[ 0001] METHOD AND APPARATUS FOR DYNAM CALLY ALLOCATI NG

H ARQ PROCESSES [ 0002] FI ELD OF | NVENTI ON [ 0003] The
w@emsari22d nvention is related to a hybri d- aut omeR/U82005/019237

repeat request (H ARQ operation in a wreless

comuni cation systemincluding at | east one wirel ess
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the present invention is a nethod and system for
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[@aﬁQ'}’éorti ng enhanced UEIEWQ ) ssions. [0004]
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successful or unsuccessful EU data transm ssion
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[Werent nunber of trangﬁmﬁgjbﬁgy be required to
[6@0T]eve aAn BXTEsAhtibn fdduoss EBIkAULS) tteRBS tnftdves throughput,

transmi_ssi on, WRU is required to operate several )
and prey e ers efiicienkhise of phyeictly adioFrInrers- i \d gperation,
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connection, multi ﬁ! e logical channels exist. These
Naslgi B sricleding tle¢ faclitation of 4 feedbackiprocrsg ipureporttiatgsucsessful or
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egg}g% Cgu%%%rtgogut?ll)le (ir'\x/btg;lcelesoo ilgl-a}klRQ processes simultaneously.
Since a feedback cycle for each EU data transmission is relatively long when
compared to UL transmission time, and a different number of transmissions may
be required to achieve a successful transmission for each EU transmission, a
WTRU is required to operate several H-ARQ processes simultaneously to provide
increased data rates and reduced latency.

[0007] For any WTRU connection, multiple logical channels exist. These
logical channels have different throughput, latency, error rates, and quality of
service (QoS) requirements. To satisfy these requirements, the RNC sets a
priority for each logical channel known as a medium access control (MAC) logical
channel priority (MLP). The MLP is mapped to a dedicated channel MAC (MAC-
d) flow which is connected to the EU MAC (MAC-e), which manages the EU H-
ARQ processes.

[0008] A similar design exists for high speed downlink packet access
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channel priority (MP). The MLP is mapped to a
dedi cated channel MAC (MACd) flow which is connected

wo o00shes2ed) MAC (MAC-e), which nanages the EU HARQUS2005/019237
processes. [0008] A simlar design exists for high
speed downl i nk packet access(HSDPA) in a downlink (DL)
cHaDIA). in \Wisnwilligh@L)mhiaonelt yWhen higher |pexqmty ddtd i8 rbguired to
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' t.ant ~ad !
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tsﬁ@&z%&u?sdéig tRYRYE on, WABWERG:, RvARR bﬁréoPleﬁﬁQS pibdesses are

preenpted, the stored data of the previous
tplrmmeslswhnsstomdj dabaiof thiee preyndisnitrapsadssionsagadfthus, the

the H-A rocess t 0010] ,A.reason for
pihioR e RhRaERRE i BAR ot Rt IRt STt The

rlomtmr of A&émnab@mpmmh@quﬁo@@%rmwbn i.a, that the

the WIRU.is limted. Wile each H ARQ e(Erocess re

vaberent 461@%#9?6;5%@%@@@&6} epnfiguged drithy WTR is' mited.
ATRHE e th TRARCQY Mcéége m A fn!lélmelta%ije 1{19193%}] for receptlon

Because It 1s conmon arge anount o
mw@lssmg, thetamoumt of memblty iarkbeWTBU isilghided.pri ori ty

Iqs ntl-cessglf)’gcrat(‘)%e Sil8|n %8(:& r| o;lllitgxl tra}mrsgr‘r?%sl ogg'iontydata

tandns sinsdl anfdund of hdghiert phdiﬁitynﬂ@tlam whith pRGedsidBiWe Priority
the higher prjority data. | ower pr|or|ty dat a
AEASIRIPTIOBS 1 Hdiecesapey %‘e%é blogking;of highey prjogiy transmissions

G Srdded 6 Ma%ﬁﬁt!&xli’ @EJS’féﬁ%‘i‘Fe%ned\@ of N hightr Wrfority&lta, If lower
priority data allows greater latency, it ‘can fesult in

grivgitydats nROopeliree $be FbARGhprocesses, it may degrade overall system
performance. Moreover, since lower priority data allows greater latency, it can
result in greater H-ARQ process holding time.

[0012] H-ARQ process preemption may solve the transmission
prioritization problem, but at the expense of the loss of the combining benefit
and, correspondingly, the less efficient use of radio resources. It is expected that
the best overall performance is achieved in H-ARQ systems when a large
percentage of the first and possibly second transmissions fail because a less
robust modulation and coding scheme (MCS) requiring far less physical resources
can be applied. In this case, when H-ARQ process preemption is employed, these

initial transmissions and retransmissions will frequently have to be repeated to
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[0012] H ARQ process preenption may sol ve the
transm ssion prioritization problem but at the
wexpense20f the | oss of the conbining benefit BEWYUS2005/019237
correspondingly, the less efficient use of radio
resources. It is expected that the best overall
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resources can be applied. In this case, when H ARQ
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aftaflhklee OiptidahBy {4 RIghET BS619Ey dianBE] thily bt aHEW8d toldlfbcXYeRd H-
al | ocates H ARQ processes fromthose reserved H ARQ

APQecess xasaxvedr T dower apiaity ghangels. | \Lowernpreraty H-ARQ
oo _
bRl af BB PREI RN, hpreBitfpfichiindy bO £8itfic K iency of
datd bnnsw&dlm@ommgbedom ebpirptiew oflifespantimer), or by RNC
f d
loBrof ARG, BESesiet AliatativeS, Blosmat afobpt H-ARQ
BrTRHoB ARG, 5

prodegsdzanai lbﬁ&bﬁﬁgﬂedba)ﬁdRNQ{CQRQ Bretatsiray Bé atlod86dl from the
processes, Alternatively, onmon pool H-

A
CHMBRADSRA0L IWOE%“‘@%W#‘}}’Q%P’@@F‘WM eash ¢hasmel, mnédeggr pragrity H-
A dhdyrsabRfdnd tﬁgnthe common pool in accordance with a

priori'ty of e channel, and | ower priority HARQ may
[®@150r eerrphea;hcotdwlté]wiﬂntlmquesm&neenﬁdm lavher mﬁmtevrdata may
achi eve. maxi

S0 bl Riceodnd Kieht PyoRt RER RN E Mol plpitiated

alt iyl EiRdwithout requiring the need for H-ARQ process preemption. By
reserving H-ARQ processes for specific channels and allowing the WTRU to
dynamically allocate these H-ARQ processes, the EU data rate and transmission

latency for these channels can be better guaranteed to meet their QoS

requirements.
[0016] BRIEF DESCRIPTION OF THE DRAWINGS
[0017] A more detailed understanding of the invention may be had from the

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

[0018] Figure 1 is a block diagram of a wireless communication system in
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at any tinme without requiring the need for H ARQ
process preenption. By reserving H ARQ processes for

W@ pmsiltizes channel s and all owi ng the WIRU t o dymemiismb/g19237
al l ocate these H ARQ processes, the EU data rate and
transm ssion | atency for these channels can be better
aﬁé{ﬁﬂéﬂé&%ﬁhttﬁe?}? nt MlentigRS requirenents. [0016]
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of a process for allocating H ARQ processes of the

thy presenbinventigpeand n accordance with a first
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a second enbodi nent of the present invention; and
I’[*ng]‘n‘fﬁnglﬁ’fle 4 is a flow diagram of a process for
al l ocati ng H ARQ processes of the systemof Figure 1
in accordance with a third enbodi nent of the present
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nmobi | @ sybscr unit,. a or any, ot her. t 0
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includes but is not limted to a base station, a site

baspstatione a, sitencontralles, poperess PO%)Pr@{I’DerChPS/Eb@ede interfacing
dePic8ih AGHRBleSeM Fiforl et W T €l €SS envi ronment .

[0024] The features of the present invention may be incorporated into an

integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.

