[0001] QUALITY OF SERVI CE BASED RESOURCE DETERM NATI ON
AND ALLOCATI ON APPARATUS AND PROCEDURE | N HI GH SPEED
PACKET ACCESS EVOLUTI ON AND LONG TERM EVOLUTI ON
SYSTEMS [ 0002] FI ELD OF THE | NVENTI ON [ 0003] The present
invention is related to the nedi um access contro

(MAC) design of high speed packet access evol ution
(HSPA+), and long termevolution (LTE) systens. More
particularly, the present invention is related to a
nmet hod and apparatus for assigning physical resources
and transport format attributes to a plurality of
paral |l el data streanms according to quality of service
(QS) requirenents of data to be transmitted in a
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format attributes to a plurality of parallel data streams according to quality of
service (QoS) requirements of data to be transmitted in a common

transmission time interval (TTI).

BACKGROUND OF THE INVENTION

[0004] Wireless communication systems are well known in the art.
Communications standards are developed in order to provide global
connectivity for wireless systems and 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
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3GPP specifications is depicted in Fig. 1. The UMIS
network architecture includes a Core Network (CM
interconnected with a UMIS Terrestrial Radi o Access
Network (UTRAN) via an In interface. The UTRAN is
configured to provide wreless tel ecomuni cation
services to users through wireless transnmt receive
units (WIRUs), referred to as user equi pnents CUES) in
the 3GPP standard, via a Uu radio interface. A
commonly enployed air interface defined in the UMIS
standard is .w deband code division nultiple access
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[ 0013] SUMVARY [ 0019] The present invention provides a
nmet hod and apparatus for transport format conbination
(TFC) selection in a medium access control (MAC) |ayer
to deal with changes proposed by high speed packet
access evol ution (HSPA+) and long termevolution (LTE)
systens includi ng physical |ayer structure and
attri butes, dynami c resource allocation, transm ssion
schenmes becomng M MO, and multiple QS requirenents.
A nmethod is provided for running nmultiple TFC
sel ection procedures sinultaneously to assign
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[ 0023] A nore detail ed understandi ng of the invention
may be had fromthe foll owi ng description, given by
way of exanple 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
(TFC) selection functions each TTI within the medi um
access (MAC) layer to support the physical |ayer
features of proposed LTE or HSPA+ systems in
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[0018] SUMMARY

[0019] The present invention provides a method and apparatus for
transport format combination (TFC) selection in a medium access control
(MAC) layer to deal with changes proposed by high speed packet access
evolution (HSPA+) and long term evolution (LTE) systems including physical
layer structure and attributes, dynamic resource allocation, transmission
schemes becoming MIMO, and multiple QoS requirementé. A method is
provided for running multiple Ti“C selection procedures simultaneously to
assign transmission attributes to parallel data streams satisfying the quality
of service (QoS) requirements of the data according to the physical channel
characteristics. @The present invention supports the transmission of a
plurality of data streams on a common transmission time interval (TTI)
boundary with either normalized or differentiated 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.

[00201] 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

-6-



systens including, but not limted to, Third
Ceneration Partnership Project (3GPP) long term
evol ution (LTE) and hi gh speed packet access evol ution
(HSPA+) systens. The present invention nmay be used in
both uplink (UL) and downlink (DL) comuni cations, and
therefore may be used in a wireless transmt receive
unit (WIRU), also referred to as a user equi prment
CUE), or a Node B, also referred to as a base station.
[002911n general, a wireless transmt/receive unit
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foé%ﬁ nsni t'HigHTe f 603 Sevntiagean don YaCorrocedime)caphJdl applying
processi ng conponent 200 is gonfigured to receive data
fromone or nore radio bearéfs 2041 to 204dmvia a
radio link control protocol (PLC) layer for a given
UE- Node B conmuni cation |ink provided by higher
| ayers. The higher layers, including but not limted
to the RLC |l ayer, the radio resource control (RRC
| ayer and layer 3, are represented by higher |ayer
conponents 203 that exist above the MAC | ayer
conmponent 200. The data of the radio bearers 2041 to
204mis preferably buffered in a buffer 219 in a | ayer
above the MAC Iayer for exanple above the RLC | ayer
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[ 0033] The MAC | ayer processing conponent 200 is al so
configured to receive quality of service (QS)

requi renents and ot her data characteristics 2021 to
202m for each radi o bearer. QoS requirenents provided
by hi gher layers (i.e. layer 3 or higher) may include,
but are not Iimted to, a nunber of hybrid automatic
repeat request (H ARQ retransm ssions, a block error
rate, a priority, allowed data conbi nati ons and/or a
power offset. Other data characteristics can include
items such as buffer characteristics for each channe
acplugpiity off TFResqlegtion Hmgtiens to[s5eign1datanict heaiib)s ipbakical
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ﬁy#% p.els (i.e. subcarriers or channelization
codes nHX|nun1aIIomed transm ssi on power, antenna
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sem - st
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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paranmeters include the type of channel coding, and the
size of the cyclic redundancy check (CRC). Preferably,
sem -static paraneters are deternm ned according to
signaling information 207 to the transport format
conmbi nation (TFC) sel ection device 208 from a hi gher
| ayer such as, for exanple, the Radi o Resource Contro
(RRC) layer. [0037] The TFC sel ection device 208 is
configured to assign the radio bearer data 2041 to
204m and the, avail abl e physical resource partitions
into corresponding parallel TFC selection ég t%gps .
stizaoms are azsigRed fia AifereplyRhysicel resourceEapR? of AierontSpapigl

ch2A8 pPefeflf BhistCorl Bh g A lig AT AAR1((0S) E%Nraﬁdnts of the

Identify respecti sse 301 e
daba o P eR=mRe o7 e PR Ly O £ SR v e
m&h@&%iﬁ&n&é@% hormdiid QoS tdeeoss qrpaibdli desa dideanst whemthe

The d 91 t.0 Y
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dafta Gifeants, ndiee, lﬁadembyar the dataasmaomalong}nm fromajdifferent

rers bearer may be divi ded
g‘h eaaggﬁls‘%g%ﬁfﬁefrﬁ?&egg%ﬁu{at zﬁgtreams determ n? d
(0038 TFC Emlue@t Rorillystrptes ZogprefesredoxoiRp ‘gmexﬂﬁer? ofifi§iete

‘ co %néﬁi@ 9019 FﬁE&i ihS aC QraRdBligaE |diﬁi/di"atr@cenfeh}ahss‘oaiiltm with
arer s

ais preferably d.into o L0
muktigle ﬁ’@l@ﬁp?ﬂ* dranaf qomiyngtion Q&léy) %F*émb?ﬁ% {;ﬁ e i
adéé’srst (NMACYSayda prdcesdiag | dﬁnfpbheﬁﬂ_ 200 dbs i JETBHS confii@ed]to

pi ca ai | bI e i
oibie B YR oF HE AT FRETF ARG TRNRB OB e E iy R
TIRC Tlekdyeis £ Pfotedsothad 60¢ur§ﬁ1r eaplh acﬂxve(w}i stream prior to each
transm ssions dRhe BRE UM is t
R ERRED AP Ik (FTE SR P ORI SAltE BodiRit AP UM 1o o
bestrgnarbithegd. 207 di ct ati ng physical resource partitions

10928 {1 angil SALSRnP HcAdEE LGIACY MyefYrbedabing e@hpdrneao l200€15
I'n each partition. Simlarly
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rz{(ﬁ@ﬂ‘nﬁrcoﬁﬁ'gl 0@&3%1 @{L@ph@bf fdi.a gi0eh hENdderB commumcatlon

llﬁeﬁr@pﬂ}déedow f“\?g‘ﬁf WB? crgé h?fhte ytﬁlfsgﬂmcl ngs ot? %hysn

tHeL RO qeysert Ghe rmlfiayﬁo aaboyree tebtiron $RRChH lgwerh a@és tayer r?e are
TFC O e ayer
reé)ées[e%?ede ﬁg Lhﬁrherel I Ce mﬂ%ﬁn\@h{; Z(ﬂ% %t%iliﬁca{b QQ &he MAC laye

ont artltlonlng criterjia
ccanppmlne R00r omhieh@atPR)f th?y io (heprars 2866 N0 Hifpis prpferably

W &bt 21 L:QQ%Q%&J%&E thSRIART LalyerF) iﬂﬁ&i&ﬁﬁpﬁ Q®Bove the

pre erag Iy rratc requi renen

REGabwer, wntilasioer TRE FoIertoosdar Brscwaat 11 At gorreds ot

whirsh&ial tehanhels MudiplbieBbby aatawailtipleker pimpicak 220 into
resource parti &)&902% i n_defi g‘tga t he data streans 2091

desienafef trapsgory 1 3 liFgies &8 208 provides the

[GUBSi gnneMheafACh eayeacprocdssageuosnp@@mt 200 29 ain0f epnfigheed to
data str £a 2091 0] t Sfa SI4YROHReBtics

ressye clluaha m%gsﬁrrr‘elﬁ ‘tga%) 19%% Eﬁwg]ti Jitotthﬂe‘lﬁrgzr%ann, at a

2021 th802mdon eadnradio bagaer. ¢ &oﬁormupr@n@eﬁ? P ?%| gher

B G306t gt s o

hybrid endematie renpeb sequpst (-ARQLretransmissions gt rate,
single alrell data stream buf represent a sel ected

di vision of the data of the radio bearers for a
conmuni cati on between a UE and Node B which foll ow

i ndependent processing/transm ssion tracks. [0040] The
TFC sel ection functions 2101 to 210N generate
transport formats (TFs) or TF sets to provide the
desired QoS for the parallel data streans 2091 to 209N
based on the channel quality paraneters of the
correspondi ng physical resource partitions. The TB

sel ection for each sel ected physical resource
partltlon 'S prOV|ded to the PITY Iayer as represented




[0041] The TF selection including the TB size for each
data stream 2091 to 209N is provided via 2151 to 215N
to the data multipl exer conponent 220. The data

mul ti pl exer conponent 220 uses this information to
concat enate and segnent respective higher |ayer data
streans 2091 to 209N into transport bl ocks (Ths) or TB
sets 2501 to 250N designated for the respectively

assi gned physical resource partitions as determn ned by
the TFC sel ection device 208. The TBs 2501 to 250N are
preferably provided to the PRY | ayer for transm ssion
aoRRPTith Y oA eaan AupRkinatigns jangd/asna pawsimgffset. Other data
c%?aefemmaé Qant ix{wuwg@ba/@lsuéﬂ Tdo) phawn Q?&Vactgﬁ&ﬁﬁr AR Yach

e es one or nore antennas for
iﬁggé ﬁ%%?ﬁﬁgﬁ?éeﬁﬁﬁ?vwreless si gnal s.
[(IOG@M] Pr @framathb hysicg@I5Y)A30dr, tr@przaéifsb@ Bsal tEB§,h§£i@ah lhfer
SRR i) b ARAC ey i s et Bifar igives channel
chaygetehistics 206:1te 2PN orl eayk grorpodfesaiiable @haelwameeomfces such
I ] L, the TFC

2§ Sl pep it d i 1 SOFRET ORI ATG plilfipdiefs hac
ayeFigeRtibly o schapge ﬁeﬂrra-mlz eAtﬂH@Semﬁe@m@t CoBbinatiand(RFC)
sdldtidnV@etice "20E i8f piREIHR LA PhACBMBRIMA® 1%9%\' prifisfing
enbodi ggg{) J,I‘lsl &%ﬁe{ bI e en data originates froma
PR B Tesbiop evisess e stRRra Eoasmign thggadio
beagridan2id: ot204h@antirihe SVailhbld ghysidalCaEbBfte bhirtitions based

LT AN ) R -

alidrfieg mthrnt.ﬁtiOheQO@m to 20&N ¢onemeniseEidcbrbe PHWIager t o
. 2Q9N.  This .
009,00 "85y ] LR AR M o

tor flag MpEaleger saek BFlofiont the dHHY laper firethe ppepesevel TFC
sdledtRdnShhf 30P ef@ﬂﬁlegtaﬁffe%% ThrrsoPa cﬁgﬁﬁhél RS indbatofER1)

| e radi g bearer, for exanp Vol ce stream

fo $he shtranc) geality. ﬁuh?haﬁlél@@ﬁanckﬁsmon&eéoﬁququw LTE,
afdeHnldTiz&tie \EodieB ifr HBF /. SrhPreS4BNRVENtn {448 BA® decount

nd¥ O& Sk ngt 3L e;%rt format (TF) parameters introduced by LTE and
HSPA+ that are susceptible to change for each TTI, including, but not limited
to, permitted transport block (TB) or TB set sizes, number of subframes,

modulation rate, coding 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 206n.

