a predefined

timeframe format.[0076] Enbodi nent 8. The net hod of

enbodi nent 7 wherein the nethod is perforned for

transm ssion data prior to each transm ssion tine

interval (TTlI). [0077] Enbodi nent 9. The net hod of
incBiRQdiHEMel JuiliRy ShRidabers Gish! Foth nﬁlet Pﬁﬁi(ﬁ‘lﬂ HYerS WHerein

data onto the parallel data Streans
the defuing g gssignmantnie masplsle datiatsirestms empd dhiev generating

atlabert Stor R
AT 8 D e o
reqﬁ’é’f%@tﬁgi of enbodi ments 5-9 where the
[ookpNsS M S@ﬂn%dﬂﬁéxﬁ ggar %‘e%feféﬁdcfﬁs'ﬁc Lﬂg CofLRD odiments 4-15

requi renents wherein the defining an as |gnnen
wheegin | the|defiaing onrassignmeant thpardid data sgresfns l:amanhrcted for

I 11! SSL d s C. Q el se ime
e R OBl Eh 05 R AR SN RS
amb eenbw denainsofighlong] terinhey olyetiex éIbTEgsyﬁteinr ans port
[OOEgI mat  QRLBoRLeL: 19! H%I Zr%%tl:g(%{ %Xﬁleﬁgg{,rr %Il:;h g }[ngvets 4-15

two or nore data streans C
Whﬁ%ﬁva the tdefipomgren GsRmegut teperdikl dadd &Bﬂeaﬂiﬂ)&chMcted for

Ll
ool 050 DB TSR A0 RGBS A B
dom%@e@'t&eblmeadma@ketl atpess ewolutiondFESRiet esystemans
t t h diff
1008871 6 EphAGH 38! DTRAThAA Bs i TR RPutiment 417
Wh_are}n d¢he aleboiigrent &sigrﬂrﬁemmm patdile] tdasn stteasn O aiducted for
tra.gg:%lktlr%ﬁ%; the pﬂrg{lgnu ts¥ on alltggl cal |ng|1 %hgrlaggts}lg’[a L etethGets for

an asstgnmient to par &t
diffeeérdopinltéfiypuli stuliibutpet MMIMO) ftreeahiskal tadagbannel

o0k 1 T A o S AT LT 1

Whexim -Hle deﬁnmg an ass1gnment to parallel data streams is conducted for
transmitting the transmission data in a plurality of subchannel sets with
associated channel quality characteristics.

[0088] Embodiment 20. The method of embodiment 19 wherein the
receiving of physical resource information from the PHY layer includes
channel quality characteristics as provided by one or more channel quality
indicators (CQIs).

[0089] Embodiment 21. The method as in any of embodiments 6-20
further comprising generating physical transmission attributes for each data
stream based on the received data characteristics from the higher layers
and/or the physical resource information from the PHY layer.

[0090] Embodiment 22. The method of embodiment 21 further

comprising communicating the generated physical transmission attributes to
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where the transm ssion data includes a single |ogica

channel wherein the defining an assignnent to paralle
wdav@/mrxueans sel ectively distributes data of PO®US2007/002738

singl e | ogical channel anong the parallel data

streans. [0083] Enbodi nent 15. The nmethod as in any of

enbodi nents 4-14 where the transm ssion data

characteristics includes QoS requirenents for each of

a plurality of |ogical channels and the physica

thel PHYURG 6r f&fﬁe@tdoﬁ&dﬂﬁhﬁ@ﬁé tFRARREE oA URIthE ¥ransmission data
in |cators (tCQS fromthe physical |ayer, wherein the

in spaf pRTRIClAnta Stregmctierithy rswe&Fllvelplxyétcal sesoRApR PAFfEbions.

[00DIE genarabbignddtarss PPRS herHwat aQ%aaﬁirleSeﬁnBBdﬁa&&s 21-22
data stream are hased on the QoS requitenents and

whexgin theogmerating darnerart formeh aramesersasnd thargensrating of
phy%'imﬂ ir BB &t Sssforl attMIRILEeS @n@lnﬁeg %%h@f#@né‘ Qn@cﬁﬁhﬂgﬂe‘ﬂ{d E@dlng

paral l el data streams is conducted for transmttin
rate.hetTaREPA Plockn daew itPArspisgical | tigneof indertyoh aﬁﬁ’él) length,

traffthissidh boWer A4 hgrﬁﬁgl%ﬁﬂ?iﬁa %]%E n%t {C)gqms JE Wﬁfgrameters

evol ution (LTE) system
[00%2} hod dmbedizgnto?4-c hrlimathed ab ir5 aniveofoembpiiments 21-23

whélfihNtRE 8Bndssidy r@ntpﬂ}gl&fiﬂ ﬂalr?slmlggitoﬁ Sét%zqg‘ﬁfes ‘tomprises

conducted for transmtting t transm ssi on
gengratingia hylyid sybematinaepeatt @WS@(H&B@)msﬁ asbignment for

eacﬁ' Q,? ﬁﬂee Qﬁtga%ggm%gggﬁcbﬁdﬁ}é tﬁt ERQ éé_l'%PAth Si:%g'}lseport format

86] Enbodi nent In any
Parémmﬁm?n%ocmtﬁd witlr each data déféam mgpchrq:ompguﬂmgt tra@sport

blo ﬁé@},mﬂﬁ}[ptrg{lg oﬂfin‘feo uré{’ﬁq’tr??)r transmtting

transm ssion data 1 n a of subchannel
[008& s f orEmibédispearit25mThe: -mell}hsvti asllihi amatqfuémbwlhﬂnts 21-24

b S A Bl QP BTk HSE! e
onea®fi Yrendollowimegp ataibeesd amadtﬁhmearmnds cdﬂjﬁguﬁdﬁéd ﬁlﬁ:hber of

subfl ARSI bor ettt ARSELRAHA A, dhtefioR it benmission
povodraarathebiid hlu:t&naﬁle 08pdatbrhacitnEIARQD paiﬁhﬁe’f&b hod of

odi t the r ivin physi
[OO§ sourg;ﬁ] mRedr nt%l on 1?eor’ﬁl‘ftﬁ‘é’% lﬂa OII} ﬁﬂ‘i’éﬁems 21-25
wherdeimnehe g gehetatinhabiic physishl C&a&%nﬂﬁﬁﬂhd%dtﬁbuwge iakcludes

gen@arlﬁng r@y%%& aqlligxlnlass% repeat request (HARQ) parameters based on
information of total HARQ resources received from the higher layers and/or
the PHY layer.

[0095] Embodiment 27. The method as in any of embodiments 21-26
where the transmission data characteristics includes QoS requirements for
each of a plurality of logical channels and the physical resource information
includes channel quality indicators (CQls) from the physical layer, wherein
the defining an assignment to parallel data streams is based on the QoS

requirements and CQls.
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i ndicators (CQs). [0089] Enbodinent 21. The net hod as

in any of enbodi nents 6-20 further conprising
wgensroari4ng physi cal transm ssion attributes fecTaae7/002738

data stream based on the received data characteristics

fromthe higher layers and/or the physical resource

information fromthe PHY | ayer. [0090] Enbodi nent 22.