[0025] Figure 1 is a block diagram of a wireless communication system 100
operating in accordance with the present invention. The system 100 includes at
least one WTRU 102, at least one Node-B 104 and an RNC 106. The RNC 106
controls overall EU operation via an Iub/Iur 112 by configuring EU parameters
for the Node-B 104 and the WTRU 102, such as configuration of H-ARQ processes
124 in the WTRU 102, initial transmit power level, maximum allowed EU
transmit power or available physical resources. An UL EU channel 108 is
established between the WTRU 102 and the Node-B 104 for facilitating EU
transmissions. The UL EU channel 108 includes an enhanced dedicated channel

(E-DCH) for transmission of E-DCH data and may also include a separate UL EU
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[0024] The features of the present invention may be

incorporated into an integrated circuit (1C or be
w@onbizraeed in a circuit conprising a multitudecotis2005/019237

i nt erconnecting conponents. [0025] Figure 1 is a block

di agram of a wirel ess comuni cation system 100

saRRlidkicAEnhél. BRE ULARUGRnAlinE rhd}ealfs BSBRAshitvlI A @t E-DCH.
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[0027] For E-DCH transni ssions, the WIRU 102 sends a
sighadwg chanpelcbi® on request to the Node-B 104 via the

U Chafﬂ§| . h = , .
C aér?nel al | oc%‘%’?g'n" ikn Jgf%%%ﬁiﬁ)rtfg Itﬂﬁgo Fg%l%%gis\ﬁ a grﬂy 2
pobblEtd for gimatdcaiyec hEonEISDPA) thahuerbeEof PhiBRmlocesses and the

SR RS BT Se hbe MR ARR, PR TRV oy
requirement in the WTRU is not as restricted as is the case for HSDPA. Itisa
maximum data rate that limits the minimization of the H-ARQ processes and the
memory requirements. For each "stop and wait" H-ARQ process transmission,
there is a cycle of generating the transmission and waiting for and processing
feedback for that transmission. In order to have the ability for continuous
transmission, several H-ARQ processes are required to operate in sequence.

[0029] Since the memory requirement of the WTRU 102 is not as much of a
concern in EU, the number of H-ARQ processes 124 and the memory 126
reserved for each priority class may exceed the number of H-ARQ processes
required to achieve particular data rates for each priority class. The WTRU 102

can be configured for more H-ARQ processes than that can be used at one time.
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In response to the E-DCH transm ssions, the Node-B
sends an acknow edge (ACK) or non-acknow edge
w@ S aessage for H ARQ operation via the DL BI/US2005/019237
signaling channel 110. [0028] The nenory requirenent
for HARQ operation is primarily a problemfor the
Inemebndance ath dhPRAbddiment|nther HAARG ﬁdaaasrsé@ aes yeseraedl for

t he r r for ach_ H: ARQ pr S i
SRPfif LFbLs, #@3‘5&% n@’rﬁﬁ"’}/ HPIWBKh 647 P &rppmRisally
alldcdiell 1S theWTREt QG‘Z %% dny htﬁf‘e 668'3Raf Predditith of fan §lré‘ady

maxi mumdata rate that limts the mnimzation of the
apsigreyl BroBayeeesg aad ﬁh@cmpydmgdqﬁsmé Hrarombinkg heaefit can
b'ésaf\,?lraeand wait" H ARQ process transmi ssion, there is a

e of generating the transnission and waiting for
[@0RD] pr oc €Elseé HgARQeﬂiemtkoxf mlaylblaaatthter ayisahireisouweror aspnchronous

35S SR 0 S SLRCRPLL B S 5 W

?}%Mﬁﬁc the MRORAisi f0F selbaﬁ@ﬁr@m ProcskELaRINe WIRLUN €02 are
RU 102 is not as nuch a concern in EU, the nunber

ngt kppury preold ed,fsleOffzﬂleaeferq, ke HeABRypregss sheddhedd¢ndified
I

i Reth ReRion? 78 RABHGOFLARS BHTHEn e efRnism for

stlecting ¢hARQ prdcegses b slse WIFRUWDRUAré @2edearmimed and known to

e o Sl R BRdeR 0T R Poe B s e e ot the

WIRUH B3REASUA06E S Pre@eferhfiffd Vithshifissied Seediute. TESHS E-DCH
MAC-d flows or |oglical channels which can be

tepnemipian | nciudesc at é’GWb)ﬂattﬁ eingieaton oGNIRD am@lcammé thgt the

tiﬂﬁ"&mﬁ&gg E@Eftﬂ&' Q tfirdshf I‘?S&J & nl%gra'ﬂ's Oﬁ?es initial
ano e correspon 0oss of the conblnln enef

vahre bicthevNDd a'ddlcﬁtwaarh]at The ttdnARGOEe nsaal"naermgtnsbmssmn " A

SRS SIS LR AR BB o Y st
iRfeematiofNIn h BEndRERNARI IBAKQ bpéi%ltﬁﬁt {HRN dde/ B0 em&&éﬁﬁme
at the WIRU 102 are not known to the Node-B 10
vihieh Br-ORQ propess wasqu@%%@eé@TBHom%Whaiérﬁnsmmomsfﬁhould
be Q:Sﬂlbﬁl{eﬁi ﬂa‘% :i)rewllgué'"trﬁ)ig]x‘flmsmﬁg %%s&!l &B@hgﬁ %ﬁ@{ﬂaﬁgmlssmn
he mechani sm
1s sent.

[0031] Figure 2 is a flow diagram of a process 200 for allocating H-ARQ
processes 124 in the WTRU 102 in accordance with a first embodiment of the
present invention. The RNC 106 configures the WTRU 102, such as the number
of H-ARQ processes 124 and/or memory partitioning associated with each logical
channel, MAC-d flow, transport channel (TrCH) or data priority class are
configured (step 202). This is preferably performed through layer-3 radio resource
control (RRC) signaling procedures.

[0032] For each transmit time interval (TTI), at step 204, the WTRU 102
may dynamically allocate an H-ARQ process associated with the TrCH, MAC-d
flow or logical channel being serviced. The WTRU 102 determines whether
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sel ecting H ARQ processes at the WIRU 102 are
predeterm ned and known to the Node-B 104. The Node-B

wd obsmesp2d denti fy the H ARQ process used at thECTNT§005/019237
102 based on the predeterm ned transm ssion schedul e.
Each E-DCH transm ssion includes a new data indicator

phical feBéliread haxg Bdaatallobfel b3 ARENDAL-BN 04 sRip'd08). H physical
"new transm ssion” or a "retransmssion.” The initial,

rospugieesdrave et Resin alingptesh the nreeqssi2RE retuans tn ep 8pd fawait for

'ch%1 Bl ’E’?ﬂfkﬂl%%ﬁgl resbutcEb hats Bietvaifdtatsd] %@WPI@U%@ lselects
of eac transm ssion provides sinmlar

diatd o1 thethighestIprioaityg ylash totransmit iARQe cpereat IO (step@08). The

- 4 can determne which H-Al rocess ed
WD Bagier e i eiitts 6 Camsmit S STiged GARY Brocess
122 hieReeblyi BdiedBAlabBE1aYd PSrily. TNTUCE Sh) h B8 Gn @Re highest

when the transm ssion is sent. [0031] Figure 2 is a

priogity dakesrracesienge pyesdasa ipg dowerprigrityclassiegclmtinme new H-
: .lnsthe WIRU 102 in accordance with a
P?f@??é%ﬁ%g&%%{édbf the present invention. The RNC 106
[@@AH i gur elf thére ivMIeAathOLaitingdor tagndrhissionntierprofeski2@REturns
roc s 124 _.and/ or r art.itionj ssocl at ed
o DadA b fer e dRxhLT Hgete s dhlbo b GRBEBHTed and data
i fRé Rgthebt pribityOElasidisaselcted inl Mtef 1208 Sthr WTRIN DY dERGmines
(step 202). _This is preferabl gerforrred t hr ough

Wheflaer an O pregessied hasaiveatly begropssignadiojother data having
5 ' iy )
o Sfeabe it L RRBlslof) SERGR(HEE ST 17 b TEARE BfafAs 124 has
bath atlatated o ldthQlatadhas haagwt beatr edcesssfinlly Headantitted, (i.e.,
-d fl . | ogi cal bei iced.. T RU
rdfdSath insprip Rt fitbifne B A0 moRaBa ns bbor rraivgabaa not
valitifg gbe datly féddBadlo thefolBmafién,( tHecPardieh) asdigndh¥SARG process

resources have not. been all ocated, the 2pr ocess_ 200
apgaciptad with Gyigprionly ¢lagis seleetedaf stepedd2 apd the H-ARQ process
: j C Vi Loc d ; :

i R e A PT D B Brpr RS el MifndbF-ARG
prroceshmayberdaterniified bytegihe? €i8) lowEhbtrdhfiskih sbgtience mesber

(3 bl MM SRR iR ane
peéeesestdigigiial an kite §die PrigheE Hata.