{0038] 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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300 undertaken in advance of each TTlI boundary wth

respect to the MAC | ayer in accordance with the

i nvention includes: buffer analysis 305, physica

resource partitioning and data fl ow assi gnnent 310,

transm ssion attributes determ nation 315 and data

mul ti pl exi ng 320. As noted above, the present

invention readily provides for HARQ process assi gnment

by the MAC conponent when different HARQs are

applicable to the data streanms 2091 to 209N. [0046]In

step 305, data, corresponding quality of service (QoS)
pParegnatersyineluden plep mms'pg lcharnel egodirigaraast the sidecef the cyclic
redRElbE e RRYEHES| PreRosis Cspldrhlié ?Qre{xﬁ&ﬂig EP @ Erhilea

data, _are recei ved fromh ayers, for exanp

a@ﬁ@%&? signaling wformationP0Y pe rcmpmarfemn*e cpmbingtion
(THQ) kel tibh devicRR03 floay & higHi2 ayE kB as SME Bxaspll) iH RAdio

ual it CQs) and dynam c schedullng
Rf’ ? I?tE%(%ﬁ?%e eived fromthe physical (PH?)
[ooayker , pﬂ‘héérmlsyﬂeptmm Idetige 208r artsmig&fem]ntd h$¥gn the radio
b aqgﬁ d%@a! 2§¢.-Lr Téo) 2(')4]1\/1 OI‘ ngek g@al?afble gflcﬁ %arsgl%cgl &}&L 1gions H&o

'dat a arrso
cqmsnomheg mqrallelyEFC pelectipn dhnetidnsr m itor2i0n et essignahe
ra@tﬁbéﬁ%&“tfﬁ%ﬁ? t9f20@1¥% Ladebritdl gQ?J strBYBE HRY 3o 33 éagd

: avai |l abl e p yS|ca resource partl Ions w th associa

1y eapppeivenb ARG aracessee F8Auke 804 e Sherdi B Aayerwhich jn
tudd Capplfe el s pbtine %QRQFﬁioc@ése@‘Q@bl R0 Sibedespective

resource tions and_ parall data streans derived
A4 SierS- pf@%é% c%@ﬁ e Pogw.ﬁwns'ﬁbp data-foprg one or
mned lohicackams elsa qm‘i exyeatich ble@lefiRbd fintla @i Tddio bearer or a

N ST N T
assigmed stoi élﬂ’édeqér@@a oditeamess defrerminal by tthe iTRCE eselpetion slegite
240 P‘Bp‘ékéiﬁpfeh Qv}iirﬁsdrﬂ? %n%dfooﬂeatr%e %soafxﬁhlnklﬁicagi geha’c%, that

streans based_ on hannel ar anet er

ragimheater’s dpka if Pwéerﬁhbo#lmeﬁdﬁt% ﬁtrew@s do efficienity npryall of
thehyailaBle ﬂh@%ﬁﬂt FBolRE bhttitdk, phitiRASSF AU BrabiofssidisS

pa ams rs for the physical resources as
[Oﬁéﬁm tte yw Yre tRevpiiphle \ég 1efdt E9SPFRSY Papigiions will be
dmadphetheamfmtgjméweﬂ fkﬁﬁz@bﬁmu@g& Resptehesabifsr

the |.a ery data is
}H&ﬁ{te (UILexedn s%“ggionsd o%c a enats elac%ér%d SEGRERELdyeofiye explicit
paa@élgnd aprdruckiond frim RRG byerasipealing)rB@Sntdi¢tating physical
rebd 08 B%tﬁﬂsoéihﬁtrggﬁﬁkﬁﬂgat aaﬁx@%e?s G \}ﬁ%sfcgl %&qulﬁ:e in

associ at ed for eac stream act
eachmaghivionTSipdaniuethy senplineivradhe BRE ﬁfevqu7 |mge ingteict
onl PARSHLIES B AYE dapd fRovE ak @laan %@hfert spifiel efey gl Yxtent

t t t | (TTI
it o EHY BT AEPIHERTD 06 Bhor o paioentptipnal
chbiep ip Vhalgrbupigswaf phpsidal| xﬁstfuixeés Maihysicsl PARARINRD In such
cabEIS HRE' idleh hoibo s ANaRS S8LE B BarBhfS from

rate, over o priorrty-an

alloa'tablﬁwar@aemngmﬁpga signaled dirombte PEYdayer2006: to 206y
andtha RREYAlHahed by the TFC sel ection device 208. In

general, QoS requirenents are provided by the higher

| ayers so that the TFC sel ection functions may

deternmine the permtted data conbinations for the data

mul ti pl exi ng step for the catrent TTI(s). Wen

mul tiple |ogical channels or higher |ayer data flows

are present in the data 2041 to 204m the QS

requi renents may further include buffer occupancy

i nformati on for each |ogical channel, priority for

each | ogical channel or data flow or indication of the

hi ghest priority data flow, parkPt sizes for each data

flow, and all owed conbi nati ons of data fl ows.

According to the QoS requirenents 2021 to 202m the

TFC sel ection device 208 preferably determ nes the




[ 00511According to a preferred enbodi nent, a CQ

report is generated for each avail abl e subchanne
(subcarriers in the tine and frequency domai ns or

ch. annel i zati on-code in the code domai n) neasured
based on pilot channels at the physical layer. In
downlink (DL) communications, not all the avail able
subchannel s are necessarily used for data transn ssion
each TTlI. A threshold indicating the desired limt of
acceptabl e transm ssion performance i s defmed such

that only those subchannels with correspondi ng CQ
[QP3Plies hiTweMFChanlecken tdevicehd08 preferablydnfasches data QoS

 rdJuRFEHRa S bﬂf;he AaRelafNg! of thO Phdio 1R8reds 20k 3 Stk to physical
subchann e se|l.ected by the TFC sel ection
#%ﬁ?@ﬁ lfi or ayatlably RhyEiceh SPoTe, PR HeRS §hégfining the

dmr sireh@BS209hte 209npr Fhe r'BECyse’ié‘dtibﬁpBéﬁE@@ObyPQQdes the

BT R 5 a0 PR 5@%@%@&&%%%%% FEFFRES 208! tp 209

tqﬁheanequﬂgnnmanME$Mﬁnmoﬁma&n@mnamuhha2&Mbﬁ®ﬁﬁﬁ&echaund
d&’d&yﬁf GR: b Q Oﬁ Yo é P\ lléd%?%ﬁ na%e ly, dt1rec{r;$§xrxﬁuﬂhe

to, the aval e subchanne
respPe@iechsgigmied vda(cw)reqamée& ’farﬂﬂl%h &hevdid streams 209 to 209x

afeOSH A G osdehalR Mué hﬁﬁ@%ﬁ%a&% Ak mbcgﬁ%&é YcH

|nd|cator Q for each t he alloc
d rgaﬁfﬁe?w selpeled sivisionpf she date eigtheaadie bearers

fopfa/&bmaiurﬁtb&[tﬁﬁ beigkahl AVE dndr Nohe BlwHita fslhws fhd®pendent
resource aIIocatlon may change or remain

pnm%ﬁugéman?or ST ﬂ%Sequent schedul ing grants. This
[0949] be d&her ’i?Fﬁ:eslela;tzondﬁnIchb;té; Iﬂ}O’& e 2Hhagen@ate transport
j e uent..schedul i r S.. A_UE may
o PR B o Iuita e Hade e pryitiaata
stzearag t 208 1o cﬂﬁ)@ssbas&dsms@le sbmma‘l qirdityy pataaipiters of the

C S C l ecC
ﬁ%ﬁgﬁ%ﬁsel ggi?lé%% g%v?ggﬂ!iﬁmoég;pr e% glr a‘lb#;hlw CE %&%Cted

icgl jresqruce pRrtition it BRI te dhe FITE Jayent amprewted by
s1§:|i3ﬂl 280 stootdoRr. i T KL s%&ﬁéz@fuﬂcﬁéﬁs 216, %0230Q la@sorga-)éfebsmy

entlf in the schedul i wever, if
%m? ffamaaalaef@r ﬁ%‘ﬁeﬁpf 8 iw 136 et of Physmal
resquhicy | piuﬁhﬂoyls guaht sdnansbel an rmb&aw Vil URl radte/Roding

| f [ to0.210 abl
rai%ez% 118 1 AR08 R s RO Bpber o
s }aﬁ%ﬁﬁl% Si-en spbeasriezm @t otrhaﬁmBz}m@t rcageski Swxingf @ﬂlowed
£26hHis8100 GRAVRE hnRhng Peimein MPALA AR A5k R sy

T %tlcular phyS|caI resource partition, accor

rratioh S HiARR 2erapeisre s Theseaheicra il in sospins ances be
Lireitpd dyneitk PEIYONayelrh eHdWEv e HBE thid dbbilti INGARED 2edofrees

s LS NI T
selpgtivn clunatioph\yAi0c e 2HRO UG Casipay HARQNpotdsed for €6 data

w4808 204 o S SR ke BRACUIGEHA shlng
pardtign assigpment s aﬁectf:d)bﬁ 3!1@aalaiels ®ff otherarebited pagameters, in

