[ 0001] METHOD AND APPARATUS FOR SELECTI NG MULTI PLE
TRANSPORT FORMATSAND TRANSM TTI NG MULTI PLE TRANSPORT
weLwCK%EE MULTANEQUSLY W TH MULTI PLE H ARQ PROBES®BED06/049214
[ 0002] FI ELD OF I NVENTI ON [ 0003] The present invention
is related tow rel ess conmuni cati on systens. More
particularly, the present invention is related to a
nmet hod and apparatus for selecting nultiple transport
formats and transmitting nmultiple transport bl ocks
(TBs) in a transmssion time interval (TTIl)
simul taneously with nultiple hybrid autonmatic repeat
request (H ARQ processes in awreless connunication

stem [ 004 ]
[ooqﬁm Vedh% I\%TIPLE
evolutio
(UTRA) and uhFddY netvvork
(UTRAN) is todevel op

or high
data rate, Iom1|atency,Apacket opt|n1zat|on, and

[0odgpProved system capapityDOKE INVENIYON | n order to
achi eve these goals, an evqlutlon of a radio in

[000Hd r adThemsesastrovantioniarglated tarv@r%‘sF%ﬁ’n%‘BHﬁ‘iC&i‘%&y&ems

Mo}é pla_ﬁl?ﬁlarltyh Eh@bfedeRt BifediRnt 8GBNALAYY avnbth®t ahd apparatus
ased on code division multiple access. CDNA b t Mﬁth

for aeleeting rmultaple tAYsRarh fomgtsyand Lrqsmdttp rggrsport
blodgig rideid / @Pﬁ%ﬁ%ﬁ*on ¢hasnakivAatTTn ﬁﬁﬂﬂﬁaneously with multlple

i'stinguished with regard to channel qual it
hybmid automaticyspeahtequest 1R RToCRAsHER 2 FHre °°mm“m°a“°n
systd hogonal frequency division nmultiple access ( OFDWVA)
frequency division nultiple access (FDVA) are
proposed as the air interface technol ogies to be used

wo' t he downl i nk and thegg@ﬁgﬁ«;ggﬁpectively. [ 0006]
ARQ has been adopted by several wre

[00@8imuni Eite ahjectivenfavalyed high seredpacket accgé%@%?%%ﬁnd long.
ten@ﬂé}d‘&ﬂ&& h?l‘ﬁ; Qf I?ﬁ‘itlel(s%ﬁg }esqpﬂd 5B % ccess (UTRA) and universal

terrestrial radio access network (UTRAN) is to develop a radio access network for

high data rate, low latency, packet optimization, and improved system capacity
and coverage. In order to achieve these goals, an evolution of a radio interface

and radio network architecture are being considered. In HSPA+, the air interface

"0, technology will still be based on code division multiple access (CDMA) but with

more efficient physical layer architecture which may include independent
channelization codes, (distinguished with regard to channel quality), and
multiple-input multiple-output (MIMO). In LTE, orthogonal frequency division
multiple access (OFDMA) and frequency division multiple access (FDMA) are
propoéed as the air iﬁterface technologies to be used in the downlink and the
uplink, respectively. ’

[00086] H-ARQ has been adopted by several wireless communication
standards, including third generation partnership project (3GPP) and 3GPP2.
Besides radio link control (RLC) layer automatic repeat request (ARQ) function,
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Besides radio link control (RLC) |ayer automatic
repeat request (ARQ function, H ARQ i nproves
wohowuwgdssit , conpensates for |ink adaptati on epPcons2@6/d49214
provides efficient transm ssion rates through the
channel . The del ay caused by H ARQ feedback, (i.e., a
positive acknow edgenent (ACKI) or a negative
acknow edgenment (NACK)), is significantly reduced by
pl acing the H ARQ functionality in a Node-B rather

than in a radi o npetwork controllgr { r
H-AB&QYiiprasAYes tRyo ty é:PmrPﬁys%*@ﬁbﬁ’ e@fc%d%‘i&tagi%g’f epigLs and
proﬁ&é'tasgéﬁi@ie_nﬁ: RASHhS : §i'o<ﬁrl'€}ﬁié§ fhrﬁ_ﬁéh the E]lsamﬁels (Hsedrlentaused by

retransm ssiQns to achj eve .hi gher ock &r rate .
H AL Rt o fanBo POt e ST R Re | (R i 4 noBative
ackﬁ_%%lé%@é&@ﬁt rtgm@g))!, B! |gwificadtly| fAIEkd Asy ptaciogothe H-ARQ

i's use

i n_high speed downl.i nk packet acges
funqtiesiy tamdNeghthFaMsLhRR ARG FatindisiWoFk (PRHOUSEIRNC). A
useHPL Bk RRCKED récieSSmbliebiibine d0ft itk bf tHeldrfginatitriHbkinlssion
radi 0 resources allocated for the tyransm.ssio e _the
with afsaritsott UHEAUSHS TP TEUIEARFIORS 40 SRSy SHRRCT Ok SErp rate
(BLES s34 eAn&ual0Hake! ddeiKiatdgbr (Flemdittatitadinddigr may be

- 1sno differentiation among channelization codes.
impl¢raentedr e, one HSDPA nedi um access control (MAC hs)

[00({)1’]8w ?nr,l ﬁg?ﬁf}lﬁ%ggﬁs PEARMPIARLASS hiEbpedd ddWALink padket access

pl exed from nultiple dedicated, channel C
(HYVWRE aid fsyoskraneug HEiAfHRds tsed i highreged, Hgggga?ﬁf geceess

| C §e ook HISRPA] Sadibt AGdatedsOaNf@ted for the
- (H raJr}Bs'poI;nf %gf}gc Sﬁﬁa%] Anew phygi.cal | ayer _ at

ri bute
transthissthwcae the gpher pheades ek aPRBIR ftpadieRre Péﬁ%‘ based on one

cha 1A ~ i GRlord 386 dAbFdRiteH
Cha‘lnr?te? gg%%éﬁ%‘ﬁ%‘%%g ?%8%%%@/??\% an dr di fferent Among
chasmbbantioe cedes( | Beereforedons HEDR A mpeding acopps gontrol (MAC-hs)

ﬂow% L QAUGETASA %eciipﬁ? SC&%E’CBHM%} elad-axes ndtt fudtipRKed from

hé performance of conventional single H ARQ sche

mudiripletdedirspet ¢haorelMAG MAGH) flows ispeeignsdte epe BhARQ process
e RSB R B RIS oAttt .

[000BIE andA aeWpBysicablaygr atteibuteintpasiuced in HSR vcinchudeg MO
end i RENR T AL B/ TR RN st
LTERG cheleeMITMM afndr different sutheaoriersd 4logalized or distributed). With
introduction of these new physical layer attributes, the performance of
conventional single H-ARQ scheme and transport format combination (TFC)
selection procedure should be changed. In a conventional single H-ARQ scheme,
only one H-ARQ process is active at a time and a TFC of only one transport data
block needs to be determined in each TTI. The conventional TFC selection
procedure does not have the ability to make TFC selection for more than one data

block for multiple H-ARQ processes.



bl ock for multiple H ARQ processes. [ 0009] SUWMVARY
[0010] The present invention is relat ed to a nethod

wanaa7appas at us for sel ecting nmultiple transpor PCTaSa@b949214
and transmtting multiple TBs in a TTI sinultaneously
with nultiple H ARQ processes in a wreless
comruni cati on system Avail abl e physical resources and
the channel quality of each of the avail abl e physi cal
resources are determ ned, and the H ARQprocesses

associated with the avai,%@\gg# ical resources are
00Q%¥ent i fi ed. Quality of s ' S) requirenents of
[ootvjgher TRy &resaitainfbatios)isteheet rtans mdthed srd apparatus for

determ ned. The higher |ayer,data flowms) Js e
selegting aauitRlGiT4RS 8% SrPuritaye Hulif R0 R berm
simARhARIRY Svidh dntittAiRE) MR QOprodésses dnt wirgipoy torfofinication

requi renents of the higher |a data flo d
sysqean-emlhqbwﬁwsgeg%%&r‘é%dﬁ% e (BB gguafly SFERGof the
avaﬂﬁ'ﬂferlg{y%ﬁaﬁ f&?lﬁf({éﬁ a@ﬁ&%_ﬂmﬁhil@{) ahd By EI- ARG prof:és‘sﬁf a3socinted

accordance with the physica ans si_on par ers
it caes 1, e POYSL cal, LATAES G0 B ATELHE o
reqlifeRentd ¥eliyherRGed BstAlGwls) Bd16dHrabehitted akdaetdrARR2d. The

processes sinmultaneously. [0011] BRI EF SCRI PTI ON (g: el
highesd apradeicBoT (0 19 manrsiddoqdtigpftdava  BERGPSRESoff Dysica

tra%glﬁjs's{b\ﬁe NhA 2R dRYs PEnRAHIARG tdiafigarhivh@igto support QoS
escription of a preferred enbodi nent glw way of
requitemsings e etigher lanerdaiediy ShoeeRed E2 ErEhH i BR pngess are
det BAAMYBE 9 rd 6aNkRESd With §h8 mhPEBhigHegUaperldath Aow(s) in
kK di agram of an apparatus configured jn &CO{Jganc .
Iétﬁ‘é $O0

oc
accerdance withghe physichHyaRsméFionpaAT apIs§a L and gyrations
LRV g, oty RS&tiddsAgitiBdl $ihrhe H-AR
o v I e o) ?
propessee siegltaneanstor dance with the present invention.
[ 0015] DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI'MENTS [ 0016] Wen referred to hereafter, the
[0082} mi nol ogy BRTES BESGREREAN QR THE DRAMINGRU)

[OOi.‘lE]C ludes, Put e iStaMRl unladkdt&Haing RtHSHNveRABARER e had from the

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

[0013] Figure 1 is a block diagram of an apparatus configured in
accordance with the present invention; and

[0014] Figure 2 is a flow diagram of a process for transmitting multiple
TBs in a T'TI simultaneously with multiple H-ARQ processes in accordance with

the present invention.

[0015] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] When referred to’ hereafter, the terminology "wireless
transmit/receive unit" (WTRU) includes but is notllimited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular

telephone, a personal digital assistant (PDA), a computer, or any other type
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(UE), a mobile station, a fixed or nobile subscriber

unit, a pager, a cellular tel ephone, a persona
wdigitiadosassi st ant (PDA), a conputer, or any oPOEMUS2006/049214

typeof user device capable of operating in a wireless

environnment. \Wen referred to hereafter, the

term nol ogy "base station"” includes but is not limted

to a Node-B, an evolved Node-B (eNB), a site

controller, an access point (AP), or any other type of

of uqlggtﬁ%;r{ﬁ%gx% ldeF c\é'léw%glja%[tpélpnp?e gvg}céer}? ﬁe‘%ﬁa/l‘;e‘ﬁn nmt Weflerleféf‘ed to
e%@tﬁalkl %ﬁkﬂeﬁmﬁﬂolagy"bﬁlsé etaatsm"onmn&esbat lsmotslyattedrito a Node-B,
i ncl udin t deb
an efgiver %9%2%&951 R Btect By (R o ef) SR vve
of 1rf§¥ﬁ%.@iﬂ% %éﬁ&'\ﬂtaﬂ&bm%pemmkl)mm{emﬁ &hvidoanfesdit ur es
sent inventjo
[00X7ht eqr alBd PEPFRGHTveRUSR 15 APRlCE B S St 55, bty ieation
: syst@ﬁfrﬁﬂlﬁﬂﬁ%a Hutidti tdedab, witebaadredd divgsivanpalidpliesaccess

W RNl GRMAIOe JSeA g B PEAS Sa P (PERM. MIMO or

OFBEhERfAgkoqual ity, which may be indicated by Cq
eedback. The sane_adapti ve nodul ation nd co

[00¥8AVD) nipetfeatasps plihe Rregent IYEntioR Ry | 8r1§°°r?B%ﬁg°e% fnto an

mte?ﬁm QrcBh A BathofzeRdes Whihitéamprisiggesndewititode of
e quality of the subcarriers, spatial beans and
inteypenmRetingQomRereBies. Al ternatively, the channe