The net hod of enbodi ment 21 further conprising

comuni cating the generated physical transm ssion

[ooae]t ri butegbbaihentP¥. e imdthbdUSE enibdelpiich®! 37 W@héll&ﬁl the
ransm ssion of the transni ssion data in said parall

gengEEng e FRBFROTH farmatRaATamgiers foF eashydataireass de wibesed on the
QoPaedhirbats hHHCQYIsEnbodi ment 23. The nmethod as in any
g%} enbo%gg s 21-22 wherein thetogener ating transport
[00 paet gd ke geHudior mmbedipapdi 38| wherein the
genleFAIAH 9F Qhydichl | HULESidHAGA UHBFIHRRE" A | PEJPUH At NQos
and coding rate, transport block sizes, transm ssion
reqpitemants @ndFQUSTI ) | ength, transnission power and
[odgpri d aeBRihént §PCafhd SR A
92] Enbodi nent 24. The net Egde{ as ?%aﬁiéé%gﬁﬁﬁﬁéms 21-29
Ié’r?ﬁo armeRising partitigning | available crvspurdengand phpsmitiing the
trabhSANRIOS Ha08 B} thé PHARAE Qﬁﬁ% ﬁ%eg WAl b Ind ré@ﬁ%&'?ﬁng of
automati c repeat request rocess assign
physiga) teansmissipa attwbutesns accor di ng t o the generated
(0048 NS PO b QA HntRRY. AL eSO Bhlaithbiy, ORF WilakR the

stream and correspondi ng transport
physieeds (PESD obastarnpartitions atveilphly . r¢<0086)s Entrodi nplurality of

sub%ﬁanf[@lese'@ th Qﬂn@?n& rfré?;l dsRedi gEQ tlénéﬁr%f' B%I%Ef%nQLTE)
generatin sical” transm ssion

systqmlf%@@namtte@sth@h@nmsm@ flatd.owi ng attri butes:

[00 9®6iu! at iRy, a8d, GAHNIT; AL e?}g&ﬁmo?r efilbod ympéﬂta eefrem the

transmission time Interva on o
phyisiaah s hﬁ’ﬂéﬁolﬁmmﬁlﬂaﬁdﬂmy&\ralt&k@t oeERUEeesT épizata rpique]sty of

ootk BB oo NOASEL PRSI o IS fiin

in any o odi ment s genera
(H334s) sxestemrfan smrsmltjmngthaf tiambedssinaldates generating

[Oogdggado%ﬁ ?ﬁrra 1:| on °t o%gﬁ%af-ﬁéénﬁe%% ?&r:eglgg?@gé‘ﬂy@o‘g’o 32

whénegm thee phyghed [(REE¥D slaaanl/ pgdrtitions available resources into a
plurality of subchannel sets for different multi-input multi-output (MIMO)

transmission streams for transmitting the transmission data.

[00102] Embodiment 34. A wireless transmit receive unit (WTRU)
configured with a hierarchy of processing layers including a physical (PHY)
layer, a medium access control (MAC) layer and higher layers.

{00103] Embodiment 35. The WTRU of embodiment 34 further
comprising a MAC layer component configured to receive data for
transmission and corresponding transmission data characteristics from higher

layers.
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the PHY layer. [0095] Enbodi nent 27. The nethod as in
any of enbodi nents 21-26 where the transm ssion data
woher7aer®si stics i ncl udes QoS requirenents forpeaais2mi/ 002738
a plurality of |ogical channels and the physi cal
resource information includes channel quality
indicators (CQs) fromthe physical |ayer, wherein the
defining an assignnent to parallel data streans is
based on the QoS requirenents and CQ s. [ 0096]
(00EChpdi mamdabh3@imdire 38Et hag WTRUOQﬂ'éﬁEEdigyen\ﬁhﬂ?] %dﬂ%zfeﬁ? the
c ata

eperating transport format paraneters for ea
M‘%t‘ AEMCPEReRSBY It nfigareh ty rasgivier enernelysierd CQ s. resource

infé:00%Hdn BFROhEPRLY PderThe nmethod of enbodi ment 28
erein _the generating of physical transm ssion

wh
[0040%k i butfesbpdirpented7on Thite WHRUr e wimbarintent a3 W@rsin the
MA®BIRE FoiRHei® thcidfes %h;?a BER ARt 1AMbrChevice configured
enbodi nent's 21-29 further conprising partitioning
to define 4 esvignmer e Hhed tramsmindion i degat tre paralielnisisi sireams
basdal én B¥et ARRSHSR] hBHA ARYE" 6385 4fle %ﬁh 12 éayTrS O%‘T the

generating of physical transm ssion attri
physigsd apsaiprce Informigsiondrorn dhe PR Baxnrent 30 wherein t he

[00RbS] Ca'E:ﬁBlillnYi?méxﬁg 26, Pﬁi}%%ﬁ ay ik 9 Whrein the

into a plurality sub sets In

tranppoxt dprpaty @nﬁcﬁgncﬁevécel neprfigared \tol ganiepate tBBsport format
| L, i ssion.data. [ 00100] .

P i 3 CRL e, UG B TR0t i
fromhhe bighet Hayery apé the ahyisidabmesauraé linfirematizsofooe the PHY
laybft0 a plurality of subchannel sets in a code domain

of a high speed packet access evol ution (HSPA+) system
[001Q7] t r arimbodiomentt B8. t Mhes WERUoof ¢atlodif@dt 038 wherein the

' h hod [ f enbodi
Mg OGLPE D o IO, b o ARY Ol SRR e o

- mubbiplek dhlectrreswisies datd onto phelpakallel ddtasstrehasrial transport
ts for differe | tii-input multi-output MO) .
bloffl fu | Rbotdarbs Bl I dpis Btka 4R Ariinbh cemmsstive

tragggoat format parameters generated by the transport format selection

device and to output the selectively multiplexed transmission data to the PHY
layer for transmission over respective physical resource partitions.

-[00108] Embodiment 40. The WTRU as in any of embodiments 34-39
configured as a User Equipment (UE).

[00109] Embodiment 41. The WTRU as in any of embodiments 34-39
configured as a base station.

[00110] Embodiment 42. The WTRU as in any of embodiments 39-41
where transmission data is transmitted in transmission time intervals (TTIs)
within a predefined timeframe format wherein the MAC layer component is
configured to process transmission data prior to each transmission time
interval (TTI) for transmission therein.

[00111] Embodiment 43. The WTRU of embodiment 42 where

transmission data is transmitted in transmission time intervals (TTIs) within
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[00102] Enbodinment 34. A wireless transmt receive

unit (WIRU) configured with a hierarchy of processing
woayerm224ncl udi ng a physical (PHY) |ayer, a ne@#Cums2007/002738

access control (MAC) | ayer and higher layers. [00103]

Enbodi ment 35. The WIRU of enbodi nent 34 further

conprising a MAC | ayer conponent configured to receive

data for transm ssion and correspondi ng transm ssion

data characteristics from higher |ayers.[00104]

a prRInRRNtis6ratiee MFREL OfvnerAdtAENMIASE WAL Bnifdfent is
rﬂl}AAC IE(?yer comionent is configured to recei Ve physical

coniigded ¢e PHkE Fathe iraramission b onipeparallsd oy streams for

trabBResH ove B tRY mullip1AERlaLE & %%ﬁﬁgtde&g é@@@irﬁ% 'gtahlﬂﬁxg on a

MAC | ayer conponent_ includes a transport torm
compoB rapyngsiprcdmedpteyal €T doyatpme an assi gnnent of

[00thg) t r armsmbs&inaehidal aThe Warredr! sl 248y b ERIBARASAY 30.43
on the received data characteristics fromthe higher
wherg dthe drepampissiony sdatal chasaniedetiénfiochete dRo$ r oeguitements

whEHRYn! ger trab%ﬂ&vﬁ(ﬂfoﬁﬁg? dééi&&&ox{%‘devﬁ]?e 247 %gnﬁé'l.\re ito define

embodi ment 3 lerein the transport format seélecti
assigpypents; of tramsimjesied datagtmparalieltdataspiwesamboamditto generate
traR8s Ae kSt Safiedatay, sidfd S n the receiyed
' dg}Ea char act g{airstl C%I%f ?tg.rm %?gl ﬁagﬁeggfg?erﬁ;asgﬁd%shéﬁe QoS
TeqlREeIMQIHE. r esour ce i nformation fromthe PHY | ayer.

00981.07) ERBEHEN! 4207 Ul o GEROLLIEN. 3Gyp ey
[ vvhg]rlei n'the MAC a(ilerngn'g{%%ﬁt o?n% u el?%%rm‘lt HieEss the
trapepgrd fermat safectjonedevice irutenffguerd tthegdmexasnissisport format

-g] | t in transport
D AARN Vil BEcRAIA. o bRl O Tui P el AL e date
stregms cortaiRingdeansaissiomdaar vithoomahop Qathedgeritements.
r at / t fan r mat. sejleectio Vi ge and
[OOtQ gglgut pgfmtgﬁ%l selte‘%:é?i ?fél ybvr'rlﬁuﬁg{ji o eXed T ngi sigifrein the
tragspart tformhie sPldvtibaydavideois tordimnid Soogenirate LLERP6H femat

o QUALEEl L SHMEERIABL L 800 ORIQBL EEROCLREnt A0 o,
strearys eontEiningrieatsroidsjon data with different QoS requirements.
[00115] Embodiment 47. The WTRU as in any of embodiments 39-46
where the transmission data includes a plurality of logical channels wherein
the transport format selection device is configured to define assignments of
transmission data to parallel data streams that selectively distributes data of
each logical channel to one of the parallel data streams.