[0034] If there is currently no H-ARQ process assigned to other data having
an "unsuccessful transmission" status, the WTRU 102 determines whether there
is an H-ARQ process associated with the TrCH, MAC-d flow or logical channel,
available for supporting the transmission of data in this priority class (step 216).
If there is an available H-ARQ process, the WTRU 102 allocates one of the
reserved H-ARQ processes 124 associated with the priority class of the selected
data (step 218). The priority class may be mapped to configured H-ARQ
processes associated with at least one of a logical channel, a MAC-d flow and a
TrCH. If there is no available H-ARQ process for the TrCH, MAC-d flow or

logical channel of the selected data, the priority class is marked as being blocked
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priority takes precedence over data in a | ower
priority class each tine a new HARQ process is
was®sgeeee [ 0033] If there is no data waiting POT/US2005/019237
transm ssion, the process 200 returns to step 204 to
wait for the next TTl. If there is data to be

for heslirtent I TAstep 826) IThé pt@ceik 20 SherPratafn sty sﬁépa‘XIB ﬁo%elect
eI ected in step % t he WIRU 102 determ nes wheth
the neptAneheit® %y ste. pthe HARQ @yosseses aas%cmjﬁéafﬂthothe TrCHs,

MA LSS n6@E Br i&@i’da[‘)ghﬁﬁlelélélﬁ% Rgfol&lerg)g ﬁéé&%alt for a TTI

status (step 2 process 124 has been
velhidreo qdyeigal resontnes agatadlotated dnalsalh otitdsardingready-¢é-tiangmit

t.r mtte bac |nformat|on|nclud|nga
HERRIA S it Broceb RT0E e kAR O L ML he fo
[d@aa f eedhids kequifegr tmlﬁﬂ;]awmetﬂiﬁnwdflmmil@sm&a@@ reyiiéd to
pcess assocl ate W this priority class IS
achieds PR mEY g rates forepclegiral g %@%%Me%% diflow or TrCH. The

ENenss ctahelqimitnt}ferlﬁaﬁﬂﬁﬁﬁrﬁuﬂﬂ_ér st %Ré %bces;&ereservgg for at

earliest assi d H ARQ process nay be determ ned
1@&@*& loae of Adogi btanmlan sMA@si Bow @M@Wn’ﬂhiwﬁeéﬂw limits

th rans
B plep LR TSR Qe LR MR W SURTT St ower
Iﬂ'ﬁtrfty H—(A([’{lerdcfessieb are alrﬁad}Uﬁisﬁgﬁddy Htgﬂ-;ﬂtf@ﬂ@r@@@ $fay have a

ass ned to ata havi an success

lwﬁ mvg@% Qsoceﬁf’r?ét gnitg b %@@é}wwéatm&ehw still
ﬁrBﬁﬂ@s T(ﬁ' R% #aﬁaﬁlﬁi&pﬁﬁén@gs SFSf @&&ﬁpw tsr%rPaIPx%nga% bearers

| ow or Ogl cal channel avai |

@Eprwemung lowi datepeyn dt sgt bxghdatd natgs pﬁtrtaﬁics:hpnn@lns: The SRB
t a | e
AR QAR FRo® Sgele, (iR iy MR YR cpRinfrelf iy R BNC with

RRAPfdcpdacs f&&sh@ﬂér prsrity ﬁitﬁdle\/ﬂrfrﬂibrb BBARQ protdsgesdedichited

of .the selected data (step 218). The priority class
fomthis, ?Fﬁheged to configured H ARQ processes associ at ed

003d) at | rRste gris aflovR diQEhRPf £ PAItB& 3ocﬁfd¥l%<ﬁo@a€1ﬁgw ARQ

and a TrCH If there is no available ARQ process for
Hrh@safrsqq thﬂAW’JéRIfJI KW by agcopdance withrmn e¢cond enpkodiment of the

AT, TR A0l B o SR8, B3y BEL
min@Errd'&lHAﬂ%Q tpoocebes siifort memere phrtitiening xissdtiafeé stith each
1BfieddlchbindPhc 4 Mo, TrOR & dES pRb ity A s Bomtgured (step 502).
This is ’preferably performed through RRC procedures.

[0037] For each TTI at step 304, the WTRU 102 dynamically allocates H-
ARQ processes. The WTRU 102 determines whether physical resources have been
allocated by the Node-B 104 (step 306). If physical resources have not been
allocated, the process 300 returns to step 304 to wait for the next TTI. If physical
resources have been allocated, the WTRU 102 determines the highest priority
data to transmit in the current TTI (step 308) each time a new H-ARQ process is
assigned.

[0038] If there is no data waiting for transmission, the process 300 returns

-8-



MAC-d flows or |ogical channels supporting | ower
priority classes wait for a TTlI where physi cal

wo ewoneees are all ocated and all outstandi ng PCT/US2005/019237
ready-to-transmt higher priority H ARQ processes have
been serviced. [0035] It is required to limt the
taytepe304ofor thAREXHITDL eHthére ie datd exbé tranchiite®, the WTRON 102

data rates for each |.ogical channe], -d flow o
defermines, & heifeer: aB lga‘}ﬁ i PROgess %i!?ﬁm%ﬁﬁﬂr@éﬁlgafaé to other
: . ORE | i £
L e R T
an FhARQtprecesahasheenlatlocated to oherhighesbpricrity a¢tiverddta that

MAC-df | ow or T, when . £ priQrit 0Gesses
S e st RSB RAS o ths UMK R REE RS0
anidniks tn@¢l wgtuﬁmg forQiathlg'&KBab]k Qiﬁbﬁﬁ&ﬁo%,f’bhbfdaﬂﬂ@islt&séi@ﬁed H-ARQ
maxi nrum data, rate ut sti provi de or

AUPeis Arsosiabefl Wakhgtheprioeiy c&sm ected ghstep ﬁgyﬁgéitbe H-ARQ

ﬂ?@&fsﬂsstrﬁl?ﬁﬁ&}e& ﬁﬂﬁﬂerc‘;urfé?x\ﬁ’ﬂ’lﬁlt(gﬁg)ﬂmb.m not hi gh data
rates of traffic channels. The SRB TrCH MAC-d fl ow,

[8039]0gi calf thererarenoenyrentlyrasbigned h-ARG procesges for tRalighest
P Q | hopriokrity.a [

Al T 20 L B YA A0 rocs

gvallable ass@iuted ¥itlsa ArCHOMAL -ddloanordbgiaalphaaaslfos{iis pribrity

|l gcat i rocesses. jn.t WRU 102 in . .
clse o5 BB AL ol ROt BB TBRIs AR Profest HE the eriogity class of
th8¥61eéte@Aatal iRe RNRGOD26ARELIBN 6RS of the r¥idRved PRARE Srocesses

exanpl e, the nunber of H ARQ processes and/or menory
forthis prignity glags Sdep 318 apf the E‘hARQ pryicess is dransmeitted at step

C-d flow, TrCH or data priority class is configured

step 302). This is preferably performed through RRC
[pO40iedur eH.thef0&ré]| nd-avaibbh HIARQajroedsees B4he phieriy Rdss of

thepureied elenrad WA Do ARt mi Bt Ee Fain A g able ARG
prbécRER! B 1BWet R geclgss]-@‘ﬂeﬂ sbep 3Iebere! {rePh¥Siabd H-ARQ

resources have not been allocated, the process 300
nre¢egpgsasseriatedyvitna lawenpriarity slassthe peocess390 brapnches to step

32?%@2 ira‘rl"rl?%aé:é %@% g‘f—%g&\@s&?&?%%l?@d%1% %ﬂe lo%? p%%l‘gy Jcpa?ss, and
the allocated H-ARQ process is transmitted (step 314). If, at step 320, it is
determined that there are no available H-ARQ processes associated with a lower
priority class, this priority class is blocked for the current TTI (step 322), and the
process 300 returns to step 308 to select the next highest priority data.