{00 i(':?]nd' U PR APIntPEnteaed Eﬁaﬁﬂp |b)éaﬂisf berepahnélkation codes may
fferent subcarriers, ati al beans or ag el g 8
experidoee i diffgrant Ch@%ﬁ}lﬁ% % FIHEh Heay be Y?g F[l %}? eedback.
TheV\E%% i nwel SloduBR¥d %hdb&ﬂ%% AS@ ey satatp@ned to all the

dent AMCi s used, each data bl ock th a
subagxgucgmegpqwé@hw@bpppg}lzatg%fzqdﬁs viighage iIndependent of the

qua‘iﬂg gllé &?Jc'aﬁq%ﬁo%ﬁitia'i pe2S8 GindlcBadn Wbl thtecodiE, Anematlvely,
ance Wth t resent invention, O herw upon
thet p]ammls sonditiopr oray tb|¢e uged j tioe apRbk cliffgrent, A%(t% etp (difterent

subgégxtjglrs gégﬁte{p %@Qﬂ:ﬁse&schéﬁ?élizﬁlmoge%s% &P el thiainhes the
es ne to be retransmtted because the whol e
perfiatkatce. s associated with a single CRC. Retransmtting

[OOSM]Gr y d%efils%%%aﬁji@‘t sBé‘ﬁaﬁLé:«?xﬂd& QeeMhetiohtibh tcbile-dependent

recei ved
AMC is used, each data block that is assigned to each subcarrier, spatial beam or

channelization code is associated with one CRC in accordance with the present
invention. Otherwise, upon transmission error, the entire packet distributed to
different subcarriers, spatial beams or channelization codes need to be
retransmitted because the whole packet is associated with a single CRC.
Retransmitting every data block that has already been correctly received will
waste the valuable radio resources. The same situation applies when MIMO is
used because each antenna may be subject to different channel conditions. Thus,
when multi-dimensional H-ARQ processes are used with each H-ARQ process
corresponding to one or more subcarriers, channelization codes, transmit

antennas (or spatial beams), a separate CRC is attached to each transport data
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wast e the val uabl e radio resources. The same situation
applies when MMO is used because each antenna may be
weoeu)7aaeosso di fferent channel conditions. ThusPCWusz006/049214

mul ti - di mensi onal H ARQ processes are used with each
H ARQ process corresponding to one or nore
subcarriers, channelization codes, transmt antennas
(or spatial beans), a separate CRC is attached to each
transport datablock in accordance with the present
i nventi qn. onventianal sin

block i aFF%ﬂQnﬁ‘F afe & RresRR OB PO ?v%"na"%gt“’n‘f‘gf}ng%eoﬂ ARQ

sched Yol Eeoﬂé ANARY thrécka iblaetive neted time dred deTECnmfn«mly one
I n eac

TTI. Th t |
rensmest Suie svgals SBp P BT ARt 85! ER0pB i re
seleeiﬁ&? p{-&féau% Bo&lAt A Haleeke AWilityto inafle THE M@tmmbems than

roper S t. QS t f
one aein ot FoF OBRAT I FhAINS. PESSTAR B BinBPbat QoS

reqt%? PRLALLSE HigBef Blyel dabs Molvki Ng nul tiple transport

cks (TBs) similtaneously in a transms

[0031t er vaFigarp } isva thock fipgpie of ARrePRATEEs 308 Tor braBsmitting
mul?%)gg E%&%@%l%bkg PIGBEQ rsﬁﬁﬁﬁ%.nbmﬁiﬂtih@r\}raimﬁls'éﬂﬂﬁﬁﬁ{eli&terval

Node- B, or any other
(T TBowithrnokEPler VR peoceres Wpa%aasceméh thie Pefggt ipvention.

Theﬁl#}?ﬁlalltﬁy 100 fﬁl'a@ﬁgoﬁ ARERRESa MR-BO3P ang dthbf @bﬂnhYurﬁf:atlon

exing and 1ink adaptation processors 104a-104n
devived T&necacpnan‘emseloolmsludeaelplmﬁlttﬁ’ﬁ EARR BFRseFeRRR0Za-1020, 2

pluﬁq%%ng Ingﬁ]ltg({l&%gxg Q]_Sl% ;19149 e ﬁ)@aﬂlén aﬁ%@@é Bt d okt 1'@)4@1” and a

process mul tipl exi ng and
contisdipr amo rEmtomspkex_l_mand dink adeptalion RpRYRISER rl04a-104n is

c -1690- G84dH Sldtipl d link
ass%‘flafrl u l;%le%gs I\?D ant enna confllguerxartl%gr?s ’

adaptatite pirbé@)sor &ﬁ&—@@s ressdves phisicali Tesourresonfigysation, (ie.,
subg_%%glu r{% §.h5trlﬁi) Qézc? lr lo Clhz&: Vﬁtlhf(g la%t&ixﬁ?&rﬂfg‘?ﬁﬁﬁ%ns or the like),

a3300| specific set of
andOPEE &abodie&duwrth:%hemsm@daemumas of physi cal

ourc o.th C
[00égf er i ﬁéaacthd ﬁﬁgﬁ?l?a‘% kﬁ&r %??i %g a;ig)?%] % ﬁg%'éi/&%éted with a
speSHIE se$ bfphgdkalyresanicey Ul kel ass%cmiommﬁ@mmaﬂ yesofizcay. to the H-

n eNB sc det roines h
%egfﬂffeﬁ‘??hﬁ%}f@% glae}rs%f GRE amlB%ly ca r esG uorcrgéélg association

ma?rSﬁaOé‘dIﬂi Shtivalll canﬁgﬁiddc uAaIetHeﬂRletﬁdeﬁ, amyNBescheduler),

ally r
dete nes ow alfyap ysgca? resources should be assigned. Physical resources

associated with a particular H-ARQ process may be dynamically reassigned each
time a TFC is selected by the multiplexing and link adaptation processor 104a-
104n or each time the H-ARQ i)rocessor 102a-102n generates an H-ARQ
retransmission for a particular TB. The reassignment of physical resources may
be performed based on the CQI of particular physical resources or determined
based on a predefined hopping pattern.

[0023] The multiplexing and link adaptation processors 104a-104n perform
link adaptatioﬁ independently for each set of physical resources and associated

H-ARQ processes 102a-102n. Each multiplexing and link adaptation processor
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time a TFC is selected by the nmultiplexing and |ink

adapt ati on processor 104a- 104n or each tinme the H ARQ
woror@assss 102a- 102n generat es an H ARQ r et r anBaTAS2@6/049214

for a particular TB. The reassi gnnment of physical

resources may be perfornmed based on the CQ of

particul ar physical resources or determ ned based on a

predefi ned hoppi ng pattern. [0023] The rmulti pl exi ng

and |ink adaptation processors 104a-104n performlink

adapt ati on i ndepe LI ach .set si cal
1043 d3neiarmings & ssui ateend s g raidus BT RPE G iplexea T8,
trarf=a6h goWdsl RigRiidigedt)thd ARG apiatdacy version and maximum
processor 104g- 104n deg | at i on _and.
et e SIS ORR P B el TS, = e P By 0 thatlon is
proﬁﬁl&‘.'t& AR H-ARQ Prdv8ss negiandzncy version and rmX| mum

unber of retransn ssions each TTI i.S se
mo@‘ﬂansm g‘bieohhifﬁﬁ?%‘r FREOPETTSi T28r Y |d8€‘5‘e{iob3éé8 eff—?ngﬁbt spatial
streAnRCEERT MY & iH3ABmeh®fB4h tHE Spadayiinidih, irktependa sﬁhyamers

Gf (Sﬁgmg@b Iﬁg ?1%@61;21%;?’@2 Sgg;t#agl ?‘iﬂr]‘%%’gn%‘éﬂ?m’ mdependent
cha?ﬁ{gﬁ%t%r%&ie(s e CHTAM s Y ptdlinted) iﬂﬂi@dﬂd@ﬁbﬂiamﬁnﬂbpendent

re uencg domai n, independent channelj zati

timesloEDIALBe itimpe dlomprisg PT 4Ryt spEmbiggEio ﬂi’éirﬁ“onwg‘ﬁ ﬂ&ﬁ%{%‘?ﬂdem

subtcﬁﬂlf o)&l%# Be tAiStAh R AI BdALizEd. AMHe CHARINRELAEGN codes are
he i ndependent subcarrijers

physical rmepennses ¢hat seal he agsisred te rf%}ﬁ"ﬁﬁqm’i?? ondepepdenth, I
CD% §*f§tg'lmp Ritsii Eﬁ? §h£1ﬁ?é11zﬁ%nb:ﬁd@§ﬁia9m§s€grwdf to@f&i¥mit one

CDMA systens, diffe

TBdraenersl 20 bﬁsed@@e@eﬁh?nﬁél cpaditipreand data Hiepavigpent for
eacg B Orhi SYShidluh B pecst 1 Eﬁlft ShaEhnseRbd iPRsabsequal

a rate requirenent for each TB. The rmX| mum_nunber
to the mm wambee ofr drsaweligation codgs avgilabig, a|WP8nt%?éleral

1nde8Ver A ?Et 1:'1115541 Qﬂf}@irh%@é bPEh £S5 2808l doabd 8re ArBThble,

epen ent spati al strearrs subcarri ers%g
sevehalr TS martbmaneme@e sanaljaneansieviadifierent physt jesgyrees

wit; rsaeggxl:gltﬁ 9&1@ h)gyéetsg&e Geb! e&aﬂpﬁe deEde Eﬁi\:tiamyeﬂxﬁﬂre available

esources w sever al pr ocesses. For exanpl
in hf2x2\MIdfAtsyaterss twea fﬂ@sameyd:ﬂatnaasmétﬁeﬁ simpltangpRely via two

R R AR L
[0025bc esseBifferent physical resources, (i.e., different subcarriers, antenna
spatial beams, channelization codes or timeslots), may experience different
channel quality. The quality of each physical resource is determined by one or
more CQI measurements. The CQI may be fed back from a communication peer
or may be obtained based on channel reciprocity. The CQI may also be
represented by an allowed MCS and/or maximum transport block size.

[0026] The controller 106 identifies available physical resources and H-
ARQ processes associated with the. available physical resources. Since each H-
ARQ process 102a-102n is associated with a particular physical resource, when
available physical resources are identified, available H-ARQ processes are also

identified. The available physical resources and associated H-ARQ processes
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[0025] Different physical resources, (i.e., different
subcarriers, antenna spatial beans, channelization

woaden7esst i mesl ots), may experience different PChaisemb/ 049214
quality. The quality of each physical resource is
determ ned by one or nore CQ neasurenents. The CQ
may be fed back froma comruni cati on peer or nay be
obt ai ned based on channel reciprocity. The CQ nay
al so be represented by an all owed MCS and/ or maxi num

e AR PSRRI 548 TRETERr™ S BUP RS R R iation may

also&’@é&ﬁﬁﬁﬁtﬂ%ﬁﬁ @bl&‘ﬁ@@i‘ﬁ& dvier tahgerdudbod mhltl%plp IBlisc al

esources. Since, each ., roce 2a-

(002 5001 oFBE AWPUALIE BRtHiF el aPURRG Sie Jhe fuegbrs of independent

spaﬁX?étL’@th@ RBYSirsak, dREMHEat A Leddstad tifksdts thadchmbe esed
H ARQ processes_are also . identif i | abl.e

for (PG eMmIRCDIP HBL 8" 238 BET ited 1A ARABRIRRCa e Fggouroes

for (%}Ee atre e adpaidddi@nshany fadtoss ﬁmﬂ&srhﬁbeb ofWEERY's that a

assocl ation may al sQ t at I
NodsvBreadp i PORBmH Imapeicile hergorie oo ld b athab Pt the

chaRAYE E&flitibR SEWHEWPR T, tthe Qé@h@iel@f(smﬂﬂ apqii@tities, latency,
spati al streans, subcarriers, an i zati on code

fairabet mbERBEESERAD O hoBErSEIEOD IH 2Py HUTHIGErD he data
ratd¥ &l WIRG Glebal fo 9%%&@ orltH 1&¥ai | abl e physi cal

resources for one

U are de endent on
[0028Ich asImaesssdangenritiyshe Regsen m&@ lsnﬁaﬁgpqgﬁ MB’F‘F"SS@S
102'ah”16§?ﬁ gfe%‘l:el*e sﬁ%ﬁtdﬁ&ﬁgfﬁﬁ%wﬂ s“lﬁwm{merpraeAslsés 102a-

condi ti on of

QoS |
102sme take pAitErent esmheapémyan%SPW% EDI‘aSHGC%g%{ﬁ transmission
andS nguaj e Qhtd HEwS SN l})ﬁéﬁetci 1R MIARRNEHASedses 302RA0LN hhE have

ta rates one WIRU needs to support, or the |iKke.
Q0$ oee@quremeatﬁ: othitn cdetgirming ha Bt | MESHRPEY, number  of

retrans élgnyb &@J g?i‘ﬁq%lz]egz 325 PRARE Bay not be available if

aneous inparallel. Since Al rocesses
H ARQaproiL%as mnomoeuanrqnfzeé weith epelnpidierofny number of H-ARQ

pro%:%st sreg 2{?? ?)lgl:&ﬂg erv%rﬂa%% %%UTTt 20038 ¥ith $he gﬁesent

OWs nmappe RQ processes 102a-1

mv&a’ymhaner@@nrcumﬁfléﬂ@mrgceﬁsa’{ndc?@ﬁefrlﬁ’qu]éehoﬁﬁ’}ﬂfsé‘iaé Rgsources
becgme avaqia%lfe £h ¢ %Ws PHSds] (?iaﬂf)n@ew/@é&ﬁ-ﬂgﬁgcesses