[00116] Embodiment 48. The WTRU as in any of embodiments 39-46
where the transmission data includes a single logical channel wherein the
transport format selection devic'é is configured to define assignments of
transmission data to parallel data streams selectively that distributes data of
the single logical channel among the parallel data streams.

[00117] Embodiment 49. The WITRU as in any of embodiments 39-48
where the transmission data characteristics includes QoS requirements for

each of a plurality of logical channels and the physical resource information
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[00109] Enbodi nent 41. The WIRU as in any of

enbodi nents 34-39 configured as a base station.
wpQOrh0}24ENbodi ment 42. The WIRU as in any of PCT/US2007/002738

enbodi nents 39-41 where transmi ssion data is

transmtted in transmssion tinme intervals (TTISs)

wthin a predefined tinmefrane format wherein the MAC

| ayer component is configured to process transni ssion

data prior to each transmssion tine interval (TTI)

mcflﬂlsstdhﬂﬁiﬁl S8LAY Eﬁrﬁ%&td}s (EQ?H' Hou'?'ﬁ&%%}ﬁ@&l"ﬁg& Neherein

U of enbodi ment where transm ssi o
they ransprtt tfegmph sﬂe&ﬁgm deyiigmis ponfiguredr taflefifer asipnments of

traﬁ‘éﬁﬂHs% Raedef Pﬂleaqlél'dmgrs% JI;Q LR omgeq-{ &hik Eﬁ%s%@ format

ayer conponen is confi gure to nmu
parpmeiers 105 pach daleestopam hﬁ@ﬁdlomdhedam&rmmemenﬁsmnd CQls.

[ooﬁi@jnsm hositfenk 50, "Hhd IWTREed, %{x | of SEREG df-&’mgs 39-49

data streans starti ng on a comon
Wh¢mr the frmspordo doraiaaty . Se[lml.‘pIJZ]deEm@ods meonfigidcedThe define

WIRLAS df Qré’r[%m@gmﬁr@ﬁg 1§19aa 2 S g [ es&) rtransmission in

S ansm ssi on data Charact fEtdat nc
a p}@q@w‘ty o@frsnbehaginel siets i énne am@pﬁeménnyrﬁdmaniseﬁta deng term

evOﬁ&y&&&Tﬁ)%g@%&lgured to define assignnments of

transm ssi ta to parallel data streans and to
[004ter at Embedisyeot 51t SPmtWERTA Mt én safyolof eacbodiateats 39-49

BRSBTS 9. G poconme

assigmamerge rof tfarsmission| deghi ﬁorpaieﬂebéatasSwmﬁs Gox ﬁdntsmssmn in
of At paranet er o ha nor
= pHERARP eSS AIRRR! bol Qs oS UBFRIE of ol Serddskes Becoss
evobuitm(biBR4+) spstemi. ssi on data with conmon QoS
uire 4] rrtw?, nt 46. The W f
[OOi%g @B%%m%ﬁe#g ¥ Pgﬁsaﬁoﬁ‘ F5r 9k Fié‘f‘ﬁ?(%ﬁ 39-51
whelewm Cthe stranspdrg uf@thdto sgbsvtiont Qietvﬁc@’lSQOE:&nﬁ@.hﬁﬁt to deﬁne
ar ter that. differentiate cted S achi e
assiEatis oF TraneRuigain GtRdameralal date geﬁt%? r88PpResion in
a pliﬂ'ahtwof BubléHdraTed et Wem@mﬂh&npw%&lﬁ Loutput (MIMO)
t 47. The WIRU.as in any of enbodi ments 39-46

tranvﬁ{lélrsglc’?hsgr?arlﬁﬁsm ssion data includes a plurality of
[0012i cal Eullssditlent 6Bl WTRU as in any of embodiments 39-52

wherein the transport format selection device is configured to define

assignments of transmission data to parallel data streams for transmission in
a plurality of subchannel sets with associated channel quality characteristics.
[00122] Embodiment 54. The WTRU of embodiment 53 wherein the
physical resource information from the PHY layer includes channel quality
characteristics as provided by one or more channel quality indicators (CQls).
[00123] Embodiment 55. The WTRU as in any of embodiments 39-54
wherein the transport format selection device is configured to generate
physical transmission attributes for each data stream based on the received
data characteristics from the hl;gher layers and/or the physical resource

information from the PHY layer and output the generated physical
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the transport format selection device is configured to

define assignnents of transm ssion data to paralle
wdav@/mexeans that selectively distributes datacofuse®cio273s

| ogi cal channel to one of the parallel data streans.

[00116] Enbodi nent 48. The WIRU as in any of

enbodi nents 39-46 where the transm ssion data includes

a single | ogical channel wherein the transport format

sel ection device is configured to define assignnments

traRdmids@is Nhsibabesddod the FHTH l1gherdafor ské eﬁffscontrollmg the
sel ecti vel é}%hat di stributes data of the_sing

trapgrgissin ehehih BIAngRERGOR I tB dPataie Pamatiel é%ffae%ﬂfgams over the

respOQN PR b iR te H8rtitibes WIRU as in any of
enbodi nents 39-48 ere the transm ssi on data

(00324 act dmbedizeent s, yHee WiRVeglii erehedimento |55e37é’ﬁ1'@i1ﬂ the
trafsgirt f8tthhY sfectifg 'dé@icecﬁaéﬁtﬁi%ir@{i ot e@QBéS {:e@kport format

resource I nformationi ncl udes annel qual i

parpmfiterst ard phoxica) trapsmissien gihirshelgs thaslgmlugmmoelplat@m and
codgc(éir}ﬁfprttraﬁ R 158 f%fiéso @rzgfs\ﬁﬁﬁglohstwiﬂthQdfﬁ'ﬁ) length,

I Ne assi rrents 6] transm ssion data to para
tragemission pemr and hybrigatpmadia repespoaquesb(BARQ) parameters.

met ch- d n
O B A B TR et Aoy g e
wheein nthen trafsporh cﬁim@ht seledtiarg devaseeiin ctfméigurati] sigorgenerate
n [ o] fi .
s SRR ARER, | e SBLAGHL 6 MAefE [fgsic repet
requesteia R roroeens st esinaenti for eagh wf dhe dptostreabshaneneling to

eosiEhfd b AL RGO D0 0, LR o
IOOS!\ZSM as Embadimerft &hbBhe nWHRRU38s 48 aimerdi embbdiments 55-57
t t .
whiE R it PGS LABARY FEle, 1EC0IEES {0 generate
phyddtad Bianeamssiéw rattribunisssi Ssitoindlnde aplluaaﬂ nny aff the followmg
hanne code donain of

S
vt ERRET MEbSEoS nfl PrBY TaipRu by of SHP 63 B transmission
timleniinoekve (T'TH2durdtsn/ iRl b Sramsmaingionl pendodidbpbeid 38bmatic

E ei n ézﬁf"g@ ort fornmat selection device is

TePEBhTT ﬁglégléﬁ gnnents of transmi ssion data
[Ootll?]oar aIEmlbod:aﬁmtsﬁg €8s WIRUT ansii a6y osf embadiments 55-58
Whﬁ{ﬁur akl ty of ;(cwfsu P%}'man a%l seslggtsmn oéevqé:g flgrgorgﬁgr{xu IectlI Eol rg?e%terate

physical transmssmn attributes that include hybrid automatic repeat request

(HARQ) parameters based on information of total HARQ resources received
from the higher layers and/or the PHY layer.

[00128] Embodiment 60. The WTRU as in any of embodiments 55-59
where the transmission data characteristics includes QoS requirements for
each of a plurality of logical channels and the physical resource information
includes channel quality indicators (CQIs) from the physical layer.