[0041] Optiorially, the H-ARQ processes allocated for lower priority classes
may be preempted if there is no available H-ARQ process associated with a lower
priority class. The RNC 106 configures the number of H-ARQ processes reserved
for each priority class. If a large number of H-ARQ processes are reserved for
higher priority data, there would be less preemption. If fewer H-ARQ processes

are reserved for higher priority data, then there would be more preemption.

[0042] Figure 4 is a flow diagram of a process 400 for allocating H-ARQ

9-



data to transmt in the current TTI (step 308) each
time a new H ARQ process is assigned. [0038] If there
WO soonm2dad a wai ting for transm ssion, the procESEUSD0S/019237
returnsto step 304 for the next TTlI. If there is data
to be transmtted, the WIRU 102 det er m nes whet her an

ProdSiesf e WTHIAS 024 aedid 496 WiktEstiaRbémbelifleOsf the present

hi ghest y. data _havi ng an "unsuccessf ul
ipyerign;: ngl%%‘l\llétlé)@l.@ nfighss & eomory pog) of FkAB Q) pERcesses, the

MAsb e W hidH Qead &dhb t LERRIM Hhﬂﬂb@? bf HIARG #Xce@&ts'tﬁﬁt can be

data that has not been successfully transmtted
1(Sed@tanzttmwbythewjfléadmméo%cel ved) and is not

f e_ear
84D 9 o AR TG SRArKod AR TR dREnERILy pates H-
ARQpSocesses érmwmtmomeeenﬁmzs whetHen 9hﬁ)éﬂ@e$§8g%@$ﬁvé Been
t ste
aﬁlﬁgﬁ&é aPryeﬁWok M&“&%‘ 4p he&‘( : 6P%€§%Se§a‘feo¥mt been
a‘ll'&@at’éﬂ%%%od%é 200 f&u%t@stéﬂ@@%%ﬁ-ﬁ? tHEhSHDTTE B phyglcal

whet her here i s an lpr ocess avail abl e associ at é
resaurces haveﬂqeem@wd, d;lwe i Rng}iOa aelectsalatein therhighst priority

s’g\%%htéﬁsﬁhﬁﬁls engﬁji@l (st Afdéﬁre is an avail able

focess or or I ass of the sel ected
[0@44, thelf¥i&e 1s’Lﬁadaﬂal maingfomemlﬁlstshm ALEES Gyatass 4BB ARQms

roce s for this priqgpjt | ass (step . 318), and t
this mﬁcf@# owait frtheaxt L, dfithere ds é%tastfzpe {raomitiad aid the
Hif¥eds€ pRibSit Qat%\ﬁﬁ'sél%@ﬂeﬁ ﬁl‘e’aﬁ@w 90£ 882 Smi s vtfllilﬁ;her an H-ARQ
priority class of the selected data, the WIRU

pieces? Has calregdat bron assignedataotheni highess pHoRE @at@cle«'sxses an
" cl 0

LB luce R b psbibn® B3Ts (SRBRIBE At of AN Prifhfs has been
aplocated tty athershighkbiepriortye astidOata ﬂmtﬁ&&a haet lﬁdeﬁﬁs@&&sfully
to alloca cess. assqciated, with the
trmﬁfﬁﬁ: Fi’ts{j]’%l}? a@R&% kapeedred) candis Reby aiiingfos data
fe&dbatR NefGithh86h, (the @Brifkt hssikhed BLAR Cﬁeﬁog&,@’ash&ﬂt@d with the

deternmined that there are no avail ab ARQ processes

Paips B ickise i splectrdeat|steet 1 andihietly- AR Q proceshis sransimittied yn the
o 1T e85 ecurns to step 308 to sel ect (he next
[00@3] est pHitheretaye datwrrently assigned H-ARQ processes for other highest
priority data, the WTRU 102 determines whether there is an available H-ARQ
process (step 416). If there is an available H-ARQ process, the WTRU 102
allocates the available H-ARQ process (step 418), and the allocated H-ARQ
process is transmitted at step 414.

[0046] If, at step 416, it is determined that there is no available H-ARQ
process, the WTRU 102 determines whether there is an H-ARQ process already
allocated for a lower priority class data (step 420). If there is an H-ARQ process
already allocated for a lower priority class data, the H-ARQ process allocated for
the lowest priority class data is preempted (step 422). The preempted H-ARQ

process is allocated for the selected data and the allocated H-ARQ process is

-10-



[0041] Optionally, the H ARQ processes allocated for

| ower priority classes may be preenpted if there is no
warmshztabe H ARQ process associated with a | owsET/US2005/019237

priority class. The RNC 106 configures the nunber of

H ARQ processes reserved for each priority class. If a

trafspeittediidteps 918, H1ARQS fliere &55cH-ARQ précees M@éthMlocated fora
hi gher, prl rity data, there would be | ess preenpt

lowen exignityl elagacslainodus BESTIAY elappischlodiedriar the @mnt T (step
404} %El'dttlﬁe ‘ii)%&ss §H6 PetulpRe & YBH 48RS sé[@étethg rn%ﬁf'mgh%@t riority
[O d 42] Figure 4 is a flow diagramof a process 400 ?or
dahiocatlng H ARQpr ocesses of the MWRU 102 in

rdan t d enb dlnent he

§nt  ordceidhefie skt TR PRRA S Ve il E S8 A gntion are
dldsa%ﬂ@dﬁh QB@ﬁﬁEﬂ'&,red bﬁabﬂdllmi’i.‘t&its if paicalaressedaditidnias Geach feature
maxi mum nu &w: ﬁrocesses that can be used
OF (FJLTRETECATY % Hée logepBhow e othey | ea[temandpalrerr@g&h of the
pldferi@l eddiRimttOts ok e vARH SRbitiREGal &ﬂvvﬁh&&%ﬁ&sfeatures
HARQ processes. The WIRU 102 det er m nes whet her
apld;péqereamtsméébemr,e@snhwenb%n al l ocated by the Node-B
104 (step 406). Jf physical gesources hgve not been
all ocated, the process 400 returns to step 404 to wait
for the next TTlI. If physical resources have been
al l ocated, the WIRU 102 sel ects data in the highest
priority class to transmit in the current TTI (step
408). [0044] If there is no data waiting for
transm ssion, the process 400 returns to step 404 to
wait for the next TTl. If there is data to be
transmtted and the highest priority data is sel ected,
the WIRU 102 det erm nes whet her an H ARQ process has
al ready been assigned to other highest priority data
havi ng an "unsuccessful transm ssion" status (step
410). If an H ARQ process has been allocated to other
hi ghest priority active data that has not been
successfully transmtted, (i.e., status of NACKfeedback
received), and is not waiting for data feedback
informati on, the earliest assigned H ARQ process
associated with the priority class is selected at step
412 and the H ARQ process is transmtted in the
current TTlI (step 414).