S, a ce ai n may not be avail abl e
anphgsisslessaneen it caydvrten ibyddegontrodae A0Bt her . Any

[oo%?ber 0f‘he cdbr\%g)ller 106 maps higher layer data flows 108a-108m, (i.e.,
multiple flows of MAC or RLC protocol data units (PDUs)), to at least two
multiplexing and link adaptation processors 104a-104n and their associated H-
ARQ processes 102a-102n. The same higher layer data flow 108a-108m may be
mapped to more than one multiplexing and link adaptation processor 104a-104n
and H-ARQ process 102a-102n in a common TTI for QoS normalization. By
mapping the same higher layer data flow or set of higher layer data flows to
multiple H-ARQ processes, QoS requirement across the H-ARQ process 102a-
102n is common. In this case, each multiplexing and link adaptation processor

104a-104n determines an MCS, a transport block size, a transmit power,
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processes may becone available in any TTI. In

accordance with the present invention, nore than one
woek4#R@7psecess and associ ated set of physical PeswSe®es49214

becone available in a common TTlI. The associ ation

bet ween H ARQ processes and physical resources is

coordinated by the controller 106. [0029] The

controll er 106 maps higher |ayer data flows 108a-108m

(i.e., nultiple floms of MAC or RLC protocol data

units (PDUs)), to at |east two nultiplexi ngd |
maxFHE J'i‘lA&Q fFeRsmisstons ‘Tﬂé\ PR HGR tqgerﬁnegg Socl ajf&sdance
mtﬂf*ﬂlﬁg'é@ 1%%&&% g@t 3102806k 088 phiftcad aemulttagiethhtherQefhachieved
W a- m na

for sasht FBRERTTHGEh Ch IR AT I I AL 86t o1 gk fos = ==

simidRdabhk P@@ﬁyﬁrocess 102a-102n in a comon TTl for QDS
nor ma

I zation., By mapping th hi
0 A2 i i e et S SEORRES A BF LBt by
@.ﬁg(% B{%&%eﬁ o Qfath CAMVE eI‘(FSH-l@&‘r_hQS;Eat hﬁa)H-b%Q@'ouped in
rocess 102a- 182n Is comon, In this each
accardAnEg Ml P AEATiremReRER 59 é‘clﬁ%??nﬁ%cpéé oPTOEpsERS 1 H)gp-102n

basgc? Bﬁrtﬁ'e"lﬁﬁa%v&@s fequifsdtistadd OGS $1ls§(ﬁ;1ab%dtvfrith3;ihﬂetset of
ower, maxl num H- RQ transm ssi ons and transm S

phypmahmoewrses pesagnesk thpreh F-ARQ pEocesss For ¥R 8=t B&IS may
sho Sﬁgactl SePby ﬁh?ﬁl:alr f&%%é&slsss’et%iaﬁhdﬂ1 8tHASses if Pigdical

each transmsSsion of the hlgher | ayer data fl ow or

res@atenf Pdéllahffﬂ e jdatadflay nvithy highep Qo peeirpgenty may be
maé!)c g {;J]g pfg&@é’ééaéss%&agéd R¥Fifh Beited @hﬁ‘ﬁ%aﬁk&buﬁ@es The

he hi gher |ayer data flo
nusbac] h&hert lazer daja Bowsr awewﬂa heameppehie & ﬁP?%ﬁQ%ARQ

pro%agé rd%nE%Er?r%li g%aqleé foﬁrt%%t éﬁ%ﬁﬁsS@ﬁth%O%%hép Pdyer data

at a |OW re Ui renments and
flovess packeitsize, H-ARQ h@pamty, of tlmykec Amce trexpspedtivashighse lpyer

dat%%lo%vas(:{o 73 é B{l&g : eséc:) %e&ﬁ@ﬁp cSsdBYars HRW delathose

yS|ca ces Is better than other
dataeflswsf aphysiltiplexeds thurongd. the nyhénlexinge pnd shakt adaptation

oo AFLEC 05 GERAGERE M AP tmprcd, o o0 A0
[008LNber dadhimghbiplexipgranddink 4dantstionaroogsior 19darifigpageeives
ant 3 at? gspdﬁ | f ! q_ll' Eﬁl&? égﬁgﬁ&% gﬁy%aége@égﬁgs,m &@uﬁgﬁcy of
the mapped data flows, or the hke) and determines physical transmission
parameters and H-ARQ configurations to support QoS requirements of the higher
layer data flows 108a-108m mapped to each H-ARQ process. The physical
transmission parameters include a trapsmission power, a modulation and coding
scheme, a TTI size, a transport block size and a beamforming pattern, the
subcarrier allocation, MIMO anténna configuration or the like. The H-ARQ
configuration parameters include an H-ARQ identity, a maximum number of
retransmissions, a redundancy version (RV), a CRC size, or the like. The
multiplexing and link adaptation processor 104a-104n provides the H-ARQ
parameters to the associated H-ARQ process 102a-102n.

[0032] The multiplexing and link adaptation processor 104a-104n may
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fl ows, packet size, H ARQ capacity, or the like. Once
the respective higher |layer data flows to be

wonrenTamass ed usi ng specific H ARQ processes ar BCT/US2006/049214
deci ded, those data flows are nultipl exed through the
mul ti plexing and |ink adaptation processors 104a-104n
for different H ARQ processes. [0031] Each
mul ti pl exi ng and k adaptation processor 104a-104n
receives an input, (such as CIJS of the assigned

appgfh > g\éfégrj rrgﬁ%pquE C Sénd ? nfm nalor ﬁ%n%@i&?&i}ver to all
phybicalfd¥otitded ﬁvﬁi@l& af@itﬁl’e@eﬂdmhﬂdf ARy aalintfyiof thaplmmal resources.

t t h
oSS SR B S P S840 may
appBNMSHGRht IMERS fa5%host ISRE:EWEE I'BTT siee lmhﬂltﬁ' transmit power to

transm ssi on power at i schem ,
dittarent ghyaieabraspaHep bree by tRakne do B ion peRpt R A mde the
perfoRida8lcB; the subcarrier allocation, MMO antenna

configuration or_ the like. The H A onfj gqu ion .. .
[0033r anet SVhen physigal zpsoproerdsnendspt 3&8?’#&%"%9 ORfFRRPD 18
uself a8 HQ&?‘ mo%'k' 191'&% is %sh%ﬂk!ﬂ daneyh Viiysican réﬁ\ﬁ)rce &s pREerably

si ze, or The tlpIeX|ng

nd
assodapkviths %ﬁp@ﬁ@f@%ﬁi 1 5¥ikb thinseBPBY frentire paclpigistributed
to F%fe‘?g{-ﬂ l'ﬁrsié?iltlrégoﬁ'&%@ Cdbkefot AR 7 BeefstrailtaitiddP mpon a
he mul tipl exing and |ink %gaptatlogﬁf eSSor ot
trangmissioy ATIeR \PEEHISE ¢3d Tareratdlo gra ajspgarate

CR(ETAncﬁiszﬁro@%egrbyti 8dpHFhie POARG f)ﬂ)c@ésl 10 3023

Fesour ces are i ndependent of ' the qualit Q
[00B#Y Si calTthsnmlpkesimgxppérlﬁd% Pdép‘;ﬁtl%efwslori)ry@g? r]ré n then
gen%gg'? LB L@l QESiBhAE Qﬁg br 1048 404D T8RS APRAM 12m after

0

, transport ck size, TTl size and/or
seleatings Ai propendiF @, o(lm,fTBrsem, BRysst sate, (Lo sice e mogylation and

co 12$ GRANAR! éﬁ@%g,ogiﬁ% 19319f1dﬁ<5wélo n@ﬁ(ﬂeﬂhéebéaﬂﬁs, the subcarrier

formanc ysi cal resource-dependent
alldkiﬁﬁoan CRE s, zgﬁeu@tamn vrawg@, €BY) end agablock|tgardiggpsource

mag%u?ﬁsjs Ia?tgle dllé?% ?oqc'&lepfﬁ Sﬂa(‘s@%e%ﬁxfe? liy eABMIY and the

h"a separate I's schenme, the
phﬁitalrteanmissiordp&tamétarse dOne odidrehigher]ayet dafia flows may be

m\il’ﬁgﬁeg:ﬁﬁes téj %268 T %S%gaxtage '@ﬁz 18 ra%h%ﬂb& 46 QaaUHQﬁ' tﬁe TBs for

sSion error use eac transport [ ock
sepaSate ieat@d deiection smpdARQ processing. Each TB and assoclated
transmission parameters are provided to the assigned H-ARQ process 102a-102n.

The TBs are then transmitted via the assigned H-ARQ processes 102a-102n,

respectively. .

[0035] The parameters supporting multiple H-ARQ processes may be
. signaled to a receiving peer before transmission or a blind detection technique
may be used at the receiving peer to decode the transmission parameters. The
generated TBs along with the associated transmission parameters are sent tothe
H-ARQ processes 102a-102n for transmission.

[0036] . Figure 2is a flow diagﬁim of a process 200 for transmitting multiple
TBs in a TTI simultaneously with multiple H-ARQ processes in accordance with
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CRC and is processed by a separate H ARQ process

102a-102n. [0034] The nultiplexing and |ink adaptation
wonror@asssss 104a- 104n then generate TBs from t RET/US2006/049214

assi gned higher layer data flows 112a-112m after

selecting a proper TFC, (i.e., TB size, TB set size,

TTl size, nodul ation and codi ng schene (MCS),

transm ssi on power, antenna beans, the subcarrier

al l ocation, CRC size, redundancy version (RV) and data

block t o radio,resource mapping, or th ike f .
the PrBeTBIRRS b ALRARNE DIOREL £t 508 FREH SpaphEl avality
assoRibted Q\gfh bag&lmmmw%@ag apehdogn adQ@a'dentiﬁed esTuepgmb. QoS

ayer data ws nmay be ti ed i,nfo,0ne . ‘
req@m?%wm“%gr REFURANEY 'I#b;u%fg%;ﬁégfr ARk 788" 1 1£2m to be
transGlfeal e tltFm ARG PZOHNTL SHoARDbE Hted shaigthetsdebs Bthe

and associ ated transm ssi ggepar aneters %[I_e%l%r OV ded be
proqegt (H0azaa3 Med PRHTARELH e EEETRD AT ARATRE BT 8T &7
perfbl¥gBa i ? SAid1t Ghr\exAnddI, tAs Sta ROl AR piiedsdsre the step

102a-102n, respectively., [0035] The paraneters
2025@%6&2@%%1&4 pl e H ARQ processes may be signaled to
[00F7)" €Cei ¥hBGoRERITIREI0Y Maly’ ddtfintitd e €yp@ oDhigltbr layer data

det ecti on technlgue may be used at the rF_‘CEIéI gg geer ¢
flowso 1d8eddem Her  TERs fplestion proresing Rasednan BAR, Beiggeeters

assodiste@! WS Mdsk 1R8PT A4ROINLWANSTHhS Sbetrollar 408t RaS also
are sent tothe H ARQ processes 102a-102n for

detenmaime vhe srdar, in[vpgish Fhe hyghey layer data fops e gPagredn e gder

5 r ddtb ARSHE bl QoS tbbhiRbR ehBS ok bRollité priority.
of Igjlb?m '?-ggnég%sF$ %ét%h_ rruldt F%Imgo H A rgcesges [ 0 .p.non g
Altemetivalince lifetnave time peremetRremaYoRe ysed i gptermining the

| i idetShaRREhy SiRh AR that
oua ALY ASRHLF Bl PR BaBREL Bk £ MG quens o ha
theicdutroller 486 (s prizoitze asBseare hghorlwer date paffes based on
j | ayer data flow 112a-112mto be
the?%%ﬁ%ﬂﬁ%%fpg?%&%g%rérm ned (step 204). It shoul % be X
[0088k ed t Fite higbeslass data fines fldedde xganapRedyie the respective
H-&ﬁé; g{wg}é ds" 182£-f]]%Fﬁnﬁy QhdelondPsl1e30186.5t PR$siOEY tRfhsmission
performed 1 n parallel.” For exanple, the step 204 may .
parbenatpr amtiFbARE eonfiguratiops ape determinad farpachpd the available
H-%ﬂéﬁ)%c?-gggs i@%ﬁ-ﬁ@bh%{) stpfortBiYe HRhBFE QS bPthehiPRerObyer data
I'ghter Tayer data

flows 112a-112m mapped to each of the H-ARQ processes 102a-102n (step 206).