{00129] Embodiment 61. The WTRU of embodiment 60 wherein the

transport format selection device is configured to define assignments of
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transm ssion streans. [00121] Enbodi nent 53. The WRU

as in any of enbodi nents 39-52 wherein the transport
woaoomaw2mel ecti on device is configured to defi RET/US2007/002738

assignnments of transm ssion data to parallel data

streans for transmssion in a plurality of subchannel

sets with associ ated channel quality characteristics.

[00122] Enbodi nent 54. The WIRU of enbodi ment 53

wherei n the physical resource information fromthe PHY
trahSMBkidoNahid e gehanselath atrehinCBasar bAMb%t Q68 RYuirements

rOVI ded by one or nore channel quality indicators
an‘f [00123] Enbodi nent 55. The WIRU as in any of
[001336300“ ”%Eocﬁ%ﬁe’iﬂ: gber ehl WERUT 8N SRMWJdif@hBE1 wherein the

sel ection device is configured to_generate physical
trapsnort fpEaabrelgetion slevice Fotondigamed d4p eneraigntisaseertofyrmat

par‘éﬁfetéﬁs%i‘ ¥“§eh @ﬁ%e@sﬁ@%ﬂ?&s@ﬁ'oﬂﬁh%%&ﬂ% Q%M@meh&hﬁd CQls.
ers and/or th gﬁ ysi cal _resource information from
1

[00123, PHY Erapgqhn@ﬁm; pﬂ‘thet WeI'REnef gmhpdiment 62 wherein the
trafilpit CAUIANSHIRAbANRHLE | RUIBAALArd AoPHnbAKE" of Physical

use in control |ngt he transm ssron
trapsmissiarsattoibudes based apthe Qaf apueirenents and &34 over

res r r
00139, 1SS RIERS Stk IR Bkt bl s

furtheareopepuisingr apbysienb YN laeari eamponensrronfgnestl topartition
avagfa%% AL urLHIRP Habrfs%lmhﬁ g]?ﬁlﬁﬁ%}g%i;t&%s rRENSh Gata gased on

transmssion attributes t nodul at 1 on an
physidil ngranatmassion aatépbuteshbutiuts by ethe ttraneport fompal sakection
de‘;l&t erval (TTl) length, transm ssion power and hybrid
automati c repeat request (HARQ paraneters. [00125]
[OOE%]OdI wdﬁmbsdlm@iteﬁiwm aWThUany ehbedipogitmédt svHeFed6 the
iQ [
phycc%cn @3[9 ayer gen r&é‘%%tf phéggnkig%]r&? ‘r&él g?nhggx aQr%Jlaﬁle resources
inta@tat pllhaheys of Babchaolal deta il thne chralu freqaency demmats of a long

ek UL P ARFR SRS SRRl 0212
[oopadiamet szbaémw&&dThet W’mﬁh ofl aémbsdmm 60O RGein the
PR OP R T HBYEF SPRREHOY 5, AR Y &T ROFUAG) (g le Tossdrces
inte @npluguiied otf@ube]ﬁmmdlaephyﬁmcaédé dancilimh Sﬁ‘laohlgh speed packet
acceés? er:vokiua (H@Ai)ns%fls %gﬁ?rt trlaggr%tittgr{]gethoeftrgplsemlssmnoﬁmat%g
[00135] Embodiment 67. The WTRU as in any of embodiments 64-66
wherein the physical (PHY) layer component is configured to partition

available resources into a plurality of subchannel sets for different multi-input
multi-output (MIMO) transmission streams for transmitting the transmission
data. .

{00136} The features of the bresent invention may be incorporated into
an integrated circuit (IC) or be configured in a circuit comprising a multitude
of interconnecting components.

[00137] Although the features and elements of the present invention are

described in the preferred embodiments in particular combinations, each
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attributes: nodul ati on and coding rate, nunber of

subfranmes per transmssion tine interval (TTI),
wdaduaoeroomasof TTl, transm ssion power and hybri 8CT/US2007/002738

automati c repeat request (HARQ paraneters. [00127]

Enbodi nrent 59. The WIRU as i any of enbodi nents 55-58

wherein the transport format selection device is

configured to generate physical transm ssion

attributes that include hybrid automatic repeat

feaf&%%ﬁséleﬁélﬁ%nﬂ% &loRe Qﬁg%t%e %BQ{-} !@Eﬁ;‘g?gﬁ 254 elements

t ot al enﬁ Fesources receive rom-t ayers
of Hhe maef Prppodimpents [oeoyzsqmmmmtemtl@@s Witk oATRthout

oth@? féé‘b\ﬁ’@éf | 8@%1:5’%@%{3 %eg&tvﬁ%regtltoﬁe kh@%@%ﬁbﬁ%o& flow

data characteristics 1 ncludes reqw renment
chagbe nr@fld%d b (Fhe | preyendt mlvegtlealmah denighplesrrhtedidr a computer

o BB SO ESOUCTRE Wok DERUER 57 B5laigl e

stoFadsottiediinn 8t exThetinTRY ®epatad giurpnie Ganphtmebmatmecessor
ey eVl g8 iS. C | ur
b ISR el AIBL SEUSE AR SR SUEF L oo

nnen o para
(ROBMDa =t raadmnb aseebso rmé:lmer_ﬂoemm;J i 4 enegiteranchdiel Imemory,

sert Rt aito AL Bt haRnrtc oy Bl RB AU hard it

and gafiogableddisks, gmtagnatoeopm«mi spe:im ftod nayiti ad rmedib e hf 2y CD-
a m %Fﬁo requi rements and
RO%%&S]& %ﬁigﬁﬁ?%% géafje ]éﬁ 'WIRU of enbodi nent 62
[OORAB8T ei n Sﬂmableapsmssoxéo imAtidselbgctwayn afeeixample a general
o A Eof  SERELR. e RSPl £ SRR L roceson, o
dlgﬁiﬁﬂ)]ssgl}alEphmdssm‘ntDSE), q IIﬂuMRM %mmr@iryce%f;ors, one or more

.embod N ts 55-63 f rthﬁle ‘iﬁ?%ip F\‘p sical. HQ 1
midRPRIEe O N ARTORNITE JiHbA 1P poee AioBHoLPA: ¥ Spjptpcontroller
AppBeioc %eﬁiﬁﬂ: Iﬂt@gﬁiﬁeﬁ Chreuits | (AISICE) eificld aMoitashlible Gate

arigys TR BRR ERuRE) Puf Rtebtlriatnth RadiEe Spbopash
[OOEBbpdl mext pﬁﬁzes&he M REkd2iatidth Ot the b ftfivh réh @8 &8F Nbd hesed to

hysi aI nent s configured to
g i eé)b%@cy C@bvser or in use In a wireless transmit

im
receive unit (WTRU), user equipment, terminal, base station, radio network
controller, or any host computer. The WTRU may be used in conjunction with
modules, implemented in hardware and/or software, such as a camera, a video
camera module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display
unit, a digital music player, a media player, a video game player module, an

Internet browser, and/or any wireless local area network (WLAN) module.

ok ® LS
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into a plurality of subchannel sets in tinme and
frequency domains of a long termevolution (LTE)
weysi7anier transmtting the transm ssion dat apCcir@B8i®4b02738

Enbodi ment 66. The WIRU of enbodi nent 64 wherein the

physi cal (PBY) |ayer conponent is configured to

partition available resources into a plurality of

subchannel sets in a code domain of a high speed

packet access evolution (HSPA+) system for

transmtting the transm ssion data. [00135] Enbodi nent

67. The WIRU as in any of enbodi nents 64-66 wherein

t he physical (PHY) |ayerCtéd¥bhent is configured to
whRasd qihipss avail abl e resources into a plurality of

subchannel sets for different nulti-input multi-output

(MM) transm ssion streans for transmtting the

transm ool A8l & bARLIGhe ThEEARKMIES Catkl fobT £56Hbless

invention nmay be I ncorporated into an integrated
trag$mpifiereiye QpibWHE WDorenifigyred| with a hiénaadhy of progessingdayers