2
pafEMINRIL OMublor ThONSIAI NS ofiR! BardlAdrcBPARELRRED TB

., assj gned unct |

sizen THMEEE tﬁe%ﬂthqutwga 8201 ta2 Wretiake bnt@ gsRguitdhe values of
resource partitions. The data stream assignnments are
preferably generated accordrﬁﬁ to common QoS
attributes of various channels anong the higher |ayer
data 2041 to 204m for exanple, priority. TFC
sel ection functions 2101 to 210N preferably assign
data streans to avail abl e physical resource partitions
by matching CQ |evels and dynam c schedul i ng
information to QoS requirenents as best as possible
for each set of data flows and associ ated physica
resource partitions. [0054] The parallel data streans
may derlve fron1one or nore radi o bearers mnth common

e P~




[ 0056] The TFC sel ection functions 2101 to 210N
preferably operate in parallel to determ ne the TF and
physi cal transm ssion attributes to be applied to each
physi cal resource partition to best satisfy the QS
requi renents of the correspondi ng data streans 2091 to
209N. This determnation is preferably based on the
CQ s and dynam c scheduling information of each sub
channel partition and the QoS requirenments of the
correspondi ng data streans 2091 to 209N. The physi ca
attributes include the nodul ati on and coding rate,

physinebrlaper Parimeliess praferahly, MGSnend S8 gvizeoafceadingf the
H%EetaQ &sgorl@&s NpStRRE WG a8drshiag] Y&L edmmwep%*rtmon

ch rement, of each data fl ow and_possib
asgm%ﬂtﬁ §°r Gerrepectire datapdreams #05k te GB%rha%‘é}esmOHdRQted
caBé LRSS Else REFY Riyef a{ca&ﬂey t@&ﬂm elesomWait%hzﬂge $1§?éJM@C

artiti namcall ained in npre a
Bt PR Frisst BRGHATIR e atpere it the st
strm;nm%ie@wﬁt ed with dat a streans with common QoS
uire hi s _Ga f 0SS
[Ob‘?ﬂl vi dggpé %ﬁ‘ Ae'ﬂectt onrnéléioél‘rn eﬁ"‘lhpz;lIt l? S]tzfca:%rseac t%t PURBAP:
tof 2)weis mawdﬁém §15:| voc? i dogthendiith anilbiplexed compbments220.
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paraneters are ad ju to nornmali ze acr oss
Sesﬁ’éng gBsesine highen layes nigta WW?O%M 209yjjipfoctransport

bl&&rsfm‘?sﬁ bB ;nmyetb Q5|@§§d th ; ds@nalaf orRRY %%ch’%ﬁ?oégﬁfgﬁed

ar ion to normalize. the oV rrespondi n

ot tch] Kot i, AT g L i TRE fstiga,dpvice 508,

Tlst rERsTs2500 9o tZEOBOQ:M IﬁeféEaHIf ptdvidddu tte StHERYPHDE layer for
t ther if the affectih.e .

tr@énﬁi‘%ﬁ% 0(’? ? il c%a?%fls esgaa &1 f SPRBOLIERIYPIsyIPR time

intgyyal (1373 mossdw po%ﬁfemhlh ﬁkf BHY hg'et lrzcledgsemtecdr more

a&w&égfﬁfh%sﬁa%&gdhgmx%%éégé diing, nodul ation

TTlI length have been associ ate W|th t he physi cal

{09‘15% our cePyeienaply ovisnals r 23bpr 230oend Tilbss 268r to” 250n are

cobxilih MBH &R the MAPISRE $rocdén@SsthSsRet 200 aRa by b &mbined
r of data _bi hat can be nul ti pI exed into

h
aﬂ@agﬁgfggf opether ﬁ°sﬂ’§c}g1§# layep rpsessyniy adparmecelapach TTI

bodatisfyyi ned based on the ot her TF parameters There

b | TB
oFBY o7 P Sh8 erRutest 15 G iBon S Ruts 2res 19 gne
geathARQsPoxtcfesse@ (’IIEs) tdwaonaslezedgheampecﬂemms pmtde'defor
oo ﬁle Op¢ i aécaadtlr%gﬁﬂps Be268lM Hhid HGbs Cégie}%n?ﬁé aPSrante

transm ssi on ca |es my not ex

Wlsﬁpaﬁatatﬂr@umm aupdiodearyrar s¢l nhpadio bpmEry withugoowmon

Qd¥¥glutreRitinbdtd 1S HabhsAittA R cdlifos@rgct ed TF nay not

eed the av il abl e..resources for each associ at ed
[o pr er embodiment, the TFC selection functions 210: to 210xn

generate transport formats (TF's) to differentiate the expected QoS provided to
two or more of the data stream 209; to 209x. 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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[ 0059] The TBs 2501 to 250N are provided to the

physi cal |ayer, along with associated TF attributes
2301 to 230N, for transm ssion over physical channels.
[ 0060] HARQ Assi gnnment [0061] 1 n accordance with a
preferred enbodi nent, HARQ resources are dynam cally
di stributed over the physical resource partitions and
their associated TBs (or, equivalently, TB sets) such
that multiple HARQ processes may be assigned prior to
each TTl. This is preferred over statically configured
HARQ process resources proposed by the prior art

forc expraplenRerriey dtreamarenipingcdate withy difersnt rQoS including
padpity.ed, physical resource partitions are restricted

tch the HA esources associated with the
fioTT ol AT BEPP L o7, SpoUEe PhyNaRREe processing steps
300 studiehtiakém fin GidvRARQLT emurfca saoahaawswftn rregpRe %6 the MAC
I J 2 arti .
1 2 Aok e R ook s BREHE F B ol 08 phsica
repprae watibipning awd detx dedetsigasient H10N frankmidaiaattributes
d@é}ﬁﬁﬁtﬁ?ﬁeﬁfp QL@ c&@& I?mﬁ ?éxm SéﬁySI Caﬁegaa{btolvé t%n Il)resent

Therefore, the partitionrn resour’ces
inyspRtipR s Feadily o grayjdest dey @omm@ss oAssigmmentsbei theedMAC

cdtARRARE mﬁ%ﬂmt}m LlaYe 2 Eﬁs&b@@‘a@tm dmestpéagﬁkﬁéogl to

9 radi o bearer is |str| ed across sever al
ﬁ§5|cal resource partitions offering different

[af8hnel dimalsﬂeby 305h ema; Scomep@{cﬂﬁg eﬁuaﬂit@X ol éérwe I {QoS)

r&fo ¥
Sl S Pskiin? bl dhakicsBithice ficllding TSl mtgurce
PM@IQ!Jemmmg;Ss 1[0601&3] &teh) a8 ms&wed dren Mighbr (M},e:r:{;rfor

e%ﬁesm%ﬁsm %Lsoa%es ﬁ@bas&me %tﬁ %] A@P'hnk R

E%II;OCGSS res ourc Onl ng
ElElolaygr- tﬁ%r&psetgrsl esughdasvickanna | rgwéuytmdmeormfw@ and

A LHRBRE M 1O il rPn ARIE bR B&efredFidm TR s1ca1 (PHY) layer,
F?% é errent which is then used to | dent
PRefefRBlY; R toaf dranspuissien timpp interal (EGDH sc&m e%§o be

trosmitialIPllee high YeREiSRah tinfobndtibn GO BRARAEd B0 ol SR OKith
h%”%’%) l(a)Lrertra ort. forn%glrt and souyr ce |gd| cat or

kﬁ’ 0 emig? . (S SAshenEae  Rop hzequiremepts of
aaikabley plgbat Ilgry@ud:iﬂacam tavhidabla plgsiehl eésohﬁcedymiﬁoﬁaal with
adsbaih e\ﬁ%mmr&/yﬂ’ %ﬁg he%‘?ﬂlg ;'rn-glatm as& ete&a 5 O]\Ahthere

synchr onous gt;u)erat on Fetransm ssions a
lslfﬂl asyisreneRineflavaijnile phpsical HARRMIMCe pewrt Hongl end i fairsitel ataya

sthSefls 86rivddTbBahe hi@ldr AR shRNHatEhG! £F @mflpiw filhtching
transm s ccur, the HARQ resources are no

8§ ﬁ%‘ﬁ’%&&?ﬁf@ g?ij%éﬁf eadrdypapieschednling Aplosmatiennde &E@@ 15,

trhh@oﬁ'Eﬁmmhte(TMWFH‘mé’cE SissiRidted watR B A41M8thdden and the

ass gneh plhys:lca nrseg]oérscle %artltlon are generated to provide the desired QoS

l

for the parallel data streams based on the channel quality parameters and
dynamic’ scheduling information of the corresponding physical resource
partitions. In association with this 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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[ 0064] A HARQ process 2401 to 240N is assigned to each
TB and its associ ated physical resource partition.
Information 2301 to 230N including, but not limted
to, the MCS, subfranes, TTI, subcarriers or
channel i zati oncodes, antenna (in 1VII M), antenna
power, and maxi nrum nunber of transm ssions, are then
gi ven to HARQ process for transm ssion. The HARQ
processes 2401 to 240N wi Il then indicate its
avai l ability upon reception of a successful delivery
acknow edgenent, or upon exceedln? i ts maxi num nunber

mtipleped i eacatesatedoand seemanted) dn sicestinrce BibstEdata
sttedd ABstdninfirRXato 2spatinIphiexasd e 'bB%é‘sf abcd¥Bhg d8tde

204, %ﬁlc,g#dl ng tgséiata fl ow assi gnment_ i nf ormatl on 214
asinea £ forepchdasd sirepm sqiifatng op sbe gwdenty TThboywtary
as® pestidantd tH&PH(YnlhyBi@ar trangch@MonDBed ;h;lyaﬁks cﬁ@fne&aﬂﬂtt

dat a I t d tqQ th
pReRblN AT 1B Bl SRR SLEHon o RS bR choundary.
Fpithei emlanmmwfceach atepl ihigener4dl ds pduvidedtdetovwdat a | ows

directed is not required for
[0%Q9 [ pI exl ng; on{ﬂ;’g e TB sizes and mappi ng of | ogi cal

w@l"fﬁh nel s Q@S4eanirengaks 202:dte 8024, 09vh2@0 dataorateoblogk @rror
r1EC B@Gsmil BhwLAbiYet Woh'tfla%yd}gla%néyoﬁﬂ Bftendel) ?g‘r}gll' §ad10

2041 to 204minto TB s a33|g to _data streans
beagen 4ot PUhd9RPIMATE qyatuase BYltBP i REC gelegtion Fi%‘QF% 398 In
g@iwmh'qos ﬁgﬂﬁehaﬁ%@&mr?lb(_?@ﬁ& bl ftht hegreori 1ay%1e S8 lthat the TFC

e,.data t t he size mul t.i. eX|n

st ion BuaStio, Gy Sitetsiel foy pratleiinig SrmpibuSons the fhe

dateconttiplepiyg stdp\iew the curbent THI(Se IWhén mﬂﬁp}edegmﬁ&hﬁﬁﬁéls
r di N

of Rifieh HoVE BAE" AR o' LAA o HIEaREC 0l o RREE B8, B
regpinementy eayr fugher inelgdevhuffarh muwnecyT@xﬂqatsatiele nfor each

log'ﬁ:ola Leen iR I;r%ntw}@r SY20N R;glﬁ %ﬂ&ﬁﬁ’él%q Hak "itlogJ &V\ﬁxdléa%g of

cks fromthe associ at ed data flows are strib

the highest; pracritysdabyy flow.npackeh simes famenthe deier flows apdliomad
co%ﬂﬁﬁhﬁb&sofhﬁ\ﬁh tiotva. fAcR¥RINAYELIREQHS Wedditdthants @om tdbopy,

fo,rma on u elyldentlfl S w dat
ther SHRCEH SHHER: QTIORCLHRITEERS Ra s dhe wbLmT o dota
mﬁlﬂhﬁiﬁﬂnngmhfnﬂlthﬁwfﬂ&iﬁafchmélb Q08 h:azmmbm avallable data
S Errb d| .
fofj d:g%tgﬁnﬁ n%%lg %)%fq ) ﬁy I%?nsn& gg 1}){1 eSSFf ﬁ]énount of available
datarfon shckn pllowed apaltiplaxing combmanon, 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 206:; to 206n, 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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a wreless transmt receive unit (WRU) configured

wWith a hierarchy of processing |layers including a

physi cal (PITY) layer, a nmedium access control (MAC

| ayer and hi gher |ayers. [0070] Enbodi nent 2. The

nmet hod of enbodi nent 1 further conprising receiving by

the MAC | ayer data for transm ssion and correspondi ng

transm ssion data characteristics from hi gher |ayers.