When more than one H-ARQ process is available for transmission in a TTI, it is
necessary to determine which mgher 1éyer data flows 112a-112m should be
mapped to different H-ARQ processes. The higher layer data flows 112a-112m
may or may not have similar QoS requirements.

[0039] When all or a subset of higher layer data flows 112a-112m to be
mapped to different HARQ processes require similar QoS, then the QoS provided
by the H-ARQ processes 102a-102n'is normalized, (i.e., transmission parameters, -
(such as, MCS, TB size and transmission power), and H-ARQ configurations are
adjusted each TTI a TFC is selected such that the QoS provided across the H-
ARQ processes 102a-102n is similar). The QoS normalization across multiple H-
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flows 112a-112m for TFC sel ection processing based on
QOS paraneters associated with those higher |ayer data
woham790fke controller 106 nmay al so det erm ne POe/US2@eN49214
in which the higher |layer data flows are serviced. The
order of processing nmay be determ ned by QoS
requi renents or absolute priority. Alternatively, a
life span tinme paranmeter may be used in determ ning
the duration that the higher Iayer dat a packets may
stay in an H gueue, SO t ontrol
ARG RI5PS IV e dﬁ §7 adjrun Ea{%’ﬁ i pelBYation
par?ﬂne{:eﬂ@ éé tlgf Q}’[FJIS@ TR kire, %@ﬁﬁs&m pb%ﬁ,&}rt Erftwllhe)gimoss the H-
ayer data a- e res [
AR@H—BKP&SSE?SO%%%%Z\AQEO%’Z 2T FEIRRLS %ﬁ%@'ﬁﬁﬂ{[{J gy b (ﬁ%g ed %o the
phySl4E r&dhurddsAihati 1eSieOPethéd cinRl fuality HndRDlower MCS may be
configurations are deter gxfgfor eacgl 1 This ma
assigpgitahe Phypive) pessraseschat dwye FoURe © a&ﬁﬁ’tp%‘r‘? i gthis may
restR O BRELERS stfest bethé gheriglensy ddat dlddove diffaeni HPARQ
mapped to each of the H ARQ processes 102a-102n (step
progeyg$s. \When nore than one H ARQ process is avail able
ook trangf-satioBly, Qv}ﬁan-liﬂe,hlgﬁeﬂ lay&ed@aSiows 112a-112m require
eterm ne whi ch higher_Iayer d.elléaflows12a 113{59toHARQ
differrytt| QpSse thabigber iayeidote ARG25? Brag: -

progésg Q% f0d @X@Qn datcriddeawsiti iaggsﬂ;ilzﬂ'ébﬂﬁﬁbe@ witRyusity thav losely
s m reql,“ rements.

039] . Wh I
mabihen it @Y ZenremERtd Peils Higbst Iy b g An

@&ﬁSAR 1REHsELisSt Ald:ahiliey o miuMgplek Dezical
ad‘%%ggr oV (]i’g%ﬁbgl&? %pr ogeslsses 102a- i?82 P

changrimpt 264C flowe withr ST eN TBaREREICELS to n(@h"&??nés‘l'ARQ

pro'ggé%]ps 162216902 atgs@&%m(ﬁﬁﬂg%dl‘%‘&ﬂme@ NYhEN AR@rtain physical
urations are adjuste ch TTI a TFECis. s Iect(g
resouTde mﬂmtetsmb@@er @egmeél gualitithan othersfigeyisheddgher QoSis

Thi

e840 EaRLTacks llan s plic iy pens. T
enlaatt}c@st phggicalerdsonkees ddPizationn apd mesimizes( gysjem fhxgughput.
tﬁﬁ S Zq t&%ﬁﬁ]ﬁo}i;‘i%@%%@@ raﬂd)@r |Hh|ée}n£8&9§§ hﬁﬁlber of

tesses For exanpl e, hi gher
reﬂmysmﬁsm ingmeble caonfigregiiy diffeapntiatedhe @as homereh%ﬁﬁély match

tte e Xo) MsS may be assigned
th? gogfcﬁﬁ ok g]g%icdglﬁ%&éﬁsgh%ces t%tjtl ﬁ%\%g wor se channel
[ooidhl ity. Aﬂihr therhigher layer data flows 112a-112m are mapped to the H-

ARQ processes 102a-102n, a TB for each H-ARQ process 102a-102n is generated

in accordance with the physical transmission parameters and H-ARQ
configurations for each H-ARQ process 102a-102n, respectively, by multiplexing
the higher layer data flows 112a-112m associated with each H-ARQ process
102a-102n (step 208). Data multiplexing for each H-ARQ process 102a-102n may
be processed sequentially or in parallel. The TBs are then transmitted
simultaneously via the associated H-ARQ processes 102a-102n (step 210).

[0042] The transmitted TBs may or may not be successfully received at the
communication peer. A failed TB is retransmitted in a subsequent TTI.

Preferably, the size of the retransmitted TB remains the same for soft combing at
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result in different sizes of the nultiplexed data
bl ock for different H ARQ processes. [0040]

waéhoernass vel y, when the higher | ayer data fl oReT/US2006/049214
112a-112mrequire different QoSs, the higher |ayer
data flows 112a-112m may be mapped t oH ARQ processes
102a-102n associated with physical resources with

quality that closely matches the QoS requirenents of
t he hlgher Iayer data flows 112a-112m An advant age of

usi ng HUl sses is its:flexihili :
the FEEEAAE PO (1 CEHLATS o3P HRES fofde{fapphifosion of the
failddi TBerent QoS requirenents to different H-ARQ '
r0OCesses 102 -102n.

g A R S e B
for Hhﬁﬂﬂzz{‘?tﬂ&lﬁéﬁhis&%%tm 'DBrﬁmadﬁtlmdhahgedl, tiieghtdye fRO8AI'EB is
e 0 e ces t
et e b Bt et RSSO 1 W ocgss. e
trariohisbal b%ﬁ@ﬁérﬁ@ﬁdﬂ%@&%@y@hﬁ@ﬁiﬁw mixut a TFC), may be
Al'ternatively, or additiopally, MCS and/

changed-nuFPA Y,othe dinly tion sPE}F&?%erc o(%flfﬂté (F frtenna
sele'i:Bth m@ ey 't@ér?sxﬁllﬁ%o%%) LRAPHE cﬁbﬁ§@d Yo fitixginiddthe chance of
gl cal channel or C flow s ui regen [ 004
sucwfssﬁxl drbvenygeér theaf@?ﬂrmt?qdo 1 Poten T ae ﬁé’%ﬁ’i%’“‘m
araﬁlett&% E'PéRQthg&? F6£ SelfldRndifdion of fike ff@ﬂecﬁaﬂh lthé\RQanged
process 102a-102n is generated in accord

parpmpsexsamay Rasweaalegnipibameceving g Benatitdly, 3blind
detEQMA Qé'&ﬁ'ﬁiq Qsm.fa9 rbee ﬁﬁBhEh ARQ Q@&Sﬁn@oﬁéerlw Rliminate the

respective by  mul ti pl exi ng the higher |ayer data
mgmahmsowQQGai fonehangsdiparé®aiftsh each H ARQ process

[ood#ra- 10%% dcabSianed Pith aeg SedBHbtpBioBX bRgsib A reg G tektaliBRAted
process 102a-102n é processed sequenti al. l [
for phA&nQ sitramimoisFias of the PIARADRTHM PREde W&%@ﬁ?ﬁ%}gﬂed

(i.e fg? &‘Qﬁfggg]qg Eﬂsﬁtﬁgég)ﬂ A9ESAEphydéa rbdkces Eﬁﬂ the same

e transmtted TBs may or nay naqt
H-ARQquwséss).| The reassigmanent afiphysisalrsarences Bwyr}@éqasesion CQlor

ol TRy 0, St T

[00uBE sandrfarother eptiamisi fated H-ARQ tiansnisaan may hdspgmented
acr]§§$’ ﬁlrug 151%9@1 ARG Fb&esbls Sh&b&eH Ahghtht AR seAn@épdd®Rntly
to increase the probability of successful H-ARQ transmission. In accordance with
this option, the physical resources for the retransmitted TB are newly allocated,
(i.e., the failed TB is transmitted via a different H-ARQ process). The H-ARQ
process used to transmit the failed TB in the previous TTI becomes available for
transmission of any other TB in the subsequent TTI. The maximum transmit
power, the number of subcarriers or channelization codes, the number or
allocation of antennas and recommended MCS may be re-allocated for
retransmission of the failed TB. Preferably, a new allowed TFCS subset may be
generated to reflect the physical resource change for the failed TB. The new
parameters may be signaled to the receiving peer to guarantee successful

reception. Alternativély, a blind detection technique may be applied at the
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[0043] In accordance with the first option, the

physi cal resources allocated for H ARQ retransm ssi on
wof047he9058 r emai n unchanged, (i.e., the fail edPTBUS3006/049214

retransmtted via the same physical resources and

H ARQ process. The transm ssion paraneters and H ARQ

configurations, (i.e., a TFC), nmay be changed.

Specifically, the Iink adaptation paraneters, (such as

antenna sel ection, AMC or transmt power), may be

changed to xi mze the ghance of ccassful '
receBAR S &1 FRATE £ TP URR SRE P BPA Al Breetst
[004B3r aret Badholi@estranged for retransni ssion of the

failed TB, the changed paranetgrs nay,. i-gnal ed .
[0047he recdiving H’@g]i"?‘?%‘lnf 2?%%"? §P§ méé(%?’fen e%ﬂeg‘} iTt(’)Iﬁ with
mul%i?_‘fé‘ﬂ-ﬁ?@ P eQ&fésdﬁlFﬂ wadlas ctﬁhﬁxaﬁfihaﬁwiﬁrsgs@amr to

el[Imnate the signaling overhea r, change
(00484 anet r 5. FBOARERRH cRlc SFRRALECRE 1 h SHEPREDgy fhe stop of

ider Rt 0N av RIVISIE GRlys1caB Aldotfses AlHdaRbeiaté DH-ARQ processes.
H etransm ssion of the tr{atnsport bl oc

L be ..
(004§ nam o |y Teasuiibadas % Aol BERE A PEGIoTEY Gmprising the
sted S JRARThE tREnAE cﬂiaﬁft}}&&é’ﬂsuﬁ&hﬁ&hﬁ&fedchﬂ&hé asafabletghysical
same H ARQ process). The reassignnment of physical
resquarseir ces may be based on CQ or based on a known

[008WPPI N 4pat t §h8.m¢tRBd ak ih BoP BotHmMBImeALs B-3f edrhpfising the
H-ARQ transm ssi on may, be fragnﬁnte acro?]? nul t{vgl ‘i{ARQ
stepHoARIAPPiBECat &ﬁsar?&ee%lshe? laysrefiata flawstn af dgast two H-
pmé&gggendent |y toincrease the probability of
successful H ARQ ransni ssion.. In accordance w.th {k{éi S ¢
[008Bt i on, 5 he [hpsimethod cefermkadiment { fe cPIPIISRG, theegtep ©

Bofi '}tﬁ%y ¢tk 2¢ah fdion( haimetlel€ ahal HEAR@Bcdifigurations to
det Fansnrt _‘i?i a a ciffleorr.leir)fril H-ARS Process). The H-g
suppooic@eS regeitementsofdhiethicher lngpr dataritoy mapredsoRpch L ARQ

roddds becones avail able for transm ssion of any other TB
PPt he subsequent TTI. The maxi mum transmt power, the
[0062kTber . subider mpethodopf Evabatiriendt Poforpising { the step of
nunper LLOGRLL2Bp o hHSNRds &Y fiRF HRERI@ENISRith the
genr%é@‘g% %S-%P#o@%t%gﬁ*?or et Tansni ssion of the fail ed
phyERcal Rrehemission parareetexs lapfeH-ARGSconfimuatieny afeach H-ARQ
ener.at ed,. efl ect the physical resource change for
pquﬁses’f‘%lsirfeggg%g.r' The new o
[0053] 7. The method of embodiment 6, comprising the step of

transmitting the TBs via the H-ARQ processes simultaneously.