-11-



[0045] If there are no currently assigned H ARQ
processes for other highest priority data, the WRU
wdodsdees m nes whet her there is an avail abl e PEBRBR005/019237
process (step 416). If there is an avail able H ARQ
process, the WIRU 102 al | oc&tgm&he avai |l abl e H ARQ
process (step 418), and the Cated H ARQ process is
Whatisrelditreed it step 414. [0046] If, at step 416, it is
determned that there is no avail abl e H ARQ process,
the WIRU 102 determ nes whether there is an H ARQ

procgss ap gagieRkt Q6ANLAthifRAiorR s*{%&ﬁr ifludihg taY r&ilaﬁﬁtwork
data(st@g 420). If there is an
e

process alre
cantrol ) rand & ovieeless tl@nsmyt/rﬂcals's u;tat AWTRIS, 14 m@ﬁod of

BSETSANRSALEA AR RERAGL R SRud v
pirsceabéscmahe WTRU fohaupperting eshaimed uptidk(BY) stdnsadssiehs, the

ﬁﬂRg ocess istransmtted (steps 418, 414). If there
med Rﬁ@nﬁr ocess already allocated for a |ower

pri o(d)ithe KNGS &rﬁ%& (g‘at’c' léasf’lroh@ of the HL@%Q ﬂr&e?éé%%le&cluswe

for the current step 4 ,_.and the process
ysethyr alsleagt ene ﬁsrmwtoc}@@mebf ) thaengh |rgﬁ1@s1tesource control

(gf‘gﬂe#{%l%?tﬁﬂce[d%‘sY] Al t hough the features and

€ présent invention are described in the
pr ef &nride Wmﬂmlmmwmg H -pBREY pmabmes conhgmadi lonshe &N for

feat ure or ele | one without the other
LYY FYENS, AYFOE) Wfti‘ eqrhifﬁﬁngf erred enbodi nents or

I N Vad) nfippik@tfah SRidsns ofh bArtidul i dta¥tariniiSsioh pRbHESLS
and el errentls of the S&H(?soengj |n\}1ent| on. (?LAI I\/ISI\(}\hgt |s§’3 ass

te the Fe@H, wsing configuaedut-AREsRrogensas AssogiatethwiljasthefrCH.
including a radio network controller (RNC) and a

W reless transmt/receive unit (WRU), a nethod of

dynagi cal Tie atdthodbf nlpim blwheadnhtt)heoimhbéxr oft HAARQnmbtesses

caEBpoied ft e mafEL bt e Eeper PRELARG Ptresses peauired to

ABINOd paetibhlas HAk ra&airorm@dﬂ}i@r&mﬁisgl@hIpﬁlﬁmﬁy cla@38dsociated
one of the H ARQ processes for exclusive
with the TrCH.

3. The method of claim 1 wherein the RNC limits the number of H-
ARQ processes configured for the TrCH to achieve a particular maximum data

rate for the data transmission priority class associated with the TrCH.

4. The method of claim 1 wherein the TrCH is configured by the RNC
as a high priority TrCH, and a subset of the H-ARQ processes is assigned to the
TrCH.

5. The method of claim 4 wherein the TrCH is associated with at least
one signaling radio bearer (SRB).
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use by at | east one transport channel (TrCH) through

radi o resource control (RRC) signaling procedures; (b)
WO besiFRé reser vi ng H ARQ processes confi gur edpdlyus1oes/019237
RNC for transm ssions associated with the TrCH, and

(c) mapping transm ssions of a particul ar data

transm ssion priority class to the TrCH using

conf ggur efgh k-vrEleBs @6RERASCATTOSYBRindldding Reratidletwork
The nmethod of claim 1l wherein the nunber of H A

2.

conigellers BENE b apA g FeEplewr trapemItrerpise At SWHIRL n dntgthod of

dQhatdidd £¥o‘8&ﬁﬁ% %S%ﬁﬁﬁﬂ o flyb3d Aabd YA ?erﬂéﬁf H@%@(H-ARQ)
e e ‘data |ty Cl ass

ata ra or t ransm ssion prio
pasessdsan dble WTERU tfores ubpGringenbineedraplink (BY) tlaasmiskions, the
\A%ﬁr(?i n thg. RNC [imts the nunber of HARQ processes
RGAfP &H"BH Y& the TrCH to achieve a particul ar

maxi (1) fhél RINC édtifigulridig dtheast aha of thr B NBQ pesteles #6r dx¢lusive
class associated with the TrCH 4. The nethod of claim

usohyr 8 feashonerdgdisated shanpgl mgdm @ageestgontrol sMa(gd) flow
ehi Mok (e H%gp L. Processes is

tggdgggn%glﬁ%%rgéggncﬁ? 5. hséﬁ%t ofja%f cl %i m 4 wherein

t he () GHei WTAHS aeseavied MiARQaprocesses comgwiedrial trgRNC for

radi o _hearer (.S . n i gl ess _gomruni cati on

trsailnss e’ %Sc??fapﬁ‘gé@awﬁg&hs Bﬁ%&@%ﬁﬂw’c%lh roller (RNC) and

g Wi (’o_@hﬁa?)?)iﬂg’ ?‘Fﬁfﬂﬁs_/sfoﬁe of lﬁaﬂit{uﬂax(d%}?t%]angﬁqigﬁibﬁlpﬂoﬁfy class
n C y al | ocating a urality of hybrid-autonmatic

tp é&@fﬁcﬁéa@wﬂm%ﬁ@yrﬁﬁeﬁ 5O SEHFLRIHER G the MAC-d

mwpporting enhanced uplink (EU) transm ssions, the

nmet hod conprising: (a) the RNC configuring at |east
one of the H ARQ processes for exclusive use by at

| east, on edi hannel ,nedi access t

(Vao! ) TRCATRAEr EATATE wpBES e H RS AR processes

configierded fier the MACU Row ekdreds tite Miiber FIEARQ Prdded¥drequired
ro%esses configured by thfe RNC f or .. ..

to achieve a particular data rate for the data transmission priority class

associated with the MAC-d flow.

8. The method of claim 6 wherein the RNC limits the number of H-
ARQ processes configured for the MAC-d flow to achieve a particular maximum

data rate for the data transmission priority class associated with the MAC-d flow.
9. The method of claim 6 wherein the MAC-d flow is configured by the
RNC as a high priority MAC-d flow, and a subset of the H-ARQ processes is

assigned to the MAC-d flow.

10. The method of claim 9 wherein the MAC-d flow is associated with at
least one signaling radio bearer (SRB).

-13-



transm ssions associated with the MAC-d flow, and (c)
mappi ng transm ssions of a particular data

WO e@sars28ci on priority class tothe MAC-d fl ow BSI/I§005/019237
configured H ARQ processes associ at ed with the I\/AC—d

flow 7. The nethod of cl ai 3 h’“ﬁ nun‘o@gf6 X
H ARG pr o‘&‘e%s‘%ge‘@B%F?’aﬂ‘}‘Eﬂc? b‘}n PR e‘l’(}A’é‘c o E ‘éé‘&%""“
cbRgoNeTRINCY fankbh if\%@éﬁﬁﬁﬁﬁ@ﬁllWMéﬂvé athit OWaH WS \wem@thod of

particul ar_data rate for the data transm ssion

dpmﬁmat 1,v al]ogating agurality of Rybrdemtompkic genead fequpst fRARQ)
pﬁr@éeggéi iRth& W UGG giétgn% %&gmﬁ?!@a 'ﬁkmlié%xfam Erabd &S o the

RQ processes confi gur [ow to
naethpévmnanpmgtl cul ar maxi mum data rate for the dat a

1 owIohe B Rieiink, 1R o3 SEfHe TR Yk heseS £ ipeive
usé bg abidagtisrenlopigal dlﬁnﬁmh@&lg?h tad rePéuré tdntrdMRRQ) signaling

flow, and a subset of the H ARQ processes is assigned
ProcedHESSVAC- d flow. 10. The method of claim 9 wherein

the WHGHAIWART Se&to0 HtﬁﬂQV\intolae%Es cSﬁﬁém%ﬁeoy the RNC for

signal'ing radi o bearer W rei €ss
teanemissions assaciaferd withi the Ingicaig:hanneld aod net wor k

cont IIer [ ss.transmt/receive

Cwrly) i ReheBRists it Bartigdd P8 RenigReSo g ghess
tofthbY&ical-chahashtisiagreepfghrddcHUAERQ firdcARE) afiooiatsd @4th the
in the WIRUf or supporting enhanced uplink (EU)
PFeHhAREelons, the nethod conprising: (a) the RNC
configuring at |east one of the H ARQ processes for

excl usi ve use g at | east one |ogical channel through
r adi 21 esble oetheshof dhing Rﬂa@yhedegnam mgmpeloe%HbAB@ prpbesses

cﬁﬁ{ﬁg&gr L#o{' SRE YL '_héthlgl PERESRS ¥ \‘j’m flﬁrrxl)tbﬁ qf eﬁ Alﬂ@ pr%cesses

ransm SI ONS asSsocCl at e ogl Ca

refpainetto achivtve @artioplarr dgtd faze forithe datastrahsmispidhpriotit aclass

data transm.ssj o riori cl ass
assoc?ated th the loglrc]:a channe iy

13. The method of claim 11 wherein the RNC limits the number of H-
ARQ processes configured for the logical channel to achieve a particular
maximum data rate for the data transmission priority class associated with the

logical channel.
14. The method of claim 11 wherein the logical channel is configured by
the RNC as a high priority logical channel, and a subset of the H-ARQ processes

is assigned to the logical channel.