[ 00713Enbodi nrent 3. The net hod of enbodi nent 2 further

conprising receiving by the MAC | ayer physica

resource information fromthe PRY | ayer. ;
buEnbotli limited to, Ticbammsl hauabity drisatare(6QD erP‘PTﬁ%r dynamic

sc%% lgg IllQp%}'%FflbxF' Qﬁdaﬁvmwn!mm QlesddiBed. I aWBEE Swiilable

data stre Ykiq‘ase&eon the receiv data
suudmn@h Mexttiens oge de Y9908 AR Fe

sV £ tHee Pie8al mf'@fsmshﬁﬂ of hﬁﬁltiﬂleceﬂl datal eopabrinations
0073] Enbodi nent | 5. The net hod of enbodi ment 4 further

be § &9 gy EH@ItS®A t r ansport format paranmeters for

[o@mh dat Accetdiag o hagefbresd enbodieweitye € Uateport is generated

it
or[dhBE4}IErbiva-vda in Ghe Tivle drandiod msasurpdAsa AR Bilof ghempgls

at%g%gﬂcg%a?%? t PASHUREL S dohfeMicatibiy) ndbhB tBé hoaildige

streans | n transport bl ocks, i
stbchartnee ncessarihe gt fr durHARSRIFRAARR Thq A fhgesbold

mﬁﬁ:ﬁﬁﬁgttht\! Qelit&BRN &f dcesptableRatRisSioE pbffoﬂﬁhm:et is\defiped
I ovi

e the tra S SSIon ata to t P
svlhithnt PRFGROFY SHROERESIS L P HRRP g Oy aioaf pififs then
thOthrbEIRUMG Nirs Sisetl fov efansasipsioti vAcpndinglyalonle g,bg, rqalifying
%%#‘%}%% gscﬂ Enb di FREL seiect ef.%hbﬁgi 2‘351 to 210N for

ransm Sston I's trangmtted §
inklhaiiirs sissigned pertitipes. v 4l is (ﬁTP@fel\ﬂPb’h P?F"ﬁlpb‘ls}é%fbibiy nEQL

bat.sleH%]::ﬂead@mfg% Blode B.

[0052] For UL communications, a Node B scheduler may provide to a

user equipment (UE) information on the ?.llocated physical (PHY) resources,
including, but not limited to, the available subchaﬁnels, antenna beams,
maximum allowed uplink (UL) power, and the modulation and coding scheme
(MCS) limitation and/or channel quality indicator (CQI) for each of 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 determmed by identifying the relative difference in

subsequent scheduling grants. A UE may not be provided with enough
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 CQL.
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 CQL
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[ 0076] Enbodi ment 8. The nethod of enbodi ment 7 wherein
the method is perfornmed for transm ssion data prior to
each transm ssion tine interval (TTI).
[0077) Enbodi ment 9. The nethod of enbodi ment 8 wherein
the nmultiplexing the transm ssion data onto the
parallel data streams is for transm ssion of the
mul ti pl exed data of respective data streans starting
on a common transm ssion tine interval (TTl) boundary.
[ 0078] Enbodi nent 10. The nethod as in any of
enbodi nents 5-9 where the transm ssion data

of Giﬂhwmiaﬂmganw subchamieel oy ¥ayYi veriime e B G spletion

fu{l af g, &) &2 8, %1%@4@9% dutanalhdlulsiiasd LRRAS s@ICS),

fe genera sport for r anet f
TR asige:s t rangrispionh POTET ogn@/H’é maé Sanr?%%ﬁ% Sns *hor 3tk
sul Eab Qgismubl,ﬂannw aé@éﬂ&ﬂtdi)ﬁ }ﬁﬁﬁﬂﬂhﬂﬁh&sﬂaﬂ Tesource

erein the g f
e S L ottt DO A T BT e
expRiiAed (HeldH B mmt A0 Bglettian Smetsorsn 2361 a;OV\BIQN a:@qaﬁambly
e i
AT T e e
pa‘rﬁwht physicat aesouwtcd fm:tmatc@r;rmg SQederels QHmt better
ac{;o GhLeue By & S tr%&t\l/l\ﬁ?%&ﬂ:%tﬂe%a&& 215%s 20, 36 R209Y mapped to

ransm ssi on fferent S requirenents.
the physical resource partition. @ a

[0053} Parallel data streams derived from the higher layer data 204, to
904 are assigned to the TFC selection functions 210: to 210x in connection

with respective available physical resource partitions. The data stream

assignments are preferably generéted according to common QoS attributes of
various channels among the higher layer data 204: to 204w, for example,
priority. TFC selection functions 2101 to 210x preferably assign data streams
to available physical resource partitions by matching CQI levels and dynamic
scheduling information to QoS requirements as best as possible for each set of
data flows and associated physical ‘resource partitions.

[0054] The parallel data streams may derive from one or more radio
bearers with common or different QoS requirements; accordingly, two or more
of the data streams 209; to 209y may have compatible QoS requirements. By
way of example, voice over internet protocol (Vi oIP) 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 210x preferably operate in
parallel to determine the TF and physical transmissjon attributes to be
applied to each physical resource partition to best satisfy the QoS

requirements of the corresponding data streams 209; to 209y. This
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100811Enbodi ment 13. The nethod as in any of

enbodi nents 4-12 where the transm ssion data includes
a plurality of |ogical channels wherein the defining
an assignnment to parallel data streans selectively

di stributes data of each |ogical channel to one of the
paral l el data streans. [00821Enbodi nent 14. The net hod
as in any of enbodinments 4-12 where the transm ssion
data i ncludes a single |ogical channel wherein the
defining an assignnent to parallel data streans

selectively distributes data of the single |ogica
dethumninationnsn greferabbe rkased | onjdhe SRItang. dynamic scheduling

ifA83 BB gL e Q&bcia%nnﬂ"?aﬁwﬁogn@%hé "Q@Xe?Lrements of the

enbodi nents 4-14 where the transm ssion

cortpepordipg idats slaeppe 208ete . (Erpuphvsical @dtrikptesincipdgrthe
madilatioal Add/ cﬁﬂmboﬁit@;'ﬂntﬁ{&ﬁl Néll SubiFrdinéd) @ep h?rmt Ci#hnsmission
resour .1 nc nnel. u |
pdts S BAR BB S W B ey 2 SaindieR tohertothe QoS
reghiretehi of ea;phadatasmmgmmssnldy paceting todhieaCQI ofparticular
{
s iRi1phi}ly O IERRE, bibedsof 230 prlret Y e I xRy ek fesource
p@atjtions dgosnjcaiiyoel exnlained in Tere detafldeblers. i n any of
(088590 di Mefiose fhdpod SR Ridh1 ;&%&&fﬂﬁlagn o PBS hEBRRIA Rk

paral l el data streans is conducted for transmttin

dataestreaamstith sommemn Q9S reasirpngris; j foythds casey dibsfeRls vary
adiBésS indivilhE afkhsidal eGb@uede JpimittesOf tia | B88sidRt Mormat
pgr\:/i%e érls,o &c{ulag%% Iri}/dsuaa?triro]n-and coding set (MCS), TB size, TTI length,
transmission power and HARQ parameters, are adjusted to normalize QoS
across the subchannel partitions. In other words, different parameters may be
assigned for each physical resource partition to normalize the QoS over the
corresponding data streams which may be any subset of the data streams 209;
to 209n. Some TF attributes may be adjusted relative to each other if they
affect the same QoS attributes’, for example in the case of MCS and
transmission power both affecting the expected block error rate.

[0058] Once the coding, modulation and TTI length have been
associated with the physical resource partitions, transport blocks TBs (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 theé 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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[ 0085] Enbodi nent 17. The nethod as in any of

enbodi nents 4-15 wherein the defining an assignnent to
paral l el data streanms is conducted for transmtting
the transm ssion data in a plurality of subchanne

sets in a code domain of a high speed packet access
evol uti on (HSPA+) system [0086] Enbodi nent 18. The

nmet hod as in any of enbodi nent 4-17 wherein the
defining an assignnent to parallel data streans is
conducted for transmtting the transm ssion data in a

plurality of subchatuael sets for different,
[0REYY i - | nfébve TR 23Udg Rl 299 Reoyided 4 dhe Rivsirat {9vesnglons

witBOSEbERRadIT e tridSes 148D, Bt 3504, & tranafyss@in over physical

enbodi nents 4-18 wherein the defining an assignnent to
dﬁﬁP&Ftel data streans is conducted for transmtting
[oDbE tr anHARQ i ANsigin@nitn a plurality of subcharnel

it iated..ch I it istics.
DB 3o B AT O o A BT oSO P et are
dyeasieally tdistiribeted vveg tfe physicalalresomseru restitioho ranst itheir
i Tc] .
oA U, LSl 155 SRl K1Y A pracosses
mgy deiassishetipren trepch(TRY SThis jomsirrathewr statically configured

Bfbeast reBoRBYs ?xlfopgm R YrSorbirk Bebzitlsh Rlen static HARQ

conpri sing generat| al transm ssion attr%ﬁ;gg%o

.ng physi
DYOGPSS LesPIgey 4TS PP@]:}?F% pRlysisab KesorEce R RARY st TIPS
mabay e FRAR QtreSdurbésoansbdiatedivgkie thd phyeical assdhere gartition.

BB, 2 hERREL bl B RENSE Ta She grostr
fléxdbiier during physical resource partitioning since the total HARQ
resources can be divided dynamically on an as-needed basis among the data
multiplexed onto each physical resource partition. Therefore, the partitioning
of physical resources is ﬁot restricted by static resources of the associated
HARQ process. Additionally, when data of one higher layer radio bearer is
distributed across several physical resource partitions offering different
channel quality, there is far greater flexibility in choosing the size of each TB
and the MCS associated with the physical resource partitions to accommodate
the desired QoS.