{0054] 8. The method as in any of the embodiments 5-7, wherein the
physical transmission parameters and H-ARQ configurations include a TFC for
each TB.

[0055] 9. The method as in any of the embodiments 2-8, wherein the
coﬁmunication nodes include multiple antennas for MIMO and the available
physical resources are identified based on independent spatial data streams.
{0056} 10. The method as‘in any of the embodiments 2-9, wherein the
available physical resources are identified based on independent frequency

subcarriers.

-13-



paranmeters may be signaled t o the receiving peer to
guarant ee successful reception. Alternatively, a blind
wdebEwress techni que may be applied at ther ecePeTg2006/049214
peer to elimnate the signaling overhead for changed
parameters. [0046] Enbodiments. [0047] 1. A nethod for
transmtting nultiple TBs in a TTI with nmultiple H ARQ
processes in a wireless comuni cati on system [0048]
2. The nethod of embodi ment 1 conprising the step of

0088 soci af ba HEkien Ped sEEbPoifpencTo o hEat e puhengis are
dm&ﬁﬁhé&sﬁm&uﬁﬁbgd:nentf 1-2, conprising the step of
obt ai ni ng channe ual i t asur ement . of eq
0058 a1 | able @&F aasthog OF 610 lmf’é*ogg] wherej % fers are
1ocaqlae@@,ﬁb@jrtﬁél}§ e{rbodl mﬁnt ﬁ 1-3, conpri si ng t he st ep of
mappi ng_at | east one hi gher r data.flo
[009%8ast t 8- H Zh@%?@@é%ég anp@%% egx%o% ﬁ&%ga xgperem the
avaﬁﬂbfédﬁ dal fes QOB A%l ifentifhied Eﬁﬁa & iriRipehdem diginnelization
p yS|caI transm ssion paraneters and H ARQ

cod@hnflguratlons to support QoS requirenents of the
[oost 9 her hLayer ’I‘i‘@trﬁe'moﬁvﬁsqﬁmi@%fttﬁe ea{HodinARE P113ceRerein the

052] 6. The nethod of enbodlne t.h
avaglable Phyestaieserregs 7B idenbiied @Sﬁé@e‘&gﬁng‘ﬁe& n%g’; ¥
ooffta flay in T%Cﬁé@iﬁﬁcfs Widdy SftBle RESIdERlents Br12whsten the

paraneters and H ARQ configurations_of each H-Aﬁghl
asspeiatienof the apwsidal apspurpesony the HrARQpragsgsey 1s dynamically

det digrent 6, conpr|5|ng the step of transntttlng t he

S Via the H ARQ processes S|nultaneously £
(0062 net HEd adhemarodots ipRnyeefibai r%teﬁem the

as SBBSPBH%? itﬁ@%h§£1@9§f&§t§t‘c@§‘ aR@EREEL f&eb&e@%eml—statlcally
confrgurations i1 nclude a TFC for eac TB [ 0055] 9.

configeredbt hod as in any of the enbodi nents 2-8, wherein
[0ob8Ff 17.  The method as in any of the embodiments 4-16, further

comprising the step of selecting higher layer data flows to be transmitted in a
next TTI, whereby only the selected higher layer data flows are mapped to the H-
ARQ processes.

[0064] 18. The method of embodiment 17, wherein a packet on each
higher layer data flow is assigned a life span time, whereby the selection of a
packet for transmission is made based on the life span time.

[0065] 19. The method as in any of the embodiments 5-18, wherein when
QoS requirements of the higher layer data flows are similar, the physical
transmission and H-ARQ configurations are determined such that QoS across the
available H-ARQ processes is similar.

[0066] 20. The method of embodiment 19, wherein a higher order MCS
is applied to an H-ARQ process Wifh a higher channel quality and a lower order
MCS is applied to an H-ARQ process with a lower channel quality.

[0067] 21. The method as in any of the embodiments 19-20, wherein the

number of maximum retransmissions is assigned to each H-ARQ process based
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conmuni cati on nodes include nmultiple antennas for M MO

and the avail abl e physical resources are identified
woasw@d7e3s i ndependent spatial data streans. [ 0866jUS1D6/049214

The nethod as in any of the enbodi nents 2-9, wherein

the avail abl e physical resources are identified based

on i ndependent frequency subcarriers.[0057] 11. The

met hod of enbodi ment 10, wherein the subcarriers are

di stri buted subcarriers. [0058] 12. The met hod of

enmbodi nent, 1 h b i
on 1§ tiees rPAREeTIoRbSY < HEb T e e Epstf EAra
procéghodi ments 2- 15 mherehnbthe avai |l abl e phyS|ca
resources are i t
[0068hannel 4Zat i eg‘é‘g AE’[&WS']SO %ﬁe g‘i‘é‘?%s §an§ erﬁeg%m when
Qosg{]eth%nfémg difrRRtsigRed $a3ae\ivftﬁftal ﬁbvtrm arawat |sabiler, each of the
al resource
i tor st Feois Syt g R SRS ey thanner
quaﬁfspﬁfgtmbﬁr AratéhesO @b rédifiraiaentofhiediighér layer data flow.
physi cal resources. and the F+ E& sses .
[006) nani ca3| y Boaemethodas inanyefthae gt ‘i’ﬁ’ém I?of]s Yhergin when
%@eﬁé}ﬁs?ggﬁ@:}gggéﬁ 1e%re1=41agwltiﬁjw aird hi6t Sissidar, at naRimum
urces an
nungERyi ofsnegramémls%m%ﬂﬁ pefigRas é%ﬁ% %%%goﬁ@fs 'ggle QoS
reqt!u?exﬂ@ﬁ? of athli‘@l@r'm g aent ﬁoﬂiﬂ@ppé&lﬁdﬂlﬁl’ qungrpﬁ,bm t he

sel ect1 ng h| her | ayer data flo
[OOTQ]ansm 2ted Thednﬁ Iy %ﬂ%’e?féfhie GHCPIXP%@ Eseslie?@t' Jyperein

hyicdl efesb@V, &4 ous @k NG J preddie BARQunchanged f
p ygfoce§§és‘§% 0064]" 18. The nethod of _enbodi nent 17a.nge .

retrahemdssion opa i whem teapsmifsiiree! theyl 13ids-a f1ow is
[OO??QSl gne?5a | ith@ SR%8d b %bodiﬁf‘eﬁ%@i whBreie bRGicARra{snidssion

cket for transm ssion is made based on the Ilfe span
and aneRQ[ @0fErabong hee aatasd fas retransmpission plcthe

[OO?ﬂb odi m%%t S h%%emﬁro?'eﬂlb\é@ﬁﬂent 24, wherein the TB is fragmented
for retransmission. |
[0073] 97.  The method as in any of the embodiments 2-23, wherein
physical resources mapped to the TB are changed for retransmission of the TB

when transmission of the TB fails.

[0074] 98. The method as'in any of the embodiments 1-27, wherein the
wireless communication system is an HSPA+ system.

[0075] 29. The method as in any of the embodiments 1-27, wherein the
wireless communication system is an LTE of a 3G wireless communication
system.

[0076] 30. The method as.in any of the embodiments 2-29, wherein the

available physical resources and associated H-ARQ processes are determined at
the start of common TTI boundary.

{0077} " 81. The method as in any of the embodiments 5-30, wherein the
physical transmission parameters include an MCS for each TB.

[0078] 32. The method of gmbodiment 31, wherein an MCS for each TB

-15-



QS requirenents of the higher [ayer data flows are
simlar, the physical transm ssion and
woek4#R@enss i gurati ons are determ ned such that @oEUS2006/049214
across the avail able H ARQ processes is simlar.
[0066] 20. The nmethod of enbodi nent 19, wherein a
hi gher order MCS is applied to an H ARQ process with a
hi gher channel quality and a | ower order MCS is
applied to an H ARQ process with a | ower channel

uality. [ 0067] 2]. .The method as,, n.any of the
is Seaﬁ%éity %rea}él]-a%?%ﬁi%&ﬂ&ﬁfffwgs ﬂﬁ%eerr[‘%%/ maxi mum
[00%9qt r gns g? ﬁsi '[(%%ﬂ&h@é&f@ﬁbddﬁ?erﬁfﬁ:lbvﬂhe@éﬁm bﬁéﬁtﬁ)r each TB
asedon the requi rement of a hi r,hayer data .. .
is sqlpeind TgheRet B4 REC HURREY P GUEeE i SGAUa FE0tephls & similar.
[ood@t hod 83 i NTREYndthod A8 iR ERGU N bfbddiBentstte88) whetedm the
S requirenents of the higher Iaéer ggia f-I.owgggar &L TB
phygisel bramsmission ReRABPLATR dFTGR & rpasRAT B1ack FrHiE qagh 18-
foodBPPed B8 anTh ARhBH OF 88:HoaRSEC B, @thetbinh TBaedbr each TB

uality that closely matches t o requi renent of
is Sgllffeteﬁi tgififierenfigte &&%r%%wmf%%?h%%%h e nethod as

[00&8) any @k, t henehatoaRPbmbadiBentE Wdicke WIBsiQ®Hr each TB is

requirenents of the higher |ayer data flows are.not .
selaskef bugh thetitheiQASHSHRRAIERA BFTOFS Hh RS ARGLPEIESeS it Similar.

[008851 gnedt 0 an HpPRELRIOFRS trhaeeltiap HiALIRS TBs in a TTI
requi rement of a higher |ayer data flow mapped to the .
simplizREopelycwith mp@bpg;] HARQrReccestasol &SViraless popymipigation

sys?%‘ﬁpdi ments 2-23, wherein physical resources nmapped to
e H ARQ process are unchanged for_retransm ssion of
[00841TB whé®. t r Iherrppsramsof empedipeentd7, comppgrrg)a Plarakiyef H-

enbodi nent 24,. wherei n physical transm ssion
AR%%&ELQSK%% configurations are changed for .. 1
[00B5} r ans@%si Grhepppparatys of egrsimegpt 38y somprisig §f controller

co odi r%ntid&l‘]tify\'? LhBlel ?ﬁyg-i@ﬂs rhSAREBNt A TRARQ processes
retransm ssion. 073i 27. The nethod as in any of th
asseniadet] mitht theoavglahlnphypisabrspeiees. madnfrlcast mpBher iayer

dai{alr}gori E(]) %ﬂé llg gﬁpﬁlgtﬁﬂ%ﬁ%%ogé%sgg B BIPthRind §alif ¥26h of the
available physical resources and QoS requirements of the higher layer data flows,
and determine physical transmission parameters and H-ARQ configurations to
support QoS requirements of the higher layer data flows mapped to each H-ARQ
process.