15. The method of claim 14 wherein the logical channel is associated

with at least one signaling radio bearer (SRB).
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to the | ogical channel using configured H ARQ

processes associated with the | ogical channel. 12. The
worziosazs2od cl ai m 11 wherein the nunber of H AREQT/US2005/019237

processes configured for the |ogical channel exceeds

the nunber of H ARQ processes required to achieve a

particular data rate for the data transm ssion

priority class associated with the | ogical channel.

13. The nmethod of claim 11 wherein the RNC limts the

nunbé. of IHARGrpless eemamm'catidng surssbeknf imcludieg laorpdiammetwork

h | hi te f
5ol AL ABIY SIS frafpminele i RMR R wppiefliod of
diyhemli@lyCalocsfing agilurality of hgbH@laieshmafic ﬁé@'aﬂ‘récﬂd@@ﬁ(HJARQ)

the 1 ogical channel is confiqured by the RNC as hi gh

PEPGestasty the WERY formmpertingerhanced B§1§Pk LY Fr@nrsrnm@ns, the

tR6ES ssigned to the |ogical channel. 15. The
n?réétﬁod&g?ng?lgam 14 wherein the | ogical channel is

ass o) sheBNf ¢onfiguringabe HoABQyirgemssesig the &V BRDdar plurality
RB).16..1n i ss ,communi cation systemincluding
og%raggP%‘?ﬁg?%%éWE%ﬁ%ﬁgp er (RNC) and a wirel ess
t r an@yi ther RNE ¢enfifiiring W%ast chensft {10 ToC Hdy madria€ dbast one
a plurality of bri d-automatic repeat

||
ag%‘%ffocg | ngﬁmcw&eégm&m FrRRSIFRIONG datpesopiategl with a

@é}{@ sSsions, the nethod
hconpglegﬁlnﬁg%gh%lgﬁdo%arﬁ?\l%@gﬁl guring the H ARQ

processes in the WIRUfor a pl urallty of transport

chan (Tr and onfi .eas

one 5 ¢ e oynidlior B8 B PfagigitRbwork
c@xﬂ@ﬁl@a‘S(RNC$ lanﬂgi twitdlesst transmithsesine Qfm’d awa‘ll-HS)s Qch@t}ﬁﬁi of
wi th a_hi ghest data transm ssi, iority class.

dypanpicgl 1?7@3@%“&6 ﬁrﬁ?ﬁ}”"’é%wios hya@@élﬁemﬁ%f tRReaY r%aqeaei% -ARQ)
PP&de AN S ROWTR UGSy u%ﬂ@t %inﬁad%& ﬁhﬁﬁﬁ (EU) transmissions, the

transmt/receive unit
method comprising:

(a) the RNC configuring the H-ARQ processes in the WTRU for a plurality
of dedicated channel medium access control (MAC-d) flows; and

(b) the RNC configuring at least one of the MAC-d flows and at least one
associated H-ARQ process to support the transmission of data associated with a

highest data transmission priority class.

18. In a wireless communication system including a radio network
controller (RNC) and a wireless transmit/receive unit (WTRU), a method of
dynamically allocating a plurality of hybrid-automatic repeat request (H-ARQ)
processes in the WTRU for supporting enhanced uplink (EU) transmissions, the
method comprising:

(a) the RNC configuring the H-ARQ processes in the WTRU for a plurality

of logical channels; and
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dynam cally allocating a plurality of hybrid-automatic
repeat request (H ARQ processes in the WRUf or

waeappoazeailg enhanced uplink (EU) transm ssi onspCT/tig2005/019237
nmet hod conprising: (a) the RNC configuring the H ARQ

rocesses in the WIRUSor.a plurality of dedi cated
P on R T G eghrats Shlearbond shtediofiealanagling gt least
ohB & sEEate@H AR iphékedd td orP e OfanshfsdiCofldhlaOidsociated
and at | east one associ ated H ARQ process to support

witlea thigheshiatd @angmnisgionapragrifycdlagsed with a hi ghest

data transm ssion priority class. 18. In a wireless
comuni cation systemincluding a radi o network

cont 19l | eA n{eRhi6) ofdyshamivallyedlbrating apdugality etleybred-automatic

ripea byt B mecsbiane Puglredrapmaaseifs St (RIR) for
suppéitmg\WHREhesd & thainB /i HGIRN eledmephdd ot griding:

transm ssions, the method conprising: (a) the RNC i
conf {aguomAguring the ARARAcRrOsessEs iip thee By agplurality of
[ 4 f. i : Fetp. id L OO
RO liobe? sulf 4hfEn, 170 e el ftheP o T AT it @are
rexsved fredciHpriRGtprlasgss t o support the transm ssion

of data, a tated W th a highest. data transission. .
or i o Ep8 LR s bavide ShiebRr eIt BRaiRisgion
a pl w) dhd WIIRY dbiebiiiting whetkdritBeredd 88 hvAiHISH ARG PAR.s in
processes in a wreless transmt/receive unit (WRU)

arpgiordtyshaistaf the selpetrd dataigmdnk transni ssions, the

met had th@RPTRY Mbcati OHfA'}Qgr' KhARLBLRCEP FEAR
in tﬁgtWI'RU gjrﬁgocSFlg%aﬁ%lty 0 ﬂﬁpu&c?%?&/ gl assres sucEle Q
proesses fpr Bueproniyndassmfithe seleétetidaR) pr ocesses are
reserved for each priority class; (b) the WIRU

sel ecting data having a highest priority for

t rangoi ssTéinetlsod sfttdaitl RUfEher donfprigngdhet her there

is an avai] able H ARQ.process in a priorjty class of
t he geé|tgetvg’gRHaqleo{gr%ng whether there i1s an H-ARQ process already

assigned to other data having an "unsuccessful transmission" status;

(f) the WTRU selecting an earliest assigned H-ARQ process associated
with the priority class if there is an H-ARQ process already assigned to other
data having an "unsuccessful transmission" status; and

(g) the WTRU transmitting the earliest assigned H-ARQ process.

21. The method of claim 20 wherein the earliest assigned H-ARQ

process is determined by a lowest transmission sequence number (TSN).
22. The method of claim 20 wherein the earliest assigned H-ARQ

process is determined by a highest number of retransmissions compared to other

H-ARQ processes assigned in the same priority class.
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(d) the WIRU al | ocating an H ARQ process within the
reserved H ARQ processes for the priority class of the
weelosarrekb data. 20. The nmethod of claim19 furedBUS2005/019237

conprising: (e) the WIRU det er mi ni ng vvhet her there is

an H ARQ process alread ssi gned .t oot

o ihoocbaearynoq PEABH S8 ERERE tedRThPEs of LAf o tsees
ré&dreed fongadpRarity @8ds exseddg ﬂlB@In{Ih)‘BEQ)fFHQﬁGQ processes required
assomated wi.th the priorit |aSSIf there is an

pPatiadandataga Safggp lorityflar data having an
unsuccessful transm ssion" status; and (g) the WIRU
transmtting the earliest assigned H ARQ process. 21.
The B¢t hobthefmethonidmop Glaierk) rwhehreineathe i HsARst»imgmws are

i,s det | owest tr m
LRSS T e P FEARR Frop PGS by b RAR SgmBk of B
lp@d)cfésaieﬁ&hﬁﬂ&dn Bs Lsé@b st @iveime ARQ process is
determ ned by a highest nunber of retransm ssions

conmpared to other H ARQ processes assigned in the sane
priopsty 'Pﬁ@sxﬁe%d P 1RIORP fyidr@in MR 1) r&%@ses are

nunber of ARQ processes reserved for eac prl orit
conféglsredxbece@ naldéo resoese cohtrpl (RRY ynigmad ngoprocedyres. ed

to achieve particular data rates for each priority
class. 24. The nethod of claim 19 wherein the H ARQ

pr oc@6sesTh¢ emethodi gfirdkains ukch viliwatint ke NHIAREQ @roddssdBQare

cesses exceeds the nunber Qqf RQ processes that
aﬁ’é’ raghio gREWQTK FENtre ?raﬂ‘é thod of claim 19

V\herel n the H ARQ processes are configured through
radi o resource control (RRC) signaling procedures. 26.