[0083] Each TB associated with one or more subchannei 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 I'TI basis. In synchronous operation the retransmissions are

known. In asynchronous operation, HARQ process identities are used to
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conpri sing communi cating the generated physica
transm ssion attributes to the PHY |layer for use in
controlling the transm ssion of the transm ssion data
in said, parallel data streans over the respective
physi cal resource partitions. [0091) Enbodi nent 23.
The nmethod as in any of enbodi nents 21-22 wherein the
generating transport format paraneters and the
generating of physical transm ssion attributes

i ncl udes generating nodul ation and coding rate,
transport bl ock sizes, transm ssion tine interval

indirabe reteansokissionsa nEraferabbn whenaetransmisyions ¢car HrnIARQ
rebGRRAL kSO ag.m(nt!é@r RESATE ! oo [3092ImiEnbedbsRnke the

as in_any Q nbodi_ments 21-23 wherein
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E% oce S aSS|gnn§¥t fo ach of %%g stre
eEared; fﬁ%ug%% BRTHYGR ¢ { glaaP?n Fdhe

bnﬂ:smchmmd taj the Bms; sibfransdsy &‘a‘m subdacriers es'prhaunﬂlgzatlon-
trans rt bl a n ps

cofth . RRHna (A Vi, % AR ol BR0 B WBtalP pucaber, of

tram}nvﬁmeﬂba;ﬂlthsm gsreglwm:@pwstfbpetrgeﬁ@aﬂqnn gl HARQ

nglf%@%]sc Qlf; POEIH 231 PerPlddidAty ﬁ%saxtmbﬂft%@h llee@p%tonpapa

OMAn attributes: nodul ation_and codi'ng
sycggsgtul ﬁlahmxw RsRRSHISE SRR, BERPeR e¥repding itg i number

ofirBir@h¥@lss{ohd] ), duration of TTI, transm ssion power
hybrid, a tj c, repeat request (HARQ paraneters.

m$§%94)5nb@ﬁ?#@ﬁ¥%§6 XiBg e nethod as in any of

[Oeeﬁodi nefthe dafa galtiplexer 220 haﬂgpleeesathmgxgbfer yesidedd 204
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2 ¥5ixf v pravided byfthe BIFA] sligtion; foociensedlOr 6o 81 Gre dDRtMOPkFor

aghgﬁgt% leige %?e %E&S%&Biex%bem%'\%hbaﬁ(&houkﬁo%dm A sizes
7. The net

. as 1 n any of enbodi nents 21-26 e
asspriateflanEnpeledan of Q%Pwa?addte@wrg? pPREitions mgw%o@e data

ﬂdvﬁsq QOgﬁemﬂ%q ‘{J%’f bé& @ﬁfécﬂéﬁ is r@t Li'é@dubéd/ fdifm{lllﬁﬂ@ﬂhg, only the
channel s, an e SI.C [ c
TB 5i4eg Fo8 RABPARE © 39%??]’(‘3" lscii4s e 256@%8& ? JHTEHR09: to
2(]31&y§1{’e|0ﬁfed|§a.y EPrefashblye mﬂt]beemgé bNlogipah chassdlg 208N to 204y
e at S uj

o T T 50 -
thedhyd@hduuuuﬂi2ﬂﬁeﬁx204m:he
[0067]1 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 selection 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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generating transport format paraneters for each data
streamis based on the QoS requirenents and CQ s.
[ 00971Enbodi ment 29. The net hod of enbodi ment 28
wherei n the generating of physical transm ssion
attributes is based on the QoS requirenents and CJd s.
[ 0098] Enbodi nent 30. The nethod as in any of
enbodi ments 21-29 further conprising partitioning
avai |l abl e resources and transmtting the transm ssion
data by the physical (PHY) |ayer based on the
generati ng of physical transm ssion attri butes.
miGigeddrivGthineat c@dmo HEBrerfobowf datah &dimmélews3bave been

ﬁgﬁﬁﬁgg@akngsﬁggsical (PRY) layer partitions avail able

resources Into a plurality of subcharnmel sets in tine
[0868 fr eqBErhogdiraendii ns of a long termevol ution (Lit)

{o[é%%tlgglle %%nﬂoﬁﬁﬂd_ &tm %tz hng}leﬁm 6ﬂ;ag§é§i;ﬁ§i ceﬁm@k&td_ ia:;.tio?fzodata for
I odi ment 32. The od of enbodj rent. .

a \JREFIers transTph Rereig %%EW%@% r°°‘bé§'1rg$i HE aRiFTeEeRS of
p&%@ﬂ{j@ﬁ?eféﬁrﬁhﬁjﬁé drptyisicgl PHYM holeana ehedi@inSadcassacontrol

omai n.of, a.hi gh speed packet access evol ution

0@&@%&3’? %@Pﬁ%efé?ye??'ansm tting the transnission data.
[0pDAI101] ERpdwidireent B3The ethed blogfnbelijoenth fudher comprising
regém tt§e3 F €44kat & Rpa\{z?slnﬁééioxg PRY {AVER onding

partitions avallablé resources into a plurality of sub

trapsmissionglata chaactaristies Bam highey layeifut  nul ti - out put

oMM t Eﬁﬂﬂ!’(&jﬁ&m $hé etBod 6f erhbelimiht RifREthbb omprising
transm ssi on at a.
receiving by the MAC layer physical resource information from the PHY layer.

{00721 Embodiment 4. The method of embodiment 3 further comprising

defining an assignment of the transmission data to parallel data streams

based on the received data characteristics from the higher layers and the
physical resource information from the PHY layer.

[0073] Embodiment 5. The method of embodiment 4 further comprising
generating transport format parameters for each data stream based on the
received data characteristics from the higher layers and the physical resource
information from the PHY layer.

[0074] Embodiment 6. The method of embodiment 5 further comprising
multiplexing the transmission data onto the parallel data streams in
transport blocks in accordance with the data siream assignment and the
respective transport format paraniéters 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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[ 00102] Enbodi ment 34. A wireless transmt receive unit
(WIRI') configured with a hierarchy of processing

| ayers including a physical VWHY) |ayer, a nedium
access control (MAC) | ayer and hi gher |ayers.

[ 00103] Enbodi nent 35. The WIRI'S of enbodi nent 34
further conprising a MAC | ayer conponent confi gured
to receive data for transm ssion and correspondi ng
transm ssion data characteristics from hi gher |ayers.
[ 00104] Enbodi ment 36. The WIRU of enbodi nent 35
wherein the MAC | ayer conponent is configured to

[0086ki vepBpshagdiznent Gur CBhe mefhadt ofoambpdimente 7Prirerein the
ﬂ\ﬁhﬁﬂcﬁf is bOPMERROGL AHRssiaA - datR ritERY &chefiasdhi®ih e

.wWherein the MAC | ayer conponent includes a transport
iptgpvighfT R ect i on devi ce. configured to define an

[08%%] gNEMimkYdikbet tg. ampPRe Seéthed dsft ambodidaéit! Bewhein the
n;ﬁn ans b se% on t.he regeive % ta ch rAGt ri Jigé is for
e i emspmisen, i P hhyRATEAFT Aol ghea
triaRfmis¥in efthe moaltipdhexeRid4td af ssspedtBeldith Eradisngattir@Bon a
co-xr;rrx]%on xRaL:chs%fiss%gxtx) %%eﬁ%@éw&%l%%&in%a}ﬁe
[0078] Embodiment 10. The method as in any of embodiments 5-9
where the transmission data characteristics include QoS requirements
wherein the defining an assignment to parallel data streams and the
generating of transport format parameters for each data stream are based on
the QoS requirements. '
[0079] Embodiment 11. The method of embodiment 10 wherein the
generating of transport format parameters normalizes an expected QoS
achieved by two or more data streams containing transmission data with
common QoS requirements.
[0080] Embodiment 12. The method of embodiment 10 wherein the
generating of transport format parameters differentiates an expected QoS
achieved by two or more data streams containing transmission data with
different QoS requirements.
foos1] 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 paralle}, 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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transport format selection device is configured to
generate transport fornmat paraneters for each data
stream based on the received data characteristics
fromthe higher layers and the physical resource
information fromthe PRY |layer. [00107) Enbodi nent 39.
The WIRU of enbodi nent 38 wherein the MAC | ayer
component includes a nultiplexer conmponent configured
to nultiplex the transm ssion data onto the paralle
data streans in transport blocks in accordance with
the data stream assi gnnment and the respective

wiesphepoebanglitypindiseters € Qentren the bhysital layem stherein

tﬁ@ [38Bhir%e b8 CAIUhHEM €6 pa?&heh Og 2! Méaﬁlbeaﬁﬁ'tﬁ& téeﬁ@xlaxmg
rrultéﬁquxed transnm ssion data to the PHY | ayer for

TPgh PETRERCIeEs dot erche dakR SFream B iased on the QoS
r@ftitenidn® and dI8108) Enbodi nent 40. The ' WIRU as i n any

e EOORERERD o ot HLoHE WrAyE PHbafipenr +15

widgbad ithe deBnidg- 839assiglimgm’ techbaasllel dasataaadd Breonducted for
N n
Y e v—

and freguenayaymains of alengi tegp @nolpme (LEERsyst¢rs. (TM)
[odiskNi N amnshbRed7t | 4Rt rzageaoa YR A EreldinddifediCa-15

| ayer comnp onent is confiqured to Process transm ssi on
Wbﬁlrean e éﬁﬁwag@a’cﬁsswrgﬁ  te rapnliel; dpta sireampals corducted for
trfansmittidigthl $6d mikdieh Qath in ) ghlkdliNHOdiviRMind 3ets R code

ere trans n data is

ahain e 18R SPes Packef pdsrisrol il A el <)
[0fB6hi n Embodiment 18. The method as in any of embodiment 4-17
wherein the defining an assignment to parallel data streams is conducted for

transmitting the transmission data in a plurality of subchannel sets for
different multi-input multi—output‘ (MIMO) transmission streams.

[0087] Embodiment 19. The method as in any of embodiments 4-18
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.

[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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a predefined tinpfrarne format wherein the MAC | ayer
conponent is configured to nmultiplex the transm ssion
data onto parallel data streans for transm ssion of
the multiplexed data of respective data streans
starting on a common transm ssion tine interval (TTI)
boundary. [00112] Enbodi nent 44. The WIRU as in any of
enbodi nents 39-43 where the transm ssion data
characteristics include QS requirenents wherein the
transport format selection device is configured to
define assignments of transm ssion data to paralle

e PElayenios usnin eontgitag dhe trangmigsian ofthe fggnsmission data
ipSdid PRk aNE dabd st2aahs Rdraths irb SR PASRELI QI réddRrédsartitions.