[0086] 40. The apparatus of embodiment 39, comprising a plurality of
multiplexing and link adaptation processors, each multiplexing and link
adaptation processor being assoéiated with an H-ARQ process and being
configured to generate a TB from the higher layer data flow mapped to the
multiplexing .and link adaptation processor in accordance with the physical
transmission parameters and H-ARQ configurations of each H-ARQ process.
[0087] 41. The apparatus of embodiment 40, wherein each multiplexing
and link adaptation process determines a TFC for the higher layer data flow

mapped.
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[0074] 28. The nmethod as in any of the enbodi nents
1-27, wherein the wirel ess comuni cation systemis an
woelsh07sps8t em [ 0075] 29. The net hod as i n anyPof/uSkme/049214
enbodi nents 1-27, wherein the wireless comruni cation
systemis an LTE of a 3G wirel ess comuni cati on
system [0076] 30. The nethod as in any of the
enbodi ments 2-29, wherein the avail abl e physi cal
resources and associ ated H ARQ processes are

term ned t he sta ?Egp 0Q1%
[Oosgi Efret hotf 28P3R3 a%?/ggq’g ﬁlr?n’oé%l ment s %g% 0 tkem
the &bfiﬂ:&ﬁﬂﬁ ideatifiby she abaiflallegtiysiad meparesrhased dmizidggendent
an for each TB 078
spa%k%%ma%ig%ﬂéﬁé’{f%’a‘hﬁﬁe f lpe%gggh |I§'isel ected
foogdop diff @3 e nt Tné epfBtueqsin enpof th@émbb@nﬁr@ets 3?0@7 gtherein
33. The 31, wherein
the gopigoler } n§ eé%%&vgﬂﬁhfmé}ﬁm Al &eRs C%Sulﬁ%% 4 I :pgs“sl,ent
subdd¥Siels ARQ processés is simlar. [0080] 34. The net hod
as in any of the enbodi nts
[009Mysi ¢ aﬁxt r aﬂgﬁ?gg?réﬁ“sp dg?’frﬁt ﬁ%’hv%%rem %hreasn spor jers are
dlstpjb%gdgﬁg&rmgs each TB. [0081] 35. The net hod of
odi nent 34, wherein sj.ze ch. T
mo%’él ecte@to @hﬁ?@?%‘ﬁ‘ﬂl%\? @W&ﬁgg”e‘?‘r@%’iesng? FHgangrs are
locall388 2hibdfrriekBe method of embodi nent 34, where a TB
size for each TB is sel ected such tha

[009%Ippor t 8- actHs SPPAEAS ARIP SY @2 4R E™ §’&§P?ﬁ%)%9 45, wherein

the E:QQ&%iTl%? {aeriih ARRRTAlaimblOphy disilsfsbiiicag baséd bpliedd@ndent

simul taneously.-with rmultiple H ARQ processes
chappelizafiperedes. communi cati on system [0084] 38. The

00$; par at yg_of 1eghQghPBRls a34n thé iefbodiBbitsBI-4§, wherein
HARQ processes. [0085] 39. The appar

.
the@rvad@blmphyseal resnHEeSs AFRydgnEidied R51se P%égﬁfﬁ%g’t}rté‘aefl"&s

[OOQQ]ent i f y48ava'1{h@bi}:tﬁ>a|9§6ﬁ%' #55h efr@s&l-‘the%ﬁﬂﬁﬂ(ﬂmbhm 47, wherein
processes associafed with the availabl e physica

I
themgsoniation of tmfp}.msmaéa%qou@?@ qqdd]lix@ ,H-|A%g processes 1s dynamically

determined.

[0095] 49. The apparatus as in any of the embodiments 39-47, wherein
the association of the physical resources and the H-ARQ processes is semi-
statically configured.

[0096] 50. The apparatus as in any of the embodiments 39-49, wherein
the controller is configured to select at least one higher layer data flow to be
transmitted in a next TTI and map only the selected higher layer data flow to the
H-ARQ processes. )

[0097] 51. The apparatus of embodiment 50, wherein a packet on the
higher layer data flow is assigned a life span time, whereby the controller selects
a packet for transmission based on the life span time.

[0098] 52. The apparatus as in any of the embodiments 39-51, wherein
when QoS requirements of the higher layer data flows are similar, the controller

determines the physical transmission and H-ARQ configurations to normalize
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data flow to at |east two H ARQ processes based on

channel quality of each of the avail abl e physi cal
woesowress and QoS requi rements of the higher Payais2006/049214

dat af | ows, and determ ne physical transm ssion

parameters and H ARQ configurations to support QS

requi renents of the higher |ayer data fl ows mapped to

each H ARQ process. [0086] 40. The apparatus of

enbodi nent 39, conprising a plurality of nmultiplexing

and | ink ada tiLon ocessors, each nmultiplexing and
QoS ﬁqusa*glzfp?‘ﬁlf%ie %ﬁé@&gﬁcfceﬁséﬁshg associ at edpvvi th gn
[OOSPi ARQ ﬁs&ﬁeS'ﬁharxi:ﬂaehm aebhafbgdireent 58, gdrezeiat they cqgroller
romthe highe er t | ow t.Q -
apoHEr RS SHLoR AT FRRR S e g e channel quality
and [ a8 W trdENMPE el £ HARQSpicssssowitharalowtes rchannel

and H ARQ configurations of each H ARQ process. [0087]
quali§y- The apparatus of embodi nent 40, wherein each

[oofod&t i pl g1i NgTABGPaktasapeatHodimphd &5 svisatar thaeentroller
TFC for the higher |ayer gat, flo W.LOOSS 42.

assiEne PSAELE THESRHRIRPLREY L BAELIF RETK Brofgss pased on the

Qog\ﬁ&%_ﬁi‘é}P&H@oﬁﬂﬁtHithﬁIay‘gﬁ datd ft%j@@eﬂh;@ the d ATt @rocess.

I cal resources based an independent spatj t .
mOgQ%eams 5§enefré‘9@d’PBij’atM§IatSi1BIaé1yd}ftQEﬁ ] Ofib‘?‘eﬁ%'gi Wherein
whérg@z%gﬂ reéﬁire%té PP Midhighedajdr dity dk rdteimilapdiberohtroller

39-42, wherein the controller i dentifi,e%ﬁjh ayai | abl e ..
maphths kigher taysn debatann B BR progessatiane ‘6@5‘4‘!"18?% quality
that SRRk GAtchbi®o3RL Yo HgudfendHRastithB Highe:, layBedeatad t he

subcarriers are distributed subcarriers._, ooglg %? .
[001B appdbat uLhsrarnrEBEHSASHD 2P, 0 caiypdifpgnte 39-5; wherein
whel fé&%ﬁﬁaxﬁérﬁ:slo@@ﬁé hIAfr I8PERd dtiaehi%e ndtA@dlar Mhe cberoller

apparatus as in any of the enbodiments 39-45 V\,hc?r ei.n
assigns amweiDLBTetr ARsTRIsEioBd im0 AP ABRPTAFFSPagpd on the QoS
req{.\g%g%]ﬁﬁe@' tR838Eh GNalBAgRENGGRbe 8 RABRE H-ARQ procesdles.

47. The apparatus as in an{\ of the enbogi nt )

[00303U6, \ii¥er eiFhe apparatus as in any of the embodiments 9—%%, Wierem
the controller assigns the same physical resources for retransmission of a TB
when transmission of the TB fails.
[00104] 58. The apparatus of embodiment 57, wherein the controller
changes physical transmission and H-ARQ configurations for retransmission of
the TB. '
[00105] 59. The apparatus as in any of the embodiments 57-58, wherein
the controller fragments the TB for retransmission.
[00106] 60. The apparatus as in any of the embodiments 39-56, wherein
the controller changes physical resources for retransmission of a TB when
transmission of the TB fails.
[00107] 61. The apparatus as in any of the embodiments 37-60, wherein
the wireless communication system is an HSPA+ system.
[00108} 62. The apparatus as in any of the embodiments 37-60, wherein

the wireless communication system is an LTE of a 3G wireless communication
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the avail abl e physical resources are identified based
on different time slots. [0094] 48. The apparatus as
wono@my9s8 the embodi ments 39-47, wherein the PCT/US2006/049214
associ ation of the physical resources and the H ARQ
processes is dynam cally determ ned. [0095] 49. The
apparatus as in any of the embodi ments 39-47, wherein
the association of the physical resources and the
H ARQ processes is sexnistatically configured. [0096]

Syst50 The apparatus as in any of the enbodi nents 39-49,
&Perein the controller is configured to sel ect_ at

[0o1bglast @3¢ hl'llliiﬁ'ipﬂaa'yhrs ateincartyl efthesriRodimentis?-PédvhAren
e bl e B 01 ARcT Vel tadinen

51." The appar at us
att}féfstﬁfdlﬁdiomﬁbnﬁmnmwdam a packet on the higher |ayer

[00 1&9}“ r o: q%\évr | an%IiP g‘bsa%i’lé{ aerf 2 téﬂﬁodiﬂﬁ%‘iﬁgg 6t3h§7herem

ransm ssi on based on
the ﬁﬁﬁl&alfteaﬁﬁaﬁstdmra@meﬂg 1n5mdeTm Mepdomeash BB. i n any

of the enbod ts 3
[001Adhui re@%n? srhg‘?egﬂs’l%r P@ﬂ%?n\gpayer cf% }lg}ginanMCS for each

OWs are
TB 8isidchdd td digresontiat Q68 repiieemintsof the PBy:si cal

transm ssi on_and H-A f
[00138} 0ss $fhe alla® PRBRRAL ﬂ%nb%r atslsgegé "{718%{%8[} QEEM éS@;Seach
TB aPRak&lcdssih eRhP gheeyS Sdppmfted eicrosshthe ShAARE |p@pcesses is

applies a higher order MCS to an H ARQ process with a
simfaggher channel quality and applies a | ower order MCS

(e]0) ]{10 6 an "b‘?ARfQ ?F%@ @Pparatuk Bs an hoyef thé anmbeﬂ1:qeud1$|39y66 wherein
the phjéSlg p.)@wpgsfoo{gggrglrgég gls‘%f%; “[f{%)ﬁ gﬁg& %%ockvgl%’ 173&' gach TB.

nsm ssi on
{ooi%e 1eachght ARPHRIQHE S5 UL dEEshbedirh &iet @&heaeqm a Theite ﬁ)t each

hi gher | ayer data nmapped t o, th
TB E-Eomw?d g dlff?f‘@n%ﬁ%l ReBFeaYTeMEnLH )9? bre the: 2 :rg ggis fre nts

[00??5151 WOERS Apiiabu Sl lineal B8] whefe 4 T8 dizqioepach TB is
data are not simlar, the coptraller maps.the .

seldnbaghonch Shas iha 4156 sePETLel Apiont Hir B NG Bl RrRdS ArEher
[OOﬂannel Agﬂﬂidgt]i/the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or element can be used alone without the other features and elements of the
preferred embodiments or in various combinations with or without other features
and elements of the present invention. The methods or flow charts prov1ded in
the present invention may be implemented in a computer program, software, or
firmware tangibly embodied in a computer-readable storage medium for
execution by a general purpose computer or a processor. Examples of computer-
readable storage mediums include"a read only memory (ROM), a random access
memory (RAM), a register, cache memory, semiconductor memory devices,
magnetic media such as internal hard disks and removable disks, magneto-
optical media, and optical media such as CD-ROM disks, and digital versatile
disks (DVDs).
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that closely matches to the QoS requirenent of the

hi gher | ayer data. [00102] 56. The apparatus as in any
wofhod7hesssbodi nents 39-51, wherein when QS  PCT/US2006/049214

requi renents of the higher |ayer data are not simlar,

the controller assigns a maxi mumretransm ssion |imt

to an H ARQ process based on the QoS requirenent of

t he hi gher |ayer data mapped to the H ARQ process.