The ®##t hoﬂh@fm@ﬂhadmfldavm& |Whetrh@ Fh%w@r@méiggw H-ARQ
&fsée%%ﬁre% lggstaﬁnr %95 anne oahné l l N%l meghum access
ai m er eint Con rgures

cbhﬁmMACQBS‘BQSaﬁdm tﬁdndpeﬂsdhaﬁﬂel @rCa)) ogi cal channel
a dedi cated channel nedi um access control (MAC-d) flow
and a transport channel (TrCH).

28. The method of claim 27 wherein the RNC limits the maximum
number of H-ARQ processes reserved for at least one of a logical channel, a MAC-

d flow and a TrCH in accordance with maximum data rate of the logical channel,
the MAC-d flow and the TrCH.

29. The method of claim 19 further comprising:

(e) the WTRU determining whether there is an available H-ARQ process
associated with a lower priority class when there is no available H-ARQ process
associated with the priority class of the selected data, whereby the WTRU
allocating an H-ARQ process associated with a lowest priority class if there is an

available H-ARQ process associated with a lowest priority class.
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28. The nethod of claim 27 wherein the RNC limts the
maxi mum nunber of H ARQ processes reserved for at

wo smstizzape of a | ogical channel, a MACA fl ow amdr/es2bni0h{9237
in accordance with maxi mum data rate of the I ogical

channel , the MAC-d iow ?5?? rﬁige TrCH. .29. The net hod
of cPéi m 1Y HIFEHEY CHAbrT STHYT CEFPEHREWIRU
det e(e)ithe VT RUeddtermidifg &HeSh@nthavaid abFE ARG Icess already

aﬁ)r ocess asioci ated with a |lower priority class_when
Ineated ifar a dowemprignticlassabep thetsts ngatrilahle d-giRh process

abERiREd Witk ¥ 16Wes Eﬁ&ﬁt%%ﬁsa%ﬁgesg tﬂéngg;%&s%tgﬁ%he H-

WRU al | ocating a Al rocess associ at
AR\ rocess iadready allogstedi for tthe lewess priarity gldsa by erHthez@) is an

[ j wiith a lo t .priority class.o,v .
Q67 AR RIREp ST FophBN Bhuft Loives Pty B
WRU determ ni ng whether there is an H ARQ process
al r eady | ocat.ed for . a _|lower prjority class when oo
Cher a1 s%wﬁrq%a)éﬂr@m%mb%?%b@ Bresayiian:of ghe lgmerpgority
cleRY¥BE rBEtrREdd by GtA8gst WRELLRYehBF of HiRth RE£RINLLINY ah?)e/RNC

HARQ process already allocated for the |ower priori
cenfigratioan there is an already all ocated H ARQ process
associated with the lower priority class. 31. The

nmet hod of claim 30 wherein the preenption of the | ower
pri o082ty Ahaghod 6f dydahiitaltyedlldeytiag alptasdlity 6£hybrid-automatic
ur gency of ta transm ssion and RNC configuratjon.
r%atAﬁ‘é{%Bﬁg%ﬁs%Wsﬁ?Sé%W‘HFPQE%FPHW%FW%\W@WEBU) for
stppertBigaihanedd ﬁ?lﬁﬁp%hsﬁﬁéklﬁﬁﬁt, thd Btdd Pnhsdags In a
Wreless transmt/receive unit I((WI-RU) for supporting
enhaff eonfigniing acomman el ohH-ARQepmeasiesd conpri si ng:

(a) ' ' . . .of H ARQ processes; (b)

sel egb?igéige%aﬁl%?%ﬁg}é%?gﬁ%gl}?ta%adat a; (c) determ ning

whet (o detelimiringsvizethew thdrald £n bvAiRMD1p IHHARES procels;

o 00, AR G52 S 5 A Y s
H ARQ) RERERSRINBWIRAHYr et ORANTI-ATY pPocess already allocated for a
lower priority class data if there is no available H-ARQ process; and
(f) preempting the H-ARQ process already allocated for the lower priority
class if there is an H-ARQ process already allocated for a lower priority class
data.

33. Themethod of claim 32 wherein the preemption of the lower priority
class data is restricted by at least one of urgency of data transmission and radio

network controller (RNC) configuration.

34. The method of claim 32 wherein the common pool of H-ARQ
processes is configured to exceed maximum number of H-ARQ processes that can

be used at any time.
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| ower priority class data if there is no avail able

H ARQ process; and (f) preenpting the H ARQ process
w@bweazhi2@l | ocated for the lower priority cl assCi/52005/019237
there is an H ARQ process already allocated for a

| ower priority class data. 33. The nethod of claim 32
wherein the preenption of the |ower priority class

dat a3bs rﬁﬁhféléis&ﬁafmjm%ede@ﬁﬁlmﬁ(fWTRU) ﬂfr@@ﬁﬁﬁn@flly(ﬁalbaatmg
tran nd radi.o network caontroller (R
agIRre bng*’ rid-agtomaticrepeptisausst (ARG waévrrﬁ%ertmg

RBARERY WK %nbﬁﬁr@grﬁrm b&n{%ﬂ&%‘ggur ed to exceed

maxi mum number of H ARQ processes that can be used at
any fd)meplasalitawi HeAB&pltqcmsmthﬂ HeA&Q/prqgeﬁses ¢conifigured such

| | ]
RS OB, AVhBERDE PRIy pserved iy g oo
pflmmmybfpgoﬁt}hdamd upI | nk transni ssions, the WRU
it f HA th
i ALY DR Lor St et RS THAROR Bledet of i ned
nunb@) aldonktoNBRIGY m@&ﬁ@saﬁaefr&ﬁ%ﬁé &%éﬁrm%aﬁfgh%&t Briority

&urallty of priority classes; (b) a nendry f
sef@wtga@m:t@stoar and aHeqating amH- Aalh p(rec)esawcﬁnn rtb¢ reserved H-

AI&Q ‘?gv.lteggetsl 09 t}g(?aégo{l @a£$gf t%%rggfe\éte da}%la i% 1s determmed

pri y clas ansm ssi on,
thatAR@rpivansyailablei H-ARQ precss \aesbcfﬂaQ“ﬁﬂo Ch?és Bfg&eﬁtoprlonty
i?égphi‘o“t l,Lass of the selected data when it is

& en%eclie fla'iahere is an avail abl e H ARQ process
associated with the highest priority class of the
sel ected data. 36. The WIRU of claim 35 wherein the
cont B8 | eFhe WERY of plpign 8% ivdrereiasthiepeatrotenrelegts aneearliest

a@&éﬂ?%&é@ﬂ Ité)gessts%%?%g%gﬁ g&sﬂé}p{ﬁe dg%le\fstgirﬁoz'fcy gaa%sts hﬁth%re IS an

BARQ nsrocesss afrehdy ramgmiedsta) rothat diates lamlng ranSmnntsﬁccessful
the ear.ligest, assi S. RUof
AR danHErE fhd Hansmiei B Paset grrierod MARB oS

37. The WTRU of claim 36 wherein the earliest assigned H-ARQ process

is determined by a lowest transmission sequence number (TSN).