: [ fd nect e [ ]
incidfs o P AR PLEA GO B MRAR° Pl roll @A hayer and
highew/lyeroeomapdsidescri bed in the preferred enbodi ments

inlg@gi;,ing% he '5} é'rons, eachfeature or elenent can
be used ne w t hout” the other features and el enents

of the pPrtd eforedramoitisivantandorcorrespandiogs transmission data

congi ' Lt h Qr W thout . er features and

el errea%?étblggéf%%%ﬁnrgl élr?trl?’z(?/réh%%n. The nmet hods or flow

charts phywicdbdesonrechimfprreggon fiomv éme PEIY bapyerpe

i m nted in a co t rogram.software, . or

(| PR (s SRTRE L R RT3 B e papetel data
streims bgsedrenlitheréarivek dati cloarabteristiye fesmlthpripheelayers and

C uter or _a processor.. Ex f _conputer-readabl e
the TR Fohir & RIBRERAGR 5o SR FERY Pmiory (RO - a

I anghmeraiee ssasport foridAN)arameategi of @ach dath atreamm bysed on

sem condyct or, nenory. devices, .magnetic, nedia s a .
the FibeR il At GhATAURHRE /B0, i Sy lavers hrid Hhe Bhysicat
restimEe ehfyropiticpafrofeiieaP HANAyoRtdmial nedi a such as

i.sks, and digital ‘versatile dj.sks (DVDs). .
CooriypSindde et i pitse g taliPiafita streams in
trafxorp |l ocls G netcald4aisePRsth Bhe CREE Ostre@mS RSsiEAInent and the

resBQJth%st?aﬁéﬁo% %osrcx)lrlét gaxga%rl]é/t%?st Loosne?(lectpvre?§ %ggvgurié tﬁe transmission

data to the PHY layer via said transport blocks in said parallel data streams

for transmission over respective physical resource partitions.

2. The method of claim 1 where transmission data is transmitted in
transmission time intervals (TTIs) within a predefined timeframe format
wherein the method is performed for transmission data prior to each

transmission time interval (TTI).

3. The method as in any of the preceding claims where transmission

data is transmitted in transmission time intervals (TTIs) within a predefined
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digital signal processor (DSP), a plurality of
M Ccr opr ocessors, one or nbre m Croprocessors in
weazsaovat4son with a DSP core, a controller, a PCT/US2007/002738

m crocontroller, Application Specific Integrated

Crcuits (ASICs), Field Progranmabl e Gate Arrays

(FPGAs) circuits, any integrated circuit, and/or a

state machine. [00139] A processor in association with

software may be used to inplenment a radio frequency
timéfraﬁﬁa: eirvedt wherdif tiReniultipleding|the StrhhaMssidn ﬂaﬁa‘:‘io\nto the

it . (WRU), user, equi ment t na ati,o
parpllgh dtactHgATRS do fity BRRERS Issin g 'g}l%@btlegﬁﬁ&d%? a of pespective
dat¥TBbea®)s RRaktses oM &0 rabmmdn Offawkinlls i®d Utiffe interval (TTT)
i npl enented i n hardware and/or software, such as a

bo fie¥-a, a vi deo camera nodul e, a vi deophone, a
speaker phone, a vibration device, a speaker, a
m crophone, a television transceiver, a hands free

heddset The Rasibhedr @s in prwbt efotthe nBErseding, daigef oWbgre the
traﬁgigi-gsﬂir? Qia(tg MhdRdtidtitst in@udé Qng £t thedlisS WiRYein the

di splay unit, an oréanlc li'ght-emtting diode

deﬁ(n@leD}n drepgREpenh; to, paralile)i data niteeamp| andrthes paerating of
traﬂépﬁﬂ'@ Iforha¥ 'J?ag?ng.ﬁgﬁs @(Llalégéh A Sre bR §084 o(n V\fhﬁl) QoS

browser, any wireless |ocal area network

reqﬁﬁﬁmeélt&Al M5 What is clainmed is: 1. A nmethod of

processi ng comuni cation data for a wireless transmt

receive unit (WIRU) configured with a hierarchy of

pr dcessithe |magtdod phelaja ndy wheteys el gePemiting pér tragsport
forﬁﬁ%r%{?%@%g&é ﬁggg{ag{zgg a&l\é%cie%%E)? ga%g;re%gfb?’ tx*@)ﬂ? IYore data
strearas sentdniog taﬁdsmmsr@sqb@wwg qonacngn@ﬁ nqudegraents.

characteristics from higher |ayers; and physi cal

resource information fromthe PHY |ayer; defining an

as$.gnmébhe ghethiod df ahasim s6iwhextan athteo gpaemting of atransport

a d ?‘% a t el
b RGP PR, 558 AR AL L ox more
datastoramd cartaimiomtrimsRidyionadsen; erh mieffextelnm R4S emppothents.
format paraneters for each data stream based on
7. The method as in any of the preceding claims where the
transmission data includes a plurality of logical channels wherein the defining
an assignment to parallel data streams selectively distributes data of each

logical channel to one of the parallel data streams.

8. The method as in any of claims 1-6 where the transmission data
includes a single logical channel wherein the defining an assignment to
parallel data streams selectively distributes data of the single logical channel

among the parallel data streams.

9. The method as in any of the preceding claims where the

transmission data characteristics includes QoS requirements for each of a
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the received data characteristics fromthe higher
| ayers and the physical resource information fromthe
wokho7ieayxas; and nul tipl exing the transm ssion #8arasemum02738

the parallel data streanms in transport blocks in
accordance with the data stream assi gnnent and the
respective transport format paraneters to selectively
provi de the transm ssion data to the PHY | ayer via

said transport blocks in said parallel data streans

plufddityt 6@[@%@8&%&\1@ anaeﬁeegﬁyﬂealpmé%s@ idf6SBHEBE includes
partitiaons. 2. The nmethod of claim 1l where

chappgh gralifyo ﬁn@F&?‘éPrF s(GREnsHom ddpe phypigak niagst.oiwhereid the
deﬁhﬁlﬁg eylaaselgﬂlaﬁe tc%mua aa% §Q%Eiﬂ%e§nci Eﬁ'@&éﬂéﬁt{r@ﬂ%sport

wherein the nmethod is performed for transm ssion data
formpat @ermeta%r@hfor e2aR Aada streapp pge ihased g theTRoP reguirpments
and®fled as in any of the preceding claims where
transm ssion data is transnmitted in transm ssion tine
intervals (TTlIs) within a predefinedti mefranme format
Wheioe! N P HUHPLES Unly B ENBREILAN Ahd Hlidlein the
the parallel data streanms is ransm ssi on of
defiming iapl assigrmanh toparalleh dets $tregmaissiondnatedsfon rtrarrsgmttmg
the 3P A RIRNabfAN? E‘ﬁﬁﬁfﬁﬂ, taf@%bkﬂgﬁﬁéﬁ eté ) 't)mp gﬂﬁq@éaélency
he nethod as | anyg he preceding clalms
domznestoﬁ arigngéﬁsmmvéhltmmﬁéﬁlﬁbﬂtyemmt i cs include QoS
requi renments wherein the defining an assignnent to
paral l el data streans and the generating of transport
foridat (Jarcamesthod 4oiineamsh ofatlainss rle@rwheribadeddefining an
ass::#fmgfbs ot ?}lé.lrg.ﬁgﬁe Ta étre;_ § Pt ?AQUQ{edC lf?ll r@rén¥m%ﬁ{g] the
enerating of transport fornma arane
tralmimmﬁoxz datain enbecilys OQsﬁbehﬂrmealeatdo;n avwode domam of a high
i.ni ssion data with common
sPegégﬁgéﬁg%ggn%%?&hﬁgﬂ (fih%ﬁ‘{né ﬁ n?)f claim4 wherein the
generating of transport fornat paraneters
di ffperent, ate expected i ev d by.t.wo or
dat st rEAE g BEPRCLED. HE THEC PEEXAe X WndRES the
defuliihf @ereatsifinient o pasativitdata dtrehines ivaionddcetadl fon taamsmoftting

‘i;het pr%ngrrnelgselglll n(%at%l 1%' gsplvﬁdgglrlty EP Subchannel sets for different multi-

input multi-output (MIMO) transmission streams.