00 roRembSrRRBY S TER=eRS PR 3, et Cef BepttA1-22

witeveio ethiesgemerdting tethspart fonratipardnietafpand thergehbrating of

2 1B d ! hi by.
pR{ R 08k ARGITL 180 AR tRReh ARy Randeiht 15 line
ratet htroosproh Qlogkr eizes,r dnaemnsissipfO tibdd Ebenviaire (R TIA6 length,
trznlgm\_{g@%ﬁ Hw s RAUITRR adtamiEe 3@1?%%5@%% AIRRE) %gia%g%}s.

sel ection device I's configure ] ANSpor
[908Phat  pdrebriimest Bhat The micthedef dp canynobspbedimenty 81-23
whehdifV €He Dierdetbtifg BOIshyddad HlahSRMTRidO YtiPiteS comprises

transm ssi gon, data with different equi rement s.
ETRBLEBF BB RHEmETe PRertpREPLSTTAR Q) Rropgss sssigniment for
esibadi thentdats Stéanwh eceortiiig o attenigesérated] akandposy Uslasat
a rality o ogj,cal ,channels wherein the transport
o Radlb bobelled 9 e MM GHPelPoE Prrpiridhe hlipor
blaclss rareernmon ftransarissivs timoningedval (Wipar al | el dat a
[0R0BPAMS ThAloaSabRCSs VEhY. f‘ﬂé@b&' ﬁu{nf%ngaééaex%oﬁ&&ﬁts 21-24

| ogi cal channe]l to one of the paralle ata streans.
wherin dhessaenatiog: ofsshysipab tygpRoission attgibptes includes at least
o RFOIHEE RS fovaRg AGtMBEHeS: thSaliARES TS cMing f o] RakdflE Sor

single |ogical channel wherein the transport fornat.
SUUTIRES BET WRRsmigsipR tipe intgiiad {TTH, demrticr ofddigiapsmission
p@fzelazt ﬂmiﬁrs&hﬂmmm aeb&gnaﬁaédteﬂmf@aﬁaﬁlm_ .
ctiv t.hat t ut ata. of t sl ngl.e
[Olﬁgéfcal g%bnorqgf‘e%%%% gﬂf“fw én%g?glafsep G LI FPRAfipents 21-25

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.

{0095] Embodiment 27. The method as in any of embodiments 21-26
where the transmission data chdracteristics 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, wherein
the defining an assignment to parallel data streams is based on the QoS

requirements and CQIs.
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[00117] Enbodi ment 49. The WIRU as in any of

enbodi nents 39-48 where the transm ssion data
characteristics includes QOS requirenents for each of
a plurality of |ogical channels and the physica
resource information includes channel quality
indicators (CQs) fromthe physical |ayer, wherein the
transport format selection device is configured to
define assignnents of transm ssion data to paralle
data streans and to generate transport format
d%araneters for each data stream based on the QS

86Li r emdimRodiment s Theymaetbpd A oembedimesd. 27T miheygir the

g@@eraﬁng RYarpof e A h B ataSn et BrsBr WHEH 84 Jtheir i#BSRAIIN the
rmat. sel ectio éﬁ%/l ce is configured to define

Qggé'?%‘h‘ﬁ%‘ﬁfg Scﬁn m ssion data to parallel data
[cmeﬂlearrs fmﬁbddxﬂnﬁm%m Thei methaJ of ahbbdinintS2H) Ghtéml the

set and.frequenc s, of .a ter
sSFRHRR oo (B, SRSERRlt SRR 2 boR 'R, dhyqos
r@mﬂrememyauﬂc&ﬂbodl ments 39-49 wherein the transport

[do8k{rat s%&&&wnﬁ QY CPhd Suk &i g %e&gir ﬁg&}'t,%saems 21-29

assli gnmant S transm ssi on at atop
fugthery sepysing: pALiilayny ravaglahle) regoair¢esyand wabemitting| the

trafbSidsibrd d8Q By APEBHHY <061 PRI NasBeBssR6K She %‘éﬁ@l%%mg of
evol litl on (Hsg’lf\ system [00120] Enbodi nent 5

PRirigs! fean i ments 39-51 wherein the
[opBans por Ehbsdiflent 81.eThé Ofetiddi 6£ dnthod@iéhtyB0edhbtin the

R4 P8T) A it SBP PR, e e Y by o
swhebohaelsets Betimefand fiéquaeedemainstaf ailopg termibtdluiert (LKE)
sﬁ%ﬂr %ﬂ%ﬁtﬁlﬁi thE tﬁaﬁ%&r@ﬁon data.

{001001 Embodiment 32. The method of embodiment 30 wherein the
physical (PHY) layer partitions 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.

[00101] Embodiment 33. The method as in any of embodiments 30-32
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.

{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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[001211Enbodi nent 53. The WIRU as in any of

enbodi nents 39-52 wherein the transport fornat

sel ection device is configured to define assignnents
of transm ssion data to parallel data streans for
transmssion in a plurality of subchannel sets with
associ ated channel quality characteristics. [00122]
Enbodi ment 54. The WIRTJ of enbodi nent 53 wherein the
physi cal resource information fromthe PRY |ayer

i ncl udes channel quality characteristics as provided

one or_nore channel quality indicators (CQs).
ff{(’ég b3] Ermbkadiment 365 Thﬁe“w&b ofsemhodiment 35 wherein the
ml ng:;eﬂ Bﬁ&ﬁo&t5§cdﬁﬁ%ﬁ%fd"totllé€%&f ans pﬁﬁ§s1{£r nﬁt relsource
el ectio nfigure 0 generate physica
u& %ﬁﬁgpkgﬁﬁﬁs for each data stream based on
[oohesy ecetambd/ cﬁh&ﬁﬂt Gl7ar Tk eWTRU GF dibdtiileat rssg%fbrem the
grs..and/or the rce [ rmation
AR Bisir SPSpRherit e Bts  tPioreST HaRg: secdinpdaiph confidired
to deﬁmmassaswgzamzitl dfuthestrhoshissioBRYataate pafaﬂel Wiaea istreams
b£RA &P éilg %ﬁ WaAD SRR e the qggg&g ?%;%Ps d3h3ne

In sal ata streans over

Phyfsjagl & aﬁour@sl@mr@@tmrfmmrcbﬁ?m{banM] Errbodl nment 56.
[0b6hes W RUERéndandkesi 38Nt Tha WI&I{?'& dhodihRAE B hbAlifBthe
seuﬁg%lonigﬁéﬁce i s configured %gnerate transport
trpps ﬁswysqoeéguferda genespisntrapsnorh farmat
pégilaﬁielfbﬁdobl dach@Eud 3tdeoih . Basdd Gl g récaived da[;_:la)l &ﬁ@a[l dteristics
o) es, trans n tijoe inter ) engt
B0l FIghSe tavek AR A2 f0pioal Fesnick iifbrniabiby) o il ey
lagARQ) par aneters. [00125]Enbod|nent 57. The WIRU as

ny OEFSQEQQ q&ﬁ? I p
[OPOI‘??HI sel ect | O%] deVI ce I S con |°guér}%£ 0 92% g_'%lgrem the
'1\%@51%@1 oppRseits dpgdndes ta itbuttiniexen acomperient ecanfigybed do

xﬂﬁﬁtthé tféﬁ%ﬁ&sx&? dues Bnéo%'%q}aranep 5y &%édxﬂ@'i!&?@%an@ﬁ&rt
eac of the data streans accord I Ng . to generate

tisn & Getorfanaea ithy fhardeta strgawoassigngen end dhehregpechive
trﬁﬁnﬁb@gmfofxﬂmgwﬁiﬁﬁbﬂédd @ﬁéra?&i bt}}hﬁlé/\l_ﬁits@?rtl foraldy $lection
e (0] e r ort, r.or
AR BTt e el Tt Rt st 8 SRk o e PHY
layerafos masnsnpsslm bver_trmmtﬂrdﬂ physiced lrasbeired pdtxeiimo ne of
-[ob jf ol | ‘Mﬂ&)ﬁ%ﬁgﬁ{%& Uy wﬁ@u L@tlh%f%? e%d%eﬂt[%t 84.39

er of sub transm ssion tine [nterva
COPﬁmed%&#Hﬁ%ﬁquF#(UEP -ansni ssi on power and hybrid

[oamwrmt | EnftRAfAénY 20UeHle WHRYD aP B ABHLA Smbodiments 34-39
!g01 Enbodlnent 59. The WIRU as in any of

Rasgestabionher ein t he transport format
[08Ei0iCt | OBnildiment 2. CIHY WIIREUaé GnJRME o lentidinbat| 39-41

w8 T an deb el i it i P Bt fme R a PR
withint atrrkddfiiieQ timefranecformat eiheeeinf thenMiAldk ldyleg leetnponent is
cohﬁé‘&{e% @J‘%r%es[s hﬁaﬁ?ﬁ%skﬂxeﬁata prior to each transmission time
interval (TTI) for transmission therein.

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

transmission data is transmitied in transmission time intervals (TTIs) within
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[ 00128] Enbodi nent 60. The WIRU as in any of
enbodi nents 55-59 where the transm ssion data
characteristics includes QoS requirenents for each of
a plurality of |ogical channels and the physica
resource information includes channel quality
indicators (CQs) fromthe physical |ayer.
[ 001291Enbodi nent 61. The WIRU of enbodi nent 60
wherein the transport format selection device is
configured to define assignnents of transm ssion data
to parallel data streans based on the QoS requirenents
2 apepdefiped  fmeiapiefaoariemterein thae MAFRUIaYer eptropineaht is

cdhbighhel & Phullliflek tBO P il Qo RLLS Ebﬁ%éﬁﬂeﬁ &é{ﬁacétréa%as for
confl ure 54113 ner at transport f or mat par anet ers for

leseed daf phEesptvecintp strpamssstariipe on a
c&ﬁnt{aﬂﬁiﬁés]l&nhﬁm:ﬁwaﬁ@ﬁim&) of enbodi nent 62
B35 qur B te Bene s TSV ERYEREaF e E rabponts 3943
waebter ithat mmwm nddthe chpBcireegtics civehide &uB GEhwirements
Wiéng%g]g Flggg?g%?gé f§14ma£r hs%le\é\@_iw ﬁgan,g %n)émgffigured to define
assignments of transmission data to parallel data streams and to generate
transport format parameters for each data stream based on the QoS
requirements. ‘

[00113] Embodiment 45. The WITRU of embodiment 44 wherein the
transport format selection device is configured to generate transport format
parameters that normalize an expected QoS achieved by two or more data
streams éontaim'ng transmission data with common QoS requirements.

{00114] Embodiment 46. The: WTRU of embodiment 45 wherein the
transport format selection device is configured to generate transport format
parameters that differentiate an expected QoS achieved by two or more data
streams containing transmission 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 WIRU as in any of embodiments 39-46
where the transmission data includes a single logical channel wherein the
transport format selection devic';a 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 WTRU 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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further conprising a physical (PRY) |ayer conponent
configured to partition avail able resources and
transmt the nultiplexed transm ssion data based on
physi cal transm ssion attributes output by the
transport format selection device. [00133] Enbodi nent
65. The WIRU of enbodi nent 64 wherein the physica
(PRY) layer conponent is configured to partition
avai | abl e resources into a plurality of subchanne
sets in tine and frequency donmains of a long term
evol ution (LTE) systemfor transmtting the

inchegdes rehannelnuerdity. inflipeiaa | (ERIodfromnthecphysidad 19y vdferein
tIRTRQAL R troPdh t\EE Rl ddVecdP Y &inf ?ll rddP ks’ )ieﬁt?é’ %mgnments of

conmponent _.is configured to partition available
trapsigissipsdataty nar ﬂr%ﬁtﬁtsyr%m%m Ffaamqra?e*frgnmr‘aformat

pma@etdfsrmt éb.cﬁfdafﬂa BirgAmSRAeE o 35K QoSFIEHESEMEVS lahldi QIS

CHESHES) HBMATRER 0 PR VR S e ] S

waptsiali ﬂmtts:uﬁs@oﬁﬁ faheaiem&ldchenp bysiceals cdifigurbay®y define

t |on aval
%ﬁgé’:{;&gs f:r%%l&%ﬁgsliq%ur Ztg dtD treahréx]s fork}tran§m1rss1on in
a mlwaéutne of svhnhanneInMs mﬁimce and tfmsme(lwm@lams af snlopgiterm

eﬁﬁﬁﬁ T avklegiSM tting the transm ssion data.
001 iThe Teat ures of the resent invention may be

h&dk por Frehedimeny S The HTBUeas dpr any tof (elﬂéaodemeb@ 39-49
Wﬁeﬂaﬁix OtHeS GraribpartCifoitad LQFbLSHOEcS BUkdiAgided Ofo define

T I M
a plurality of subchannel sets in a code domain of a high speed packet access
evolution (HSPA+) system. .