[00103] 57. The apparatus as in any of the enbodi nents

39-56, wherein th troll | »
R R i

procE£@B§¥§§e%ﬁél®1ﬁbo§@ﬁro‘EBs§o&j 4 sonyedBibd4] pE@esSirea digital signal
apparatus o

f_enmbodi pent. 57, wherein the cont.r :
procaruem DS Ly BREAPCY PLRSHBEMSHER Re RREOCES plcEbpyBfessors in
assobRionS tRRSDEPTo8s) a0donitFtleFPa nfiGfit6hfroHer, Apmdication Specific
apparatus as in

.of the enbodi 57-5 i
T A S A SRR 5 et s
any %)%Q%rgglke &9 intEBLatRARMF RIHICASaridloBa ptaik thaehierbodi nent s

, Wherein the controller. changes physi cal .
[003183 our cA PreesssenrasserAbop (Wfﬂbfso%wg‘ée gﬁo qyseddpimpienent

Al sSeivie® BhO7de if b witbRsappakaiitisecaive imin(WTRU),
arag{‘)f%%g"%%odi rreﬁlt s 37-60, wherein.the wr

> el ess
usexeminmcsh (VB oymianl PeshHHAHEBAIALY SFERT ST ergBNO) o7
any RSt ARRAGREHS Bife VOTRLY nedy beeussabat comjuinetidik-with modules,
erein the wrel ess conmmuni Cat%ﬁ%ﬂ s%st emis ar%TE é):];lera
imperghiedr ia) eardvianemnd/en epiEWayet 3908 f351°T832 iR ©
aratgk L anypeikdheocsapadivimat®nddedite, Whepeiler, a
mocﬁﬁg’ gvglktfeg%?g}lg’h%si tal _rllgsgur ces_and agsoei tegkl—l-ARS%l
micpuees @s telewistut dranseeiyer: atmrdy e ‘Fa‘%&ﬁmﬁ pppard, a
r 01 RS0 RBSBLRIN) 28diotuiity adiqiilerystal
Blug%glgl@n%ﬁ?éﬂ%%g%%ggei% the p% si cal tr@ . SSi oln i+
display §h€DR displaic initean arsamic light-egpHingdiodsd E}%B)Ggsp FHE
SRR | 'a YIUR5 & dodale, @adternet
a d‘?@’%ﬁ%‘?@%&éﬁ’?@&%ﬁ&%ﬁﬁ at e S e?g@’ ir egeptes of
brotviser, BBsl/or any wireless local area network (WL ) module.
E'S

£ S ]
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[00112] 66. The apparatus of enbodi ment 64, wherein an

MCS for each TB is selected such that the QS
weoeuppm7essl acr oss the H ARQ processes i s sim | Par/us2006/049214

[00113] 67. The apparatus as in any of the enbodi nents

39-66, wherein the physical transm ssion paraneters

i nclude a transport bl ock size for each TB. [00114]

68. The apparatus of enbodi nent 67, wherein a TB size

for each TBis selected to differentiate QS

requi renents of the TBs. [B@YM$ 69. The apparatus of
enbodi. ment. 67, where a TB size for each TB is sel ected
What iz flaiRst ¥'he QoS supported across the H ARQ processes

i 51.5i N A ahethodOfb Gramérmittinghritiplee tramspertaplgcks ERBR i 2
of .the present i don, ar ' '
trangtao BERCTOTeNERED R S TiorE RbAS G b repeat requost

eacC
(H-ARQ) pFRestes &h aREnslesatohmunsedicd systemi theouethadeomprasing:

features and el ts.of the prefe i X
| irRTR A BE A AT i AR RpEL ARG frotsses
anghiakemehanatl ity weanirendnifieach ofithe anetiladde pbysical

flow charts provided in the present invention may be
resougfSenent ed in a conputer program software, or

fi piNenSe t-ANehSl ¥neriigtieedaier datoiflowt ¢o -ateldabltwo H-ARQ
storage nedi um for execution-by a general purpose
ProcesPRfat er or a processor. Exanpl es of conputerreadabl e

St QeaamidRY piisidal ¢hdifignidsioaddrankieraand HARDMnfigurations

random access nenor RAM)., .a redgi ster,.c r -~
to syeRPIRAD EeaRrTRRBT it HELr irate G AR R e -
ARQPrEER8! hard di sks and renovabl e di sks,

magnet ooptical medja, .and_opfic medi a ,such ROV,

di grneraiing appFRoLt biaske gﬂ?ﬁ&ﬂ‘?’?‘k‘& “(%Rnﬁﬁst%l B‘é’i%%’]gpa ow
in SdbdAbhSe PHREEIBAT HhiyBlhlideranbihiveiyn Obasxnetpire, and H-ARQ

eneral purpose_processor, a sg‘gtm I.%u pose
congggn@s@@rqf each ShndHe PEASASSpFSREYLEY: Ui gi tal si gnal

pr %&%s%ﬂ{ttﬁ@@ﬁ)e THES Hlalwhal FIIARQfprotasapsianassneaislone

or nore mcroprocessors .in association with a DSP
core, a controller, a mcrocontroller, Application
Spegi fi g tagtdbedf Clastl 115 whSdels) thed i gydical transmission

Programmabl e Gate Arrays, (FPGAs), circuits, _any other. ..
paraypers and Fe4RQ eapfiguratiops ipeipde arfgppsrort §‘Er5‘¥aet combination

(T 08ch TB.

3. The method of claim 1 wherein the communication nodes include
multiple antennas for multiple-input multiple-output (MIMO) and the available

physical resources are identified based on independent spatial data streams.

4. The method of claim 1 wherein the available physical resources are

identified based on independent frequency subcarriers.

5. The method of claim 4 wherein the subcarriers are distributed

subcarriers.
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[001 18] Aprocessor in association with software may
be used to inplenent a radio frequency transceiver for
waQaeo7ionEs Wi r el ess transmt receive unit ( WIRUPCTAS2006/049214
equi pnrent (UE), term nal, base station, radi o network
controller (RNC), or any host conputer. The WIRU nay
be used in conjunction with nodules, inplenented in
hardware and/or software, such as a canmera, a video
canmera nodul e, a vi deophone, a speakerphone, a
vi bration device, a speaker, a mcrophone, a
.tel evision transcekver. Q?ﬁ% I 4 @are localized
keyboar ,eénﬁ%ﬁgt g%tc%{ur]f 611m) u el,II éﬁgrﬂgﬁgﬁ%’%é& at ed
subdarMprg.adi o unit, a liquid crystal display (LCD)
di splay unit, an organic light-emtting di ode (OLED)
display unit, a digital nusic player, a nedia player,
a yi deoTHamethbdyprlaimdwlsresmthervailable bhysigdresources are

.. and/or any wreless | ocal .ea . k (WLAN)

identifad ha anv’é“l\?ﬁg?é‘?rg cgﬂaélfl ?}e{}ggtlléfgéi@ersA net hod f or
transmtting nmultiple transport blocks (TBs) in a
transm gsion fi i.nteryv ITl) Wi t. ' Jed
audo mati‘ e%@aﬁf@aﬂﬁ&%ﬁﬁh@e %‘Fa&g%bggééyggﬁaﬂagm ces are

;deMifi&l BSSodCOARireat tiate Syt em the net hod conpri sing:
i dentifying avail abl e physical resources and

associ ated H ARQ processes; obtaining channel quality
measur enplrt math&heh chfind Newhuadihatiecagiogsitivml of the physical
resources; nmappi at | east, one .hi.gher, | data fl ow
resquicay ap@ 4he ﬂ'%@l%m‘?ﬁsdﬁ ggglggmcagga{ g?tﬁr%{ﬁ%d'p hysi cal
transm ssion paraneters and H ARQ configurations to
support S requjr nts .of .the hj.gher | ayer f - wal
mapPed {(heemathionh IES?‘B% ésg’,heﬁ‘élﬁe*; Pﬁsgocfér(téor% ggtrttﬁe ptfjica
resiR6& anf TRE S ko ss@ppedntiisghticallpyerfigiatd. f | ow in

accordance with the physical transm ssion paraneters
and H ARQ confi gurati ons of each H ARQ process,

respect gl Mretiddiof d1aRS Wi fuktHig cohfpridisgvi a the H ARQ
rocesses sinultanequsly. . .
P selecting higher layer data Hows to be transmitted in a next TTI, whereby

only the selected higher layer data flows are mapped to the H-ARQ processes.

12. The method of claim 11 wherein a packet on each higher layer data
flow is assigned a life span tirﬁe, whereby the selection of a packet for

transmission is made based on the life span time.

13. The method of claim 1 wherein when QoS requirements of the
higher layer data flows are similar, the physical transmission and H-ARQ
configurations are determined such that QoS across the available H-ARQ

processes is similar.

14. The method of claim 13 wherein a higher order modulation and

coding scheme (MCS) is applied to an H-ARQ process with a higher channel
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2. The nmethod of claim1l wherein the physica
transm ssion paraneters and H ARQ confi gurations

wonaed7wdensa transport format conbi nation (TPC) PoT/UsS20b/049214
TB. 3. The nmethod of claim.1 wherein the

conmuni cati on nodes include nmultiple antennas for

mul tiple-input multiple-output (MM and the

avai | abl e physical resources are identified based on

i ndependent spatial data streanms. 4. The net hod of
qualﬁ:ivaah{d aviberegiordeh MEY as lapblied phyaai HaARQ prefes yvith @ lower

ntif.jed based on i ndependent frequency subcarriers.

ChaQ§e Mt hod of claim 4 wherein the subcarriers are

di stri buted subcarriers. 6. The met hod of claim4

wher ei he subcar r. rs ap 4 Z S [ adim

ThE- et H&ng wher e| n 1(:?]I(%%Jﬂ§'!11vglﬂf3 g;&etﬁ%ﬁyg ggl o
retrzixﬁb‘iﬂlléﬁﬁ)ﬁg & eadsiardd ftb edad]lﬁiém ipmoessenbiased on the QoS

channel i odes, ,8., The net rein
reavRrREReAA I o el i 10 (b FE ARG plopge B 0
on different time slots. 9. The nethod of claiml

e ok SORRCRE P AR B AR e

hlgh-QF Qa P&t Bkh flbwelakmot sihélne) dﬂadhh@f ﬁﬁshuglh&r lagerodatafiows is

sical re ces and the c
A
matbhéd 4564 Wq&tdiﬂénwthémmﬂiaghedaﬂeaﬂw data flows

t obe transmtted in a next TTl whereby only the
sel ected higher layer data flows are nmapped to the

H ARQ praeesensed &2 cla-{ﬂlelrﬁﬁhéh&dn ofhat &a8 tdghiesmentsaof the
packet on each higher qger dat.a flom1|$ %SHQ ? Sunwls
hlgharfley%rpf&ﬁatﬂq}‘és aWéHV hé BaPETPIRY e pAt fim
assi Q@%H‘ﬁ%{%R@ FRES hasdbnothet Q6S Irecﬁmrenant bf aﬂug]i@‘ layer
e met hod of c?a|n11 wher ei n when QoS requirenents of

data Hevwhmgpeed tafbe FhARR PTRES-are sinilar, the physical
transm ssion and H ARQ

18. The method of claim 1 wherein physical resources mapped to the H-
ARQ process are unchanged for retransmission of a TB when transmission of the
TB fails.

19. The method of claim 18 wherein physical transmission and H-ARQ

configurations are changed for retransmission of the TB.

20. The method of claim 18 wherein the TB is fragmented for

retransmission.

21. The method of claim 1 wherein physical resources mapped to the TB

are changed for retransmission of the TB when transmission of the TB fails.
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configurations are determ ned such that QoS across the
avai | abl e H ARQ processes is simlar. 14. The net hod
wofhowlasoss 13 wherei n a hi gher order nodul ati onPamaS2006/049214
codi ng scheme (MCS) is applied to an H ARQ process
with a higher channelquality and a | ower order MCS is
applied to an H ARQ process with a | ower channel
quality. 15. The method of claim 13 wherein the nunber
of maxi mumretransm ssions is assigned to each H. ARQ
prax: es Thrame thahof diainQb & heaeini theTeixeless comanyHeatiqngistem
., data flow.,ma d.t r 16. The net hod
18 a’b?vogYea4 ﬁ}gf ?/éz%r%eqaﬁ%\?\kgﬁce%)g regaﬁggi%ﬁs of the higher
| ayer data flows are not simlar, each of the higher
| r ta fl i ) Igﬁﬁ% ion stem
a?%zgci a %ln%tgﬁ 8%%%?%5 {l}lt?){%t gt C g‘ém y ng?té%essy .
is a ToAg@eiD SvoRiin @REtof afthindeehkrtéon (3Fevirglesa cqpppnication
17. The method of claim 1l wherein when QoS

syste®qui rement s of the higher |ayer data flows are not
simlar, a maxi mum nunber of retransm ssions is

assignegd. to . pr.ocess. base d
r et r e’ﬂgﬁ P%B"@ﬁiﬁgﬁgrlf’i’ %/rée}lpgﬁet %va?%%)&v ﬁ%%ggdc} o The

assddiARD BLAREE proddised harendéteontindd cltathe Sher ef gommon TTI
physi cal resources mapped tot he HARQ process are

bouﬂ‘ﬁ%‘ﬁ’anged for retransm ssion of a TB when transm ssion
of the TB fails. 19. The nethod of claim 18 wherein

physi cal transm ssi on .and ARQ conf.i qur at i :
chﬁﬁgedTPSr n?%g:" n§?n' datmy, o?ﬁfgﬁ% ngZé)?lyf%gfn%t%ﬁg?ssmn .
parffacdr@iiAt i@ e WheiogultidieaddBeoding salgern (LS )for each TB.
retransm ssion. 21. The nethod of claimlwherein
physi cal resources mappéed tothe TB are changed for

I elgans NikeShethddf oftdhEim 86 Wirheinr anMaS sororach TB heselseted to

_fails. 22 The nethod of gl q,g; Iwherein the wireless
diffevemiiate QaS mavdyapentsi & tBe 188 ved hi gh speed packet

access (HSPA+) system 23. The nethod of claim
1”,]2?{ © r’]l‘htehrene\t/;\flgde log (S:ﬂir(x:no 5 Wrﬂe(l:‘gitnl e(i)rlg ﬁéétfg{p each TB is selected

such that the QoS supported across the H-ARQ processes is similar.