13. The method as in any of the preceding claims wherein the
defining an assignment to parallel data streams is conducted for transmitting
the transmission data in a plurality of subchannel sets with associated
channel quality characteristics and the receiving of physical resource
information from the PHY layer includes channel quality characteristics as

provided by one or more channel quality indicators (CQIs).

14. 'The method as in any of the preceding claims further comprising:
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transm ssion data includes a plurality of |ogica
channel s wherein the defining an assignnent to
woao@lloed4sdat a streans sel ectively distributespdas2/002738

each | ogical channel to one of the parallel data

streans. 8. The nmethod as in any of clains 1-6 where

the transm ssion data includes a single |ogica

channel wherein the defining an assignnent to paralle
data streans selectively distributes data of the

Si %h@ra{tﬂ% ﬁﬁksi‘égﬁﬁ‘&%lsnﬁé@m atihuiias & @ichd@é% stream based
strearrB e nethod as in any of the prece

%ﬁlv\ﬁﬂé%aéatcherwaﬁgm%ﬁ*pahthfah@heh dnyars émdéfm physical
resélﬂ%bli%%g@ﬁnfﬁgﬂ {h%“ﬁﬁ*ﬁl %Qf 28@ch of aplurality of

| ogi cal channel s and ical resource information
i nEPEEREniEAtingethey gamlta»;;e wﬂb tearsogesionf agmbuites to the

PHRNYS éPﬁJr GBI cotPEiiRIgNH g%ﬁg%iﬁi@o%@%hgﬁﬂgﬁ{m Bta in

tfara el data streans an generating transpor
said parrdiel datartreans ¢uar thachspistize phyewal sesoubespartiions.
the QS requirenents and CQs. 10. The nethod as in

any of the preceding clains wherein the defining an )
as slibgnnéiie methwd of ¢tlaimdd wheraindhe geserximi «;taarakpﬁﬂrformat

' t [ ur,
parét%gﬁlg'n q:glgt %&&Egﬂﬁgﬁﬁ%}pﬁ?aga%gﬁ%&s ion at?mf)lf%g includes
genetgng enmhel\abiom apnd qoditd rates tteanmspbit blok mh,odrmmmsmn
I wher fi a
tlmgrmt&fvfif (?Tg)g%e%lgglt]r earrghjlqsstlglgﬁgﬁv e Q?hly Byid r ans m%lc ﬁepeat
retheﬂ';t (HAQhpssaoatedat a in a plurality of subchannel
sets in a code domain of a high speed packet access

evol uti on (HSPA+) system 12. The nethod as in any of
t hél6pr e 38 mgtlnddh prEn ehgr afi daivhe 1def5 whegeianthe generating of

i . e] data streans | cond ed fo .
o BRI it ekl aRb ot BRpbN M AbR offomatic
repesath chquiess| (BARQ)f prowss faasipmment fon nach ofuthe -dabh pstieams
t hod as .i

MO ansm ssi str
acelititho he BBk Rl bRt al Roruial narmaplE s prpCied Witk cach
dataﬁ'r@nmmid tcorgeapendial tahepat rdads i ac osndutine thran@mission
Hmb 2 smlt@,ﬁg the transm ssion data in a plurality of
§ B¢ ets with associ at ed

17. The method as in any of claims 14-16 wherein the generating of
physmal transmission attributes includes at least one of the following
attributes: modulation and coding rate, number of subframes per transmission
time interval (TTI), duration of TTI, transmission power and hybrid automatic

repeat request (HARQ) parameteré.

18. The method as in any of claims 14-17 wherein the generating of
physical transmission attributes includes generating hybrid automatic repeat
request (HARQ) parameters based on information of total HARQ resources
received from the higher layers and/or the PHY layer.

-85-



channel quality characteristics and the receiving of
physi cal resource information fromthe PHY | ayer
woneindexschannel quality characteristics as ppraviusew?7/002738
by one or nore channel quality indicators (CQs). 14.
The nethod as in any of the preceding clains further
conpri si ng: generating physical transm ssion attributes
for each data stream based on the received data
characteristics fromthe higher |ayers and/or the
PhYEY. CAITHLHMRGE dsird LI §PRaLhO M4 18 Fhllrel 1P brafission
conmmuni cating the generate pﬁy3| cal transm ssion
datgt ehanggtesistics invdugngy Qo seqiivements ifor canhrof ki phmahisy of
logfc[él?n,%@nﬁ%lso Bo@f thd eﬁﬁfrﬁggflmréﬂugge qﬁk&ﬂiﬁi&?'iﬁcﬂﬁfe@' l’:ﬁgmnel
data streans over the respective physical resource
quadiyt indiesters (GQIhEromeithe phufsicell dapen 4whkesini thet Hefining an

assIENELAL 1139 pga?éﬁﬁlp Uedtal %%{L%ngoamm%@%eﬁtagggu&ggnspom format

dgenerati ng r(&[‘;ysl cal transhissio
Parametenicior genle dath rireama @indt thergearedatogiofiphyatca] transmission

. t [ pgm [ | i nterval
att%#” ; | er?&?h&‘a%artglﬁglgssgé%ﬁ povétr% ag{r%ldéﬁgg'ri d automatic
repeat request (HARQ paranmeters. 16. The nethod as in
an)ﬁd?f. Gﬂl‘@ qﬁe&l%dl%sv\qgrghﬂ‘pspeclgi%yserﬂ-!l gﬁ:?xfthg hysc’)ln:cz: al'sing
transm ssion attributes conprises generating a ﬂy‘br.%f"
parditiconmg iayaileblaresagues and HARGS mpit e slse dssigniseivn data by

e . stre cording.to the generated . .
thelPEPEL (PP b PR RCEEM RS SPEASERL Fefapission
attgbntmm and correspondi ng transport blocks in a common

transmssion tine interval (TTl). 17. The nethod as in

any of clains 14-16 wherein the generating of physical

tr @ism S¥ieomeittiodi bt daimn20udéerdn tkRasphgiealolPHW layer

foll ow.n tributes:. nmodul ati apd cqding.rate, ..
parihopd o griaBle, FesthetS o nfsh e PO beiAnto Bt ip time and
frequedcy,dothaiak iofa lohg Téim dvbhitid ESTENspRWES for Rgdadyittide the
repeat request (HARQ) paraneters. 18. The

" o 2UL oma\ti‘gal
TARIPRSY RPN any of claims 14-17 wherein the
generating of physical transm ssion attributes

i ngJ udes, generating _hybrid_automat.ic yepeat req
( g%’%ar?é?t d %gséamﬁnz n"EeRER; §he oPhysiea) Lé% layer

part@ddl £€filable resources into a plurality of subchannel sets in a code

(@)

domain of a high speed packet access evolution (HSPA+) system for

transmitting the transmission data.

23. The method as in any of claims 20-22 wherein the physical (PHY)
layer partitions available resources into a plurality of subchannel sets for
different multi-input multi-output (MIMO) transmission streams for

transmitting the transmission data.