[00120] Embodiment 52. The WTRU as in any of embodiments 39-51
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. ‘

[00121] Embodiment 53. The WITRU 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 (CQIs).
[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 charag:teristics from the higher layers and/or the physical resource
information from the PHY layer and output the generated physical
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described in the preferred enbodi ments in particul ar
conbi nati ons, each feature or elenent can be used
al one without the other features and el enments of the
preferred enbodi nents or in various conbinations with
or wthout other features and el enments of the present
i nvention. The nethods or flow charts provided in the
present invention nmay be inplemented iii a conputer
program software, or firmvare tangi bly enbodied in a
conmput er -r eadabl e storage nmedi um for execution by a
conput er _or._a_processor. Exanples._ of

general purpose
trapsmission raégﬂaﬁe% tor dhag@Hedlayes forcRiRieing soriglling ythe

trgﬁém{s\émﬁme tParsRACA6H FGEL HS sHRNPALAIIEIAN stPeams over the
regi ster, che menor sem conductor nenory devi ces,

reﬁﬁ léielF&‘yﬁ’é TesQYCh P ONSer nal hard di sks and
{oogzavabl EntlioliBent iy rfmeo-wmu edf eRBbdimenn d5% psvhmin the

el e B ST  p B0y Sk S e
pmmmérs@tdrmﬂiye;caht@awaﬁonpwﬁtpbses;tha‘cmlmle madtdpegn and
cogu{gﬁzl 9?17% Qﬁa%%?&%oﬂl?ﬁéﬁfz%vﬁ%?ﬁ [A%%kono E.%‘eeﬁﬁ&rv’al QTQDgieth@'Lh

roce
trapemigpiooawsssand horhadmut?mﬂ'@c meRaab mme%@mEQ? parameters.
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m crocontrol ler, Application Specific In %ﬁa
whereinj the tregspery fOHnéF FeHEEPanfERt dS c%lﬁ% ?% generate
pleRiabSiragibmbsiohs Sgtﬁiggtim tR@y ahaddeid myrbhd anthostia repeat
st ate : rocessor soci ation Wt
e e e e e
géﬂeam&detraampoftdbrmmt pemeherd assocddted svithr earbiata seeamy e
(wr rs : 0
it B SR O IbG LTILIR o Wi o
whmua nthe beanspat formebrgelersiono dech Hs nesafigazed to generate
pﬁf@éa@ rﬁ'ﬁﬁﬁls&@n hat.quels Ra8/iRkaef4VRL& odieh tﬁ@ fellowing

canera, a video canera nodul e, a videophone

atipbukest plednlation apdispdineitelayieker of sukzames Peratransmlssm
1ieGhERPINETIRN dhLdteoH & T, traaREGiMepowed dhdlbrid £&tomatic

headset goard Bl uet oot h nodul e, a frequency
repsat Te&"@ﬁtqga }RAfeleioRSt . a liquid crystal display
fooen) di mlm,amamﬁw amh@r\gmm: abi ghtaenift dohinglicheotie 55-58

g%’i:i?)t éor@ nforma@ s%lgc!tw%l E%ﬁ%é Gs p!:o%)ﬁ?‘[xreda tgegélﬁrate

plmsrsggag :tranasac\r:éﬁim aﬁm}oumsﬁéﬂaé srsclu@rtbybla# auntomatiguepe gt/ peampst
(HRAE) SarahdiEr b€t InfSFubtibh P total HARG: refoRbH 6bcdfed

proceSS|ng conmuni cati on dat a |nplenente in a
fropoy theighgr/layerappfos the PEEYUMYET(WIRU) configured with

[0a1bger ar @iﬂbdaﬁm@ﬁmﬁs'ﬁh@ OVITRYEaS inN ehy Bif @nBodiingats 85-59
Wﬁ%ﬂ’] | %%%}15 %he‘g#gsn Fﬁ Ccegens%%g t1{1c udéswaqs zl'e% eemengs 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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receiving by the MAC | ayer: data for

transm ssion, and correspondi ng transm ssion

dat a-characteristics from higher |ayers; and physi cal

resource information fromthe PITY | ayer

defining an assignnent of the data for transm ssion

and dynam cal |y generated physical resource partitions

to parallel data streans based on the received

transm ssi on data-characteristics fromthe higher

| ayers and the physical resource information fromthe

PHY | ayer, generating transport f or mat
trpmrmﬁem datpgho mﬂebflaitahgrﬁﬁpﬁmaé? @Bt the R ZPRVIFRIIAYS

g received transnission data-characteristics from

The her | dth
(0030t RERPorbBRY A2 Pl | AL chrfbodiments 6 Whrisie e
trh?@&a&"&niar sdléc@ﬁﬁrﬂeﬁiﬁﬂeqe k@ﬂﬁ@uﬁehecop%éxawel traladpart format
stre t 0oC th
PefarI RO Lr Bl AR gred pb e IS FER et Ael e
[camgi}t he Eaﬁ;;ﬂﬁxheme 68r affbp OWVITRUD rofi eemipslimaet 6€swherein the
tRR Lok PSS Rl Al LRI EERLAR ' biRical

ayer via sal rans ort n - sal
traasxalsstqn@;mwtss bwedrmﬁmﬁqﬁmrmmemeﬁés @@%E%q i ve

[0@§§%19”edmo%1hﬁéﬁt £ 5P SPTREN hi tihORSy of emboduaent-gh&'i 63
od of claim1, wherein the transm ssi

fugther corurisieg aPhyAicRLEF G Vet §°%P°%Péit\ﬁ°e€g\ﬁ£§y partition
avARBId f¥BREEs adlddransndf the mtltigk2ed tfhhshission data based on

physical transmission attributes output by the transport format selection
device.

[00133] Embodiment 65. The WTRU of embodiment 64 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.

[00134] Embodiment 66. The WITRU of embodiment 64 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.
[00135] Embodiment 67. The WITRU 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.

f00137] Although the features and elements of the present invention are

described in the preferred embodiments in particular combinations, each

-30-



wherein the defining an assignnment of the data for
transm ssion to each of the parallel data streans and
the generating of transport format paraneters for each
of the parallel data streans are based on the QS
requirenents. 3. The nethod of claim2, wherein
the generating of transport format paraneters

normal i zes an expected QS achi eved by two or nore
data streans containing data for transm ssion with
common QoS requirenents. 4. The method of claim
2, wherein the generating of transport fornmat
featurermrtedenenti dandpecnsadatleone witheniptot e QB tursliandaderhgnts

of e QrefdDLg Qﬁﬁéﬁlﬁfe fsaﬁﬁ lﬁ%tl'ﬁ)lugl &%ﬂﬁ&ﬂoﬁso%th or without

transm ssion wth f erent requl renents.

other fepturgs: pre elf@%qtamthe Pmep‘fe vaepﬁ@nt r Bhe Aethpdsnorgflow
cmtﬁpf&ﬁéddiﬁstﬂéﬂﬂ@h&ﬁ @b idrOfmal rwm@ﬁeﬁfbd B & computer

urality of |oglcal channg the definin
PRREE i ST GoEAATETT IEEDat EP‘%& din & ouppgerreadable
stﬁﬂigbclhb&ﬁluy fahi éa;te&uhbﬂ By wlgézﬁarﬂf puﬁa;ebb tagparr o2 hajmeéseor.

t f th t t . h
HEPRIES DeonPlitesaqiis oPif MR Rimelnde q el il oy
(BRMS, - t0 :amslbmglae:céa;glmahmcrh dRAJD, salclneglkt&t, tdache memory,
ég%cbm& ¥ but es %gf%@fcazlfrx&ﬁh é?z%haaﬁsﬁﬁ‘%@? hard disks

el’ectively e sin [0Qi

a%%aﬁtﬁevalﬁwérﬁéw magpatoguticpl media, @Pﬂeﬂmﬁcal meéla such as CD-
Rb_ﬁ:dzsklzéﬁ &Eitelrersatile d1afjs (ﬁWdTEt ho? of f' aim1, ' ud
ein ansm ssi on haracterj stics, i ncl udes
Kﬁ}gﬁ ty gf‘“tgé iPERCEFRY D) e g’(ﬁ]ﬁf r of o pxample, # general
piposé lprboesaifr, ogperhil Iﬁhﬂmebﬁ)peﬁﬁﬂ 1 hﬁnﬁmﬁjn@}ibrocessor, a
spurce, |nformat l? ncI Chf\nne

I
dllgl;] LS aﬁnor Sprtx&?és mat H SI LD %’cessor one or ore

yer, erein t
md@bpmceﬂgomsocgmmwmh@ DSPa;b.‘ree la @atmllst, raea;m'OQn@roller,

e r

ApEo-ARRCE B0 IMABRRAR Cirdl BloIeR] 3’* B Pod Qi BBl Cate
Agays (FPGAs) cirqitsTiey itegreteddireity r afsiptetyapchine.

[003BYY | S| A'processor in association with software may be used to

implement a radio frequency transceiver for in use in a wireless transmit
receive unit (WTRU), user equipniént, 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 *

-31-



generating physical transm ssion attributes for each
of the parallel data streans based either on the
recei ved data-characteristics fromthe higher |ayers
or the physical resource information fromthe PHY
| ayer or a conbi nation of both; and
communi cati ng the generated physical transm ssion
IT&L2t1eHPGes to the PITY layer for use in controlling
the transm ssion of the data for transmission in the
each of the parallel data streans over the respective
physi cal resource partitCdddMS 9. The net hod of
claim8, wherein the transm ssion data-characteristics
i ncludes Quality of Service (QS) requirenments for

each;of aphufld by %ﬁ;}eéﬁﬂb%hrﬁﬁﬁ%ﬁ(ﬁl g itnltﬂﬁement?d in

physi cal resource | rmat ron 1 ncludes Channel” Quality
a :j\ﬂ%fblh&ts afrsn 18/ mcefveommith@VIRYEDI aaifiguaygdrwithhe heerarthe of
efining.an assi gnment to each of e parallel data
PEQaessing, layess gagBRIHNENY Ehﬁh@%o&}{&grlﬁﬁ?r»pér%@f% access

c{r&%ﬂﬁ@ﬁggﬁ 2%3‘?%5 %xﬁﬁf %@%@qg&gle%%ﬁ@ﬁﬁgﬁiﬁ % eonO g hysi cal
I eqUd@MRED I MAGlayerd - | TC-2-1235.01. SG  10.