28. The method of claim 1 wherein the physical transmission

parameters include a transport block size for each TB.

—

29. The method of claim 28 wherein a TB size for each TB is selected to
differentiate QoS requirements of the TBs.

30. The method of claim 28 where a TB size for each TB is selected such
that the QoS supported across the H-ARQ processes is similar.

31. An apparatus for transmitting multiple transport blocks (TBs)in a

transmission time interval (T'TI) simultaneously with multiple hybrid automatic
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is along termevolution (LTE) of a third generation
(3G wireless conmunication system 24. The nethod of
wobhei7rrdosker ei n t he avai |l abl e physi cal resour ceeTaS2006/049214

associ ated H ARQ processes are determ ned at the start

of common TTI boundary. 25. The nethod of claim1l

wher ei n- the physical transm ssion paraneters include

a nodul ati on and codi ng scheme (MCS) for each TB. 26.

The met hod of claim25 wherein an MCS for each TB is
repes€h8gidt (EDANGY prawssat i QoSinelusai commmnnicason Festems the

27, The net.hod of claim25 wherein an MCS for each TB
apparatufARPRH Euch t hat the QS supported across the

H LR AL6F 66 HeARBp®icesdesy . 28. The nethod of claim1
wherein the sical .transm ssi | -
| raseporlenspBektErLte pERRETT e BE AR el Attt ARQ
procEbsdk Ms28cinbsy Giith 8hd Bvailable phydenhreEBuress slair pbdeasy one
. differentiate QoS .requir of ithe TBy. 3 ;
highep LA 4968 DO SACAE T AR e B ont bR quality
of e38h 6t ¢He Savildthat pﬁfﬁ%@&pﬁ)ﬁmr tead quihtas dfheermicaR(§0S)
processes jis sim]ar. : a tus. for . o
roclramenteal FROBIRAE 5165 a1 ARG ing hayice tranamission
pardh8ftsfhad FRARQ fohfigtrativas tdstbpprisQefitdoansooehiy ofithethigher
mul tiple hybrid auto&ﬁ%ﬁgat re ugst (H ARQ
layegdsée flows pAPREd e 82y H- WiPEafPon system the
apga&,t%ml i|t§08Prin]§{!lﬁﬁIexgagt3| ;m_icgl l'iﬁl_;t]c aflaptabie@ l blmnocws_ess; each
a controller configured to identi avai e_phy )
mulisioune Rk PIGRR P B ROLE SR LBE AT R fﬂ:lRQ
i ; drw%aﬁeeg&, TEpfrain tleekighendayérglea flow
Pro%gégbagaﬁgp?{%%v%?% at _ea%g ta\l/\n H-ARg $r ocesseaatg& ‘Ehthe
mappedciodhe arulgiplesing agd lndeadantabing PLFAFTABP 8PV 02\?1
phyk ﬁcﬁ? lﬂfé‘f%ﬁfﬁ nOpidlaint stef aB@MIARQ(dQafiuisons efreatls IBARQ
the hi gher layer data flows, and determ ne physi cal

protesansm ssi on paraneters and H ARQ confi gurations
tosupport QoS requirenments of the higher

32. The apparatus of cla:im 31 wherein each multiplexing and link
adaptation process determines a transport format combination (TFC) for the

higher layer data flow mapped.
33. The apparatus of claim 31 wherein the controller identifies the
available physical resources based on independent spatial data streams

generated by multiple antennas for multiple-input multiple-output (MIMO).

34. The apparatus of claim 31 wherein the controller identifies the

available physical resources based on independent subcarriers.

35. The apparatus of claim 34 wherein the subcarriers are distributed

subcarriers.
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| ayer data flows mapped to each H ARQ process; and a
plurality of nmultiplexing and |ink adaptation
woror@asssss, each mul tipl exi ng and |i nk adapt aPCoMS2006/049214

processor being associated with an H ARQ process and

being configured to generate a TB fromthe higher

| ayer data fl ow mapped tothe nultiplexing and |ink

adapt ati on processor in accordancew th the physi cal

transm ssion paranmeters and H ARQ configurations qf .

e@th HTHRQppoméss of SimTRE vehersimthe sppearigrs,asg localized

wherein each nmultiplexing and |ink adaptation process
subcEietShi nes a transport format conbination (TFC) for

the hi gher |ayer data fl ow mapped. 33. The apparatus

of _¢claim 31 wherein.the. tral ivde it fed tifies the

avail ab’ﬂ]ée Bﬁ%‘fact ar r1)|rf e"lsi%l?? g)‘eis ggée;% %]% %Igg%g%dgr??
avaikiié ipblysidal sesstirea msed narindeperidentnghanpelizatinre¢nigs-

for nmultiple-input nultiple-output (MMJ. 34. The

apparatus of claim 31 wherein the controller

i demt | fesapperatuast dhive 3phwtsrel thegyailablephygienl respurces

i hdependent ,sub riers. .. The apparatus of claim34 -
are igjeofitie ﬁsdgﬁﬁﬁgﬁ?ngr%mg%’g“ai stri but ed

subcarriers. 36. The apparatus of claim 34 wherein the

supcarrjers are |ocaljzed,subhcarrigrs - 1106 f the physical

apBar at H6° 3pPeratiR ot siifhaf STRTE Ry HeSnpddp b the physica
resoud€d dfd 85 HhARQVpidcases ipAysamidallyeddermiedrased on

i ndependent channelization codes. 38. The apparatus of

cl ai m 3lwherein the avail abl e physical resources are

i dgot i f rad a?@éﬂd;u@rbf(élafiﬁema mthdreimetlsd atseciagion oftbe physical

apparatus o im31l wherejn.t association of the
resqyGes %%‘Fﬂ?%gomgmé’ﬁﬁselsﬁﬁ SL{]E Y pcroocgggeg&s: is

dynam cally determ ned. 40. The apparatus of claim 31

wherei n _the associatj on, of .th hysical_re C

Eheln ARbe rpeEs it dhut A hr T hi Ao Pl 1 Phiied o
selc@P Rkt Sn OhighbRldHesd Ha¥df16@itd beheasmnitted inerndxs TTI and map

confiqured to
only the sé;iected higher layer data flow to the H-ARQ processes.

42. The apparatus of claim 41 wherein a packet on the higher layer data
flow is assigned a life span time, whereby the controller selects a packet for

transmission based on the life span time.

43. The apparatus of claim 31 wherein when QoS requirements of the
higher layer data flows are similar, the controller determines the physical
tranémission and H-ARQ configurations to normalize QoS across the available H-

ARQ processes.

44. The apparatus of claim 43 wherein the controller applies a higher
order modulation and coding scheme (MCS) to an H-ARQ process with a higher
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sel ect at | east one higher layer data flow tobe
transmtted in a next TTlI and map only the sel ected
waigitarodsayer data flow to the H ARQ processesPC#2S200h049214
apparatus of claim4lwherein a packet on the higher
| ayer data flowis assigned a life span tine, whereby
the controller selects a packet for transm ssion based
on the life span tinme. 43. The apparatus of claim 31
wherei n when QoS requirenents of the higher |ayer dafa
chanbkbiaktyeaisd aphlins,a bier oot 0S0 aiick KR peecephgith a lower

hysi ¢ transm ssi on and H ARQ confi gurations
chasigh gpaRHY

'ze QoS across the avail abl e HARQ processes.
44. The apparatus of claim43 wherein the controller

appl i es,@ higher, order yoodujat| d ' fEeP ki
(M) ts]&h%napﬂla/&ﬁdg‘sprggc"é%%g vﬁh‘!"ggﬁe?fg} p e otk qual ilgtng >
maxdddnapetisesndsdiondimilr dereakESH-ARQ Brogepr orsedsop e QoS

requimet CHARIG AU LY oD mall8adBRAL 3 UR@brsdeat.m 43

S a maxi mum
retransmssion limt to each H ARQ process based on
the QoS requirenent .of .t i ds Lth
o 3 SRS e g st i S R Lo
highthesfiriami eite QoSsine i, tlesvemttsolbdr thaps Hiegrighet kayey dafaflows

are not simlar, the.contro]ler .maps. '
to aB AN SREPB a5rlR AR Bt b Enes g eTRk Rl YT s o
QoSChARMRImSMAithy Higtadr layes@hta. mat ches to a Q0S

requi renent of the higher [ayer data. 47. The

apparatus of claim 31 wherein when QoS requi renents of

tha7hi ghee alp@))aeahﬁatfalaaﬁewm@éh'z} waen Qdferagwitacadteof the
_assigns a naximumretransm sgl on t .t :
highgrodager atad 255 Phk %ferreqﬁ%er Salilsy fg‘ﬁs‘ggﬂy aximum

gher
retra@¥%flisdah Hnt@ R ﬁ_ﬁ HARQerbtARRaped orshe QbS. refairement of the

_appar at us of cIa|n13é gfg&@in the controller assigns
high¢wlaysreaphpanpst tp de - PEP°%P%t r ansni ssion of a TB
when transm ssion of the TB fails. 49. The apparatus

of claim48 wherein the controller changes, physica
t r s i Sheppresatus oy EyHt iwd:tﬁrg]tq thego grro?leg a¥ihs the same

phyrs%aﬁ ABsyUres RF r&fraﬁélﬁis-gﬁn of a TB when transmission of the TB fails.

49. The apparatus of claim 48 wherein the controller changes physical

transmission and H-ARQ configurations for retransmission of the TB.

50. The apparatus of claim 48 wherein the controller fragments the TB

for retransmission.

51. The apparatus of claim 31 wherein the controller changes physical

resources for retransmission of a TB when transmission of the TB fails.

52. The apparatus of claim 31 wherein the wireless communication

system is an evolved high speed packet access (HSPA+) system.
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50. The apparatus of claim48 wherein the controller
fragnments the TB for retransm ssion. 51. The apparatus
wohoalasess 31wherei n the control |l er changes phyBCTAlS2006/049214
resources for retransm ssion of a TB when transm ssion
of the TB fails. 52. The apparatus of claim 31 wherein
the wirel ess communi cati on systemis an evol ved hi gh
speed packet access (HSPA+) system 53. The appar at us
of claim31 wherein the wirel ess conmunication system
is along termevolution (LTE) of a third generation
( Wi el ess commupi | - Raha@hidation
of“tl ai’]lr:ﬁ% TRREP& o? ﬁgaq%/ g:il géﬁ%@htyl/lg ﬁ‘gglab??e? gur Ces.
systéfdisas shaiateeth kvdlRgopr ¢BEX of athirdegenerntien @C)t wireless

statttof common TTI boundary. 55. The apparatus of
compupicaton S5  t he physical transni ssion parameters

i nclude a nodul ati on and codi nhg schenme (MCS) for each

TB. 56._The a t .of ' '
oo TEIe cuabRR S Gy pE pl L aRaBI A lources
and Yssbi18teBBE-ARQ pideesspparalatermined at thé Stamhef giopragn TTI

MCS for each TB is selected 'such that the QoS
bo orted across the H ARQ processes is simlar. 58.
The apparatus of claim 31 wherein the physica

transm ssi on paraneters .ingl.ude a_transparf. | 7.L5
f oPSeachhyERPRIGatES, Qf ZSEBF}'HP g(lu ?%?eﬁ glirl?npg'értsw%!e &gﬁ%ﬁgwn
pardiBefirdénéiafe 8366dd1Btion Al aeting stiserde (NMEID ot edch TBS
‘requirenents of the TBs. 60. The apparatus of claimb58

where a TB size for each TB is selected such that the
Q0 §S UP AL parsie et clali 55 ARer¢@neeeNSfor eash MB igselected

to differentiate QoS requirements of the TBs.

57. 'The apparatus of claim 55 wherein an MCS for each TB is selected
such that the QoS supported across the H-ARQ processes is similar.

58. The apparatus of claim 31 wherein the physical transmission

parameters include a transport block size for each TB.

59. The apparatus of claim 58 wherein a TB size for each TB is selected
to differentiate QoS requirements gf the TBs.

60. The apparatus of claim 58 where a TB size for each TB is selected
such that the QoS supported across the H-ARQ processes is similar.
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