24. A wireless transmit receive unit (WTRU) configured with a
hierarchy of processing layers including a physical (PHY) layer, a medium

access control (MAC) léyer and higher layers comprising:
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received fromthe higher |ayers and/or the PHY
| ayer. 19. The nmethod as in any of clainms 14-18 where
woOheotow2zoasm ssi on data characteristics i ncl udesCcQuS2007/002738

requi renents for each of a plurality of |ogica

channel s and the physical resource information

i ncl udes channel quality indicators (CQs) fromthe

physi cal | ayer, wherein the defining an assignnment to
paral |l el data streans, the generating transport fornat

ParANEA @8y d: WornfReRn Bl fAlbaan.and L he generating of

physical transm ssion attributes are based on the QoS
requi r erféfies famdrogmissipg. apk qestéspanding framymiskion data

Cl ipaBaddrilflct Hobl'RlsHe? Y-8 Qg Parti tioning avail abl e
resources and transmtting the transm ssion data by

t he phygihysical W}IW@P@I’%&@@@ from the PiEh&ayeeri ng of
S Syl T A Bl v

configuré¢dlbe defive ee@gmmueot af pshel takibsryissforsdbichtmpetallel data
stresa utlag%&n b%@l}%qgce& e&&&?ﬂ r%nPens% Offroamlt%nq:u Eerniayers and

Frandmt
themmﬁl sesameel atfarmaion Tien whée ﬂRiﬂYdﬁye&t ai m 20 wherein

t h%heh%ghgl?clﬁ'tt gﬂiqgﬁ lsé%?‘tﬁ? t L t ' 02)? v, a(%l tg geglef‘%teatransport

~ resources a plura
formetiepaammetersf far Ileiagh dpizeedsqmambetbaaedesa ¢hie| tddedred data

+). f tt| t he, tr.ansni ssi on.
chashtietblics ¥ ThEdigh b2 VUL Al Bkt B8P fo e p Rl it Ration
fhnpﬁ@sﬂﬂiNi@ﬁHanﬂayer partltlons avai |l abl e resources
a a i.ty of subchannel ets for djffere
?‘e - |1ﬁ6§ it e¥| Reiniasiing ? }Drgan§ nies tﬂﬂe’§91rr ecé’f?%ponent
conﬁgumd amxmltipile:sgthmaamlsamsmﬁaiaw aahdd ahe %,ral‘!el\l\ﬂiﬁl §&¥8ams
ty 4l elve uni,t on ured wth,
in rh A0S MbERC BedBbndd WA RO MR Hiiant s Bighenany and the
resﬁ&i% tmpsportafdi‘mht puatGeess ki dled( BAGhel B¥aEpaRdformat

A A TN S

the RIY dapanfbi mgaﬂmsmaﬁlea Restictive pakaithBrdsdlik&SpditAi8ns.
hi gher | ayers; and

25. The WTRU of claim 24 configured as a User Equipment (UE).
26. The WTRU of claim 24 configured as a base station.

27. The WTRU as in any of claims 24-26 where transmission data is
transmitted in transmission time intervals (TTIs) within a predefined
timeframe format wherein the MAC layer component is configured to process
transmission data prior to each transmission time interval (TTI) for

transmission therein.

28. The WTRU as in any of claims 24-27 where transmission data is

transmitted in transmission time intervals (TTIs) within a predefined
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physi cal resource information fromthe PHY |ayer; the
MAC | ayer conponent including a transport format
weeb@awes devi ce configured to define an assi gamaIs2000/002738
the transm ssion data to parallel data streans based
on the received data characteristics fromthe higher
| ayers and the physical resource information fromthe
PHY | ayer; the transport format sel ection device
configured to generate transport format paranmeters for
timBAa < Hofmat I GHA-HRS ¢He OMADC141RECIYRGHBLR is configured to
characteristics fromthe higher |ayers and the
muliplex the transmissienidats orta Pavaliel data ptrepmrs fonyramsmingion of
the ! BfnMpledcdy @ats OBPBGIRELVACAMD @gre%ﬁﬁg'”stthﬁli% %n a common
conponent configured to nul tiplex the transntssion
trappaission Bmehiateryed (TED bgandart.r eans in transport
bl ocks in accordance with the data stream assi gnnent
and the respective transport format paraneters
gerer at dhebWTRE as dnspey of fadaims 24e2&othor By tmesemission
- bhe s . ans i.Qn
o B R S Qo btk LR LN sl tygma
selestipni dewice ds sonBguredr to define asggnuidrds WFRbehsmission ddta to

fi , ' .26, The WIRU

oo S UEHY Sihcholh 8 RIS L e TS M O oo
dati streayn based on tee Q0S2AGqwlrements.ansni ssion data is
transmtted in transmssion tinme intervals (TTIS)

within a predefined tinmeframe format wherein the MAC
| ay&r cdrpoMERRUi ef claihi 20 velteren phe dessspartfsimats selection

t [ . SSI ti interval (TTI .
oerfle R, BB SRRSO o LbPLSEIAL 1T bt
an ceéxpiegted24QR3 \sigbiewed r bys twesioon mMatea datat rstrtmimid t @Ghtaihing

1ssion tine intervals (TTIs) wthin a
tra%%né%%ﬁnné%fta]% rane. %R’?%tre\%%greg? Bhe MAC | ayer
conmponent is configured to nultiplex the transm ssion
da on | . dat a reans. f transm ssi on of )
h& o i ERUGE SRR 23 PRTRI ha rANGHA-E Jighal selection
deviear isi neprdiguaed ortoDIgeheadtsn t$ahoporti MBrmat epadhmedelk) that

] ) ) i | ai 24- wh
dlﬁ'%:)xﬁeglr%?ar%éﬁ g&zg?gpg#gd%g %.Sch{er\]regn%yOftW% %Ir m':’ncu.vre g.ta set;'gams

containing transmission data with different QoS requirements.

32. The WTRU as in any of claims 24-31 where the transmission
data includes a plurality of logical channels wherein the transport format
selection device is configured to define assignments of transmission data to
parallel data streams that selectively distributes data of each logical channel

to one of the parallel data streams.
33. The WTRU as in any of claims 24-31 where the transmission

data includes a single logical channel wherein the transport format selection

device is configured to define assignments of transmission data to parallel
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data characteristics include QoS requirenments wherein

the transport format selection device is configured to
wdebi7ve2zassi gnment s of transm ssion data to parairiusk007/002738

data streans and to generate transport fornmat

paraneters for each data stream based on the QS

requi renents. 30. The WIRU of claim 29 wherein the

transport format selection device is configured to

generate transport format paraneters that normalize an

dataxpRehed SQSetdrdly anad d¥tritiRe® dIR! & dad @ig)%é 985R%al channel

containing_transm ssion data with conmmpn
amppg the petiel daga stresans\TRU of cl ai m 29 wherein the
transport format selection device is configured to
generate transport format paraneters that
i 1or et VETEY égpacpey do8abnhidddd whetenbheo tramsnession
a C i I LSS t .
datiatBalol SR AIAAE, bl LRQILARRE0 R Ak of 2 plyrality of
logiga) dfangiels rand 4hg] phinsical trhepurcenioforssation diatchudes channel
iinc/ I it f ' . Ggh I rei.n the
quiily] HiEathyb () Mol thORiRIcd"RIAE SUDIBLE Rel Binsport
forgat jsedechioni devicatis confignred b siefime astignmentm ofitttaismission
t legt,i vel ' i but data of each
a3 IEA TR bt o 1o bl Vb S T8 o Qiapictort for
eacpFlatysdreppRbased pn thaRoSf reqhirienserzd a3d OREs.e t he
transm ssion data includes a single |ogical channe
wherein the transport format selection device is
corda. guridee (WTHAT i ase im swiyy ofreddisn0 24t 34 nshesdn dhedataasport

I . r sel ectively that distributes . .
forfge ARLEMCE, 8818 L' BRERAER 55 4oKBe silfmPhE ph Pt Raytesion
datdateapatalbdndata3diredine i Rehmanisnioanin af phiralits o24uBahannel

ansm ssion.dat haracteri stj.cs i udes

secfiRHEud B0 HARNT 3pRRinto s FIR RS yhes B pitem.

channel s and the physical resource information

in desmch uality indicators ( s) fromthe

D hy% sﬁg c alsr ea?g?%bv\%és r 8 na\é’ty h 89 tc?agﬁésp %F"t’ :%JOVY 1 g‘qhgc?riafiﬁport
fornhawsrebecitﬁancda%ibg s eﬂnﬁguﬂ?fl i;(lﬂ elgﬁ&&i SIS 6 ((-j)f transmission

transnm ssi,0 ata to par. el data stre nd to
datg, r?eP%?aéfell rcgﬁgpﬁﬁrf’ ang rtﬁ‘ﬁt%r?)%%?ﬁ’(oé‘r n Iao?’ﬂ%égw @4 sybchannel
sets in eznibdenthindf ktighlbeddpaiket WREEss OS] GHSPA+) system.

37. The WTRU as in any of claims 24-36 wherein the transport
format selection device is configured to define assignments of transmission
data to parallel data streams for. transmission in a plurality of subchannel

sets for different multi-input multi-output (MIMO) transmission streams.