The nethod of claim38, further conprising: o
partiti onilatp fordirhnsmessiesandteyresnpndingsmnsmisgiarheéata

e S e csaron by ke physioal (o0 Taver
Ty bl TR deTe
conpdefiningcomhi gissipthnient receihee disttaa foor traasyerdssmi oand

d;ggm?ge{liyesge%gg;pe% physical resource partitions to parallel data

streams based on the received transmission data-characteristics from the
higher layers and the physical resource information from the PHY layer;
generating transport format parameters for each of the parallel
data streams based on the received transmission data-characteristics
from the higher layers and the physical resource information from the

PHY layer; and

multiplexing the data for transmission onto the parallel data
streams in transport blocks in accordance with the defining an
assignment of the data for transmission and the respective transport
format parameters to selectively provide the data for transmission to the

PHY layer via said transport blocks in said parallel data streams for

transmission over the respective assigned physical resource partitions.

2. The method of claim 1, wherein the transmission data-

characteristics include Quality of Service (QoS) requirements, and
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transm ssi on data-characteristics from hi gher |ayers;

and physi cal resource information froma

PHYsi cal (PITY) layer; the MAC | ayer conponent

including a transport format sel ection device

configured to: defi ne an assignnent of the

data for transm ssion and create dynam cally generated
ITphy8it 8¢ resource partitions to parallel data streans

based on the received data-characteristics fromthe

hi gher | ayers and the physical resource information
wheein the defiih@yper assiguenentof phe datw fomtrapsmdgsipn o each

d fi dt t
of %‘é@s&ﬁ’ﬁf 'g%ﬁ%?stﬁ%aram@ dheopensraing o} WaPSRTHRB®
paluldtErd &6 ﬁ & pRRanarustd shsmd RMbLAAL Bhole! QoS
ayers an physi resource information fromth
e&hh\fehfatfté, and the MAC | ayer conponent further

including a nultiplexer conponent configured to:
mul tiplex the data for transm ssion onto the parallel

oL 050G L SRR oo

fohﬁaﬂ %ra%ﬁleft&rsrmmp@lﬁmle 'éﬁpél@t@& Q¢S dcmevbaebyt tnSPpanhbre
format sel ection device and to output the selectivel
data3StreamsT@ontaddsg0dasG for transmission with common )(:Qo

requirements.

4. The method of claim 2, wherein the generating of transport
format parameters differentiates an expected QoS achieved by two or
more data streams containing data for transmission with different QoS

requirements.

5. The method of claim 1, wherein the transmission of data
includes mapping data for transmission to a plurality of logical channels
wherein the defining an assignment to each of the parallel data streams,
selectively distributes data of each logical channels to one of the parallel

data streams.

6. The method of claim 5, wherein the data for transmission
maps to a single logical channel such that the defining an assignment to
parallel data streams selectively distributes data of the single logical

channel among the parallel data streams.
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mul ti pl exed data for transm ssion to the PHY | ayer for
transm ssion over the respective assigned physi cal
resource partitions. 12. The WIRU of claim 11,
wherein the transm ssion data-characteristics include
Quality of Service (QS) requirenents, wherein the
transport format selection device is configured to
ITgefzBim-Sassi gnnents of data for transm ssion to
paral l el data streanms and to generate transport fornat
paranmeters for each data stream based on the QoS
r equi.r emebes . method of 1dainThd, WitRwedt theatransmisgiear daga-
the transport. forpat sel i on vice is. configured to
chgangieRSEIce IBFISEF (et S5 iraer] TeREeREATR kol
d A Vi ' [t
2 PERGALS, PN Rinillh) ehd HeD EIRTal HEtuite, LB lation

indhidesc Ohmane audleguilndivanss. (CQls) frdm. thkhehyERidl ofayer,
claim 11, wherein the transport formt selection
wliexeie cthies definmgy ancassignient rigr Bayallal stafar sErermst and the

t th diff ' it
ocBR Bk Tt bR Lo RS U AU e
oY QbBirRguidhfertefanidr@Q3si ssion with different QoS
requirenments. 15. The WIRU of claim 11, wherein

the data for transm ssion is nmapped to a plurality of
| ogi cal annel rei.n th ransport. format
sel bt oﬁﬂa%meégogfg?e@m g’ﬁ‘@gh‘iroc FERHE8assi gnnent s
¢ > v . I
0 tn%r?;flg}gg}?{é‘rﬁfﬁgE?Eietgﬁxéfs%oﬂa{fiﬁﬁb%teéﬁﬂ)tr%a%lhrﬁQHE ptaltiﬁllel

sel ective ata of each | ogical channe

ddta stpeaat bdvedprtledd eh thatcsivedadmta-cha?bcteristics from the
1 TG 2-1235.01. SG | 16. The WIRU of, cl a.h ][_ZY

higher dayers log thamhysinal respissep d8fasmationdigpe ghe layer or

si ngl e | ogi cal..channel wherein the transport format
a%‘@?‘ﬂg}a}t&{ga@?t@éapg configured to define assignments

of %h?mhﬁﬁca&{@m $ehefated Playdtdletragshissibhemifibutes to

selectively that distributes data of the single

theoBHMa layéa fiore usanmngontirellprg she diradsmassien edrghe data for
17. The WIRU of c] ai.m 15, ereipn the transm,ssion .
tramimIANeR 46 LB ach &6 ThRGIATBLE! dnth PPpaGle ST ey ve
I i, oE . h of a plurality of | ogical
phcyﬁsgé#er?s ar?g p%%@“g’?‘%si cal resource information
i ncl udes Channel Quality Indicators (CQs) fromthe

physi cal | ayer, wherein the transport format sel ecti(f;
devi®e i Teonmethad ®ft dlagns Bnevheraignihn ttsapsmipsiop rqpta-

charaensrE=ror e S L P (TR 15 B of
a PutdIeeyBP 1b8kH1 hERAeEs 3d €kt Sphysical resource information
includes Channel Quality Indicators (CQIs) from the physical layer,
wherein the defining an assignment to each of the parallel data streams,
the generating transport format parameters for each data stream and
the generating of physical transmission attributes are based on the QoS

requirements and CQls.
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18. The WIRU of claim 15, wherein the transport fornmat

sel ection device is configured to generate physical

transm ssion attributes for each data stream based on

the received data-characteristics fromthe higher

| ayers and/ or the physical resource information from

the PHY | ayer and out put the generated physical
ITCTas9mP&si on attributes to the PH |ayer for use in

controlling the transm ssion of the data for

transm ssion in said parallel data streanms over the

r esfdct i VEhepmeshahbf clesuf, derther cpmpiging: 19.

The WIRU. of cl wh h
o A AL 0 8 AT g o
traxﬁé:xﬁlsgg o Bg Y3l iéﬁ?/s IQH'Y‘;"’I'aPIEP %@@(‘1 SrffHe t %eratmg of
Sl 37

ca ourc or mati on { ncludes channe -

HyEQaZtﬂe&ﬁﬁn&lm&i@tmnbhtéy indicators (CQs) fromthe
physical |ayer, wherein the transport format selection

devi ce |s configured to define assignnents of data for

tra t [l :
1 ananor A Pirhge Bl ol ShSHPRIOBE AGne:
gen%fmeal@ﬁl REB6SE C¥ntEd1ANVBATS EiyeR cairponkut esnfigssd an

the QoS requirenents and CQs. 20. The WIRU of claim
19, furt trecewerrpldjasal ngfor transmission g pAgs| carrespprng

| ayer co one confi. rti.ti on.avail abl e
traRBIRstYs ?%'f‘t‘?ge?ﬁl ané m(jbfﬁ%ﬁr ST uaPd £ or
:)Lflgatm E?I&E&&t@?g%oslﬁ‘@e @ﬁ‘%() Shiztiod 305 TETYSRa PR HND U RS,
port format sel ection device.
the MAC layer component including a transport format selection
device configured to:
define an assignment of the data for transmission and
create dynamically generated physical resource partitions to parallel
data streams based on the received data-characteristics from the higher
layers and the physical resource information from the PHY layer;
the transport format selection device configured to:
generate transport format parameters for each data
stream based on the received data-characteristics from the higher layers
and the physical resource information from thé PHY layer; and
the MAC layer component further including a multiplexer
component configured to:
multiplex the data for transmission onto the parallel data
streams in transport blocks in accordance with the data stream
assignment and the respective transport format parameters generated by

the transport format selection device and to output the selectively
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multiplexed data for transmission to the PHY layer for transmission over

the respective assigned physical resource partitions.

12. The WTRU of claim 11, wherein the transmission data-
characteristics include Quality of Service (QoS) requirements, wherein
the transport format selection device is configured to define assignments
of data for transmission to parallel data streams and to generate
transport format parameters for each data stream based on the QoS

requirements.

13. The WTRU of claim 11, wherein the transport format
selection device is configured to generate transport format parameters
that normalize an expected Quality of Service (QoS) achieved by two or
more data streams containing data for transmission with common QoS

requirements.

14. The WTRU of claim 11, wherein the transport format
selection device is configured to generate transport format parameters
that differentiate an expected Quality of Service (QoS) achieved by two or
more data streams containing data for transmission with different QoS

requirements.

15. The WTRU of claim 11, wherein the data for transmission is
mapped to a plurality of logical channels wherein the transport format
selection device is configured to define assignments of data for
transmission to parallel data streams that selectively distributes data of
each logical channel to one of the parallel data streams.
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16. The WTRU of claim 15, wherein the data for transmission
is mapped to a single logical channel wherein the transport format
selection device is configured to define assignments of data for
transmission to parallel data streams selectively that distributes data of

the single logical channel among the parallel data streams.

17. The WTRU of claim 15, wherein the transmission data-
characteristics includes Quality of Service (QoS) requirements for each of
a plurality of logical channels and the physical resource information
includes Channel Quality Indicators (CQIs) from the physical layer,
wherein the transport format selection device is configured to define
assignments of data for transmission to parallel data streams and to
generate transport format parameters for each data stream based on the

QoS requirements and CQls.

18. The WTRU of claim 15, 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 higher layers and/or the physical resource
information from the PHY layer and output the generated physical
transmission attributes to the PHY layer for use in controlling the
transmission of the data for transmission in said parallel data streams

over the respective physical resource partitions.

19. The WTRU of claim 18, wherein the transmission data-
characteristics includes QoS requirements for each of a plurality of

logical channels and the physical resource information includes channel
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quality indicators (CQIs) from the physical layer, wherein the transport
format selection device is configured to define assignments of data for
transmission to parallel data streams, generate transport format
parameters for each data stream and generate of physical transmission

attributes based on the QoS requirements and CQls.

20. The WTRU of claim 19, further comprising®
a physical (PHY) layer component configured to partition
available resources and transmit the multiplexed data for transmission
based on physical transmission attributes output by the transport format

selection device.
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