38. The WTRU of claim 36 wherein the earliest assigned H-ARQ process
is determined by a highest number of retransmissions compared to other H-ARQ

processes assigned in the same priority class.
39. The WTRU of claim 35 wherein the number of H-ARQ processes

reserved for each priority class exceeds the number of H-ARQ processes required

to achieve particular data rates for each priority class.
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is determned by a | owest transm ssion sequence nunber
(TSN). 38. The WIRUof claim 36 wherein the earliest

wa@as®sgrees H ARQ process is determ ned by a hi gheBUS2005/019237
nunber of retransm ssions conpared to ot her H ARQ

rocesses assigned.in. t ane prigrj cl ass. 39. The
DR ot SR G difion 1S eeoimmit AR pfokeses pie tobdfied
6% ah¥Edhé GurBBeiN oP H-ARIJ Yrédedscss excee@shé hunbeide HOARQ
H ARQ processes required to achieve particular data

pregessesithat earrbe ppedbat 9e imgss. ju. ine winu of claim

35 wherein the H ARQ processes are configured such

that the nunber of H ARQ processes exceeds the nunber

of H4ARQ PhoWd3ié of damm 35 ahebain tised-ARQ poecetsesmre ébhfigured
The RU of ¢l aim 35 ein the H ARQ processes are
bé’(ﬁw’faﬁ\%(b?%tamﬁ an‘ifaﬁ?ro&ﬁz‘?%mk control ler (RNC). 42.

The WIRU of cl aim4lwherein the H ARQ processes are
configured through radi o resource control (RRC)

si gn&¥i nglhs WddHY pedaim 41 whereiptie HAARQpaogesses ameandighred
j r e | east one of

g P R ol O access
control (MAC-d) flow and a transport channel (TrCH).

44. e RU a,.m 43 erein.thg R imts the

MBaxXi| %E‘m m%e‘& &‘gﬁ ¢E§@%¥ch 3’%%‘% @?e?@%@ Gogfigyfes H-ARQ
pré@stesdmcatdbast one of £ Bgicll ahdielel, sadddiéaied tiinanshediub &ddess
in accordance with maxi mum data rate_of the I ogical

cepizAhdACtdi dlogendia trawprarishapeehtleias. The WIRU of
claim 35 wherein the controller allocates an H ARQ

process associated with a | owest priority class when
t her é4i s Hlee AVERUatfl dalih AROWheoeinstheaBNEClintitsdthe tiaximum

th r -} class of the,sel ected data but ere Js
oSt or ALARY riofiRSssTestrved A f 14 R0 Bcal dHERBel, 2 Mac-
drﬂd'vﬂiliull id ’I‘@CBISi&-acé&daﬁﬁ@wﬁﬁ%i@@ﬂma%rmgé idgi¢dehannel,
contr r preenpts e process al ready
tB?@@Sﬁ@éﬁ“YBPSFh%T?G%kr priority class when there is

no avail abl e

45. The WTRU of claim 35 wherein the controller allocates an H-ARQ
process associated with a lowest priority class when there is no available H-ARQ
process associated with the priority class of the selected data but there is an

available H-ARQ process associated with a lowest priority class.

46. The WTRU of claim 45 wherein the controller preempts the H-ARQ
process already allocated for the lower priority class when there is no available
H-ARQ process associated with lower priority class, but there is an already

allocated H-ARQ process associated with the lower priority class.
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H ARQ process associated with [ower priority class,
but there is an already allocated H ARQ process
wasmearated with the lower priority class. . iPEI/US2005/019237
rvL uf claim46 wherein the preenption of the I ower
priority class is Str S
urgehCy of data" ‘r’éc(ri il hél oﬁrezin(‘flfil W%%&%Wlé’g%}? lower priority
cliSs ifnbstelcasisby ra&ﬂéiﬁttdﬂeeﬁéihl\genbm of davAl Rld)xlsflﬁ$51on and RNC
dypam cal ly allocating a plurality of hybrid-automatic
confppurpt 'PRBquest (H ARQ processes for supporting
enhanced uplink transm ssions, the WIRU conpri si ng:
(a) a common pool of plurality of H ARQ processes; (b)
a ned®ry A wir sgrtra@ndb(r@efvammtr(ém’gm&ﬁxrdmnaramllyelloraltmg

ﬁ)(i)mi]ah(g{' loFﬂ){lIr‘Pc{ a‘:&é I%?eaq, gzgroce%gs for supporting

RS ans
eﬂhhmﬂtupiglkamahbxﬂﬁﬁjops dxhesWTRJU édiﬁpx&smg an avail abl e

H ARQ, pr ocess, [ H ARQ process

alre 903%%9%@ Ofg urgh ﬁﬁéﬁ?qeﬁs‘??l; ass if there
I's ng) J-ARRRY fb?%&ﬁn?g\/@ét'aéim frahSmidifors aggON pool but
there is an avail abl e H ARQ process al ready all ocated

to tifeaceneellenfpusalecjingldataassagateivaithvrRiglestprpnitysdass for
f
t%%ianqgsgoé re]azidpél?o%gghg %ﬂalﬁ-qﬁetggtr!)c%ﬁg it ot?l@feoirs aﬁ%’a&;llg%zeagéARQ

ricte ur gency
process and piresm pirinlg EherIﬂdiRnQ pedoess dlrexlytallocdted f((rlal\lﬁi)ver priority

]c@gnf' urati OS[FI‘%_Q The WI'RU f cl a’t‘b m 48 vvher égl
B Qﬁ(ﬂ"ﬁ?%é‘é € 1L LR g ar é’& Rl an
aRailEe HLARD fRREs L Irddd) D des RESS IRE ldﬁaipﬁ&&fy%éé.s ed

at any tinme. 51. An integrated circuit (1C) for
dynam caIIy allocating a plurality of hybrid-automatic

repegé I eyl I@WI. ARG r

enh an ced uplink [ﬁr ansm Igéé ?’%ﬁg‘ﬁﬁ %]i%é B{eéﬁ&cjﬁf?ﬂ OHé}lwrg]lowef %’)-lonty
chiss davanis resdoictedfbypatlessst bhy ohirgbhe%Riﬂdptmenmslo@ka)lda radio

a for transm ssion; and (c) a

ngg‘ﬁ?rﬁ%/ﬂopg'ipn% &QQ? 8‘?:‘?[%219%‘3 ‘a associated with a

hi ghest priority class for

50. The WTRU of claim 48 wherein the common pool of H-ARQ

processes is configured to exceed a maximum number of H-ARQ processes that

can be used at any time.

51.  An integrated circuit (IC) for dynamically allocating a plurality of
hybrid-automatic repeat request (H-ARQ) processes for supporting enhanced
uplink transmissions, the IC comprising:

(a) a common pool of plurality of H-ARQ processes;

(b) a memory for storing data for transmission; and

(c) a controller for selecting data associated with a highest priority class for
transmission, and allocating an H-ARQ process if there is an available H-ARQ

process, and preempting the H-ARQ process already allocated for a lower priority
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transm ssion, and allocating an H ARQ process if there

is an avail abl e H ARQ process, and preenpting the
wokRQ@eocess al ready all ocated for a | ower PCT/US2005/019237

priorityciass u nere is no n - process available in

the common pool but there i n.avail able H

RS ORI A B RBESASR B RO & Pk SoPPR PP Gt e an

a5211aHiB€H WR@hroeksd ATréully1RIcEEed toltBe ISR THIdNY Pdsst he

lower priority class data is restricted by at | east
one of urgency of data transm ssion and a radio

2 Ie;:N?r)né g 1 0% O & &F%\p))vh%%ﬁ)' t d r;%%éxg@%ﬁ%%f tHO Sowdr Miority

reln t e conmon rocesses 1S
c}:asa ﬂagus eestrioeddyad leastare nﬁungnucybra”rdaté train#digsion and a radio

RS RSl BR RGBT i gta g2t any time.

53. TheIC of claim 51 wherein the common pool of H-ARQ processes is
configured to exceed a maximum number of H-ARQ processes that can be used at

any time.
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