38. The WTRU as in any of claims 24-37 wherein the transport
format selection device is configured to define assignments of transmission
data to parallel data streams for transmission in a plurality of subchannel

sets with associated channel quality characteristics and the physical resource
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35. The WIRU as in any of clainms 24-34 wherein the

transport format selection device is configured to
wdebome2assi gnnents of transmi ssion data to parair/usko07/002738

data streans for transmission in a plurality of

subchannel sets in tinme and frequency domai ns of a

long termevolution (LTE) system 36. The WIRU as in

any of clains 24-34 wherein the transport format

sel ection device is configured to define assignnments
inféHmAtie) $F9n8 ShePHY! fayle? RRlRlel &dhadRER ﬁlta'h AT af-Qeteristics as

transm ssion in a plural.ity of subchannel sets in a
pro¥isied Ribems or Bore chapgpelapdity padicatora ¢6898). evol ut i on

(HSPA+) system 37. The WIRU as in any of clains 24-36

wherein the transport format selection device is

contd- gurlde VTBEF jageim aaiygafretrinso 4t3% vedrei dhediarasport

p o 0 r a i i i A . .
ok PAIBLAG ARG, S EaLRl 14 oBSIEE A, ranpgipon
attnhute& Bt each @er@mm& simithe treeeined dfa diweraviERldtics
fro@StHe hiBA¥r Wyefd ahaﬁ,r%ﬁégi whet %%gau%@ CifbARS A0 e b Q B oY

sel ectron dévice 1s confl é/ur ed to der e ass gnirent’s
layeyt apdamdnirk $hegedarated elpmicll lteAnwhaissiost agaimtéoto the PHY

: 1 S8 I yps ral.ity.:of hannel S Wth. .
Loyt B el OB Bttt 4 0O Mo imy e i snia
parphykiatal streaypsipver tHcoraspedtive phiymival resdidee Ipaytitions.

i ncl udes channel quality characteristics as provided
by one or nore channel quality indicators (CQs). 39.
ThetONT RTbes WERHEN9E claim 49 neh@#iB 8hahenasport Hfermat selection

a t i,on_devi is,configured t .
Aol I Bl BT pRRoREL RRuBEIt Torni ierRib R gaf physical
tragsmissiny etimitbdes dheh inbmdeeneivbdicdabad chding traté,Strafisport

Lgher | ers_and/ hysi.cal resource
blog 07} albdiion BEE InRRpal et Tahas sERnehERRn Swer and
hyhyahenaettipheiat abqi¢a (HARR) paraabdteidut es to the PHY

| ayer for use in controlling the transm ssion of the
transm ssion data in sai.d parallel data streans over

t hetlr esfeet WERDhyS| finlanye 60 @l€ithsP30idd vditreirf @he THEnsport
fo WI'Fte?fc cl alcg% .39 .V\he(gﬁe#n tae transport format Lo
TRAF SHFBHUSAEE 1S Eig YT ele toPfEAkS Rhysitadn Esasmission
attfibnteat thpar Arbidy 3 BRBrighysict@dtid rapsdt SRRt AHARQY IRS8cess
t hat itn | ude rmg&b%féon and coding rate, transport
asSIERRRts {Fetach o bk Ao RiteRmE RACERPRS tq BeRprated girpnsport
forthh B PATHIASled a PpdeitedREith each data stream.

42. The WTRU as in any of claims 39-41 wherein the transport
format selection device is configured to generate physical transmission
attributes that include at least one of the following attributes: modulation and
coding rate, number of subframes per transmission time interval (TTI),
duration of TTI, transmission power and hybrid automatic repeat request
(HARQ) parameters. ’
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hybrid automatic repeat request (HARQ paraneters. 41.
The WIRU as in any of clains 39-40 wherein the

wonrertgpzss f ormat sel ection device is confi gur edTiUs2007/002738
generate physical transmi ssion attributes that include
a hybrid automatic repeat request (HARQ process
assi gnnent for each of the data streans according to
generated transport format paranmeters associated with
each data stream 42. The WIRU as in any of clains

39441 WIRice WITRITE akIi@NSROT bf CRIAR! 368496 G R2Birf 8Né G8ahSport
confi qur ed to generate physical transm ssion

formpt ryelertian (dexics A cradisated el temireatst Risiond| trgmpmgssion
attr@iiels Ha@ S cliad Wyri P Budsitafie deBlat Mdhesh léﬁ_%ﬁQprarameters

subfranes per transm.ssion tine interval (TTI
asef pRtinEmRsFtionTef topalHARQ Fpsanrpesegcetied ﬂﬁymrﬁm higher layers

andﬁﬁtﬂ)ﬂ@ﬂb]—[@]ﬁ?@ﬁ&t request (HARQ paraneters.43. The
WRU as in any of clains 39-42 wherein the transport

format selection device is configured to generate

phyai calrher @rsgirssd @A Aty rok' bt RQ‘?ésptsbaig Wiy dt%eh%ghglqﬁssion

automati c repeat request araneters base
data gharaeleristicaf inchides Qo mmmee@ fac eale dff a ophursléty of

log192'119 Qﬁﬁnh@%e raﬁdamé g;hfser 1 %‘_%o'uﬁé/ee linfdthatidhe d%ﬁh’e? har}mel

of clains e transm ssi on
quabﬁﬁr@@ﬂ@ftm K@@Iis)n &ropal ctheQpdysizgli lapemnwvhefein ae Hrafsport

forrRaP sbledtibh ydeszLcel 20 h&rﬁlig\ﬁl%a ° hgﬁﬁg dd %ng@%}yt | §ransmission

resource i nformation iIncludes anne
data fe |I@§@B¢13df\ﬂ@qbsgamﬁmndlretmhwsgm foampat ,pambmeeem foheach

datzi [FPSRR dn. g@ﬂ%;atté eolfeﬁys?&l dt%&hgr%ﬁsgor% %t{rl ;i:fa‘sgji on the

defl ne assi ransm ssi on
Qorromizamentisrndyeé@ds.at e transport for mat pararreters for
each data stream and generate of physical transm ssion
attri butes based on the QS requirenments and CQ s. 45.
Thé5V\7I'RwhasW’hRUnytsotn cgi mf daimd 3mnuhﬁmhmmbinqirrsgng a

phyé‘lcgfI 3(? t—ﬁ? layer p%%ent %8{1[8%@ 2 C 0 n ne dYah ble resources

e resourc
andm,ﬂranpineb(ethet r anﬂttph&edn tﬁ}aﬁﬂnm&ﬁ:d dﬁt‘éphléﬁd;eﬁm on physical

trans 'ggmns gu&g oUtBH% gy t}?g %Ipalilltspg}{t %O?I%a% rsgﬂa% 1grr1 tdeltn%g mat

46. The WTRU of claim 45 wherein the physical (PHY) layer
component is configured to partition available resources into a plurality of
subchannel sets in time and frequency domains of a long term evolution (LTE)

system for transmitting the transmission data.

47. The WTRU of claim 45 wherein the physical (PHY) layer
component is configured to partition available resources into a plurality of
subchannel sets in a code domain of a high speed packet access evolution

(HSPA+) system for transmitting the transmission data.
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46. The WIRU of cl aim 45 wherein the physical (PHY)

| ayer conponent is configured to partition avail able
woesmimwzas into a plurality of subchannel setsPCH/USRITE002738

and frequency domains of a long termevolution (LTE)

systemfor transmtting the transm ssion data. 47. The

WRU of cl aim 45 wherein the physical (PHY) |ayer

conmponent is configured to partition available

resources into a plurality of subchannel sets in a

codg, domHe"WafRE A ighhSPsEdaRas Kshmﬁéﬁ'ein%@!;}ﬁh;%&gl (PHY)

(HSPA+) systemfor transmtting the transm ssio
laygragompenerntiis oprfiguged fonpantitier 2veidahle sourTesintos plurality

of tQfrcphyskralsefHY)r | a¥edrefif MQARNE NG C%Il:lng&ﬁt%g# AMIMO)
partition avail able resources intoa plurality o

trangipisgigiedreaas §or Wangnittingsthe transmissigrudataul t i - out put
(MM transm ssion streans for transmtting the
transm ssi on dat a.
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