WO 2005/125226 PCT/US2005/019237 [0001] METHOD AND
APPARATUS FOR DYNAMICALLY ALLOCATING H-ARQ PROCESSES
[0002] FIELD OF INVENTION [0003] The present invention is related to a
wigyligiaasaamatic repeat request (H-ARQ) operation in a wimsl@g§52005/019237
communication system including at least one wireless transmit/receive
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dynamically allocating H- processes in'the )"for supporting

enhanced uplink (EU) transmissions. [0004] BACKGROUND [0005] An
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operation, an H-ARQ process js used to support EU transmissions

BRRsE L ATRROPERGIR RGBS RS RIE tRis g LR SR rbRS Reiap atjeast
piieceasledsreponing/suades sinlio(WITBUGC as JhalsE dndaNutiaBs aridsionaiio
0 n r H-AR roce e defined for each WTRU

T e e

siAuierteBusly. dShrraigaiée dblacritys| S cpreveseerainr dhsnWSERIA ifor
saitivelndonmuhen wompamd eddkHagsmission 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
fEtlal H-ARQ processes simulB&a8BEEROUNIvvide increased data rates

duced jat A ion. multiple.logical
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unsuccessful EU data transmissions.

[00086] A number of EU H-ARQ processes are defined for each WTRU, and

each WTRU supports multiple instances of H-ARQ 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 guality 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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WHSBR2RM a downlink (DL) channel. When higher priority d&t&¥s3eg0ired?
to be transmitted and all H-ARQ processes are already assigned for
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[0011] Because it is common to have a large amount of lower priority data
and a small amount of higher priority data, when processing lower priority
transmissions, it is necessary to avoid blocking of higher priority transmissions
in order to maintain QoS requirements of the higher priority data. If lower
priority data monopolizes the H-ARQ processes, 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 fransmission
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 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,

YRen HORQRIPEess: re%@@k%iﬁi!%%%@l%{?‘%a} SeS il fransmigsions
and retransmissions will frequently have to be repeate‘érto Sachieve
Bidebsrtempied MrRigHSWMEh wastes radio resources utilized for the
initial preempted transmissions. [0013] SUMMARY [0013a] In accordance
with a first aspect of the present invention, there is provided a method for
Bbrting enhanced uplink (EU) ﬁ&ﬂ‘&% ns, implemented in a
wireless transmit/receive unit (WTRU), the method comprising: providing

H8539f hybhdascestaati Yeleat s 3R UHRARD PisisEE debfis, there is
SHRRELENG ephancedsledicaierticharnphibd GhlitlangUissiemidaiBions,

dedicated medium access control (MAC-d) flow Jimiting the E-DCH, .
PRARES RSB B RS AT THER R TREMAR oW g B tibeIfRg sine:
BrARR Precessig pfMAGHHems hased egeeqrigiy RUheMAGH flow.

[0013b] In accordance, with a second of the present invention,
tHaRTn e ﬁiﬁéﬁ%ﬁ%ﬁ%ﬂ%ﬁ@%ﬁ&&%ﬁ%ﬁ%&wo dicated
mdasidrautorsationtepedtsctde stdh-ARQprdece EsBE M alwiralessocesses
transmit/receive, unit (WT for supportin ed uplink (E

HEIT OIS, 6 et o L o T B prtassds
iffotlie BASERH foprdopiyrafitiicdidediddted. channel medium access control

IS0 toimysianaa e el eciensan e
assodiated withal highdstagzicalivanbetigsicn pmbHg)itlass: lateid-automatic
repeat request (H-ARQ) processes in a wireless transmit/receive unit (WTRU) for
supporting enhanced uplink (EU) transmissions, the method comprising:
cdnﬁguring the H-ARQ processes in the WTRU for a plurality of dedicated
channel medium access control (MAC-d) flows; 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; and
transmitting the data, wherein the data transmission is supported by the at least
one configured H-ARQ process associated with the at least one configured MAC-
d flow.

[0013c¢] In accordance with a third aspect of the present invention, there is
provided a wireless transmit/receive unit (WTRU)} comprising: a controlier
configured to provide a set of hybrid automatic repeat request (IH-ARQ) processes

for supporting enhanced dedicated channel (E-DCH) transmission and, for a

dedicated medium access control (MAC-d) flow, to limit the E-DCH H-ARQ
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transmitting the data, wherein the data transmission is supported by the at
least one configured H-ARQ process associated with the at least one
configured MAC- d flow. [0013c] In accordance with a third aspect of the
present invention, there is provided a wireless transmit/receive unit
(WTRU) comprising: a controller configured to provide a set of hybrid
automatic repeat request (H-ARQ) processes for supporting enhanced
dedicated channel (E-DCH) transmission and, for a dedicated medium
access control (MAC-d) flow, to limit the E-DCH H-ARQ -3 processes

used to transmit the MAC-d.f to schedule H-AR essing of
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ransmissions. The H-ARQ processes in the WTRU may be reserved for
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be preempted. The preemption may be restricted by urgency of data _
AR DR teBR Rk ai iR e BRSO H SRR Fo8Y e aHar thie Alleratsan H-
RNQ senégliatieryed HoARY@rosasses. AlamativelyoReopHbanyPEPATIY
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e L e e BBy By of
chémtrainsmibsometipriorinple AREe teeexegbier niifedpf@CiSE, or by RNC
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maximum data rates, and higher priority transmissions may be initiated at
ZEOCEFRES WRHORE F& Wﬁ@éﬂﬁo&&ﬁ@?ﬁ%@é@@ﬁré@?ﬁ&%ﬁw the

common pool in accordance with a priority of each channel, and lower priority H-

ARQ may be preempted.

(00157 in embodiments of the present invention, lower priority data may
achieve maximum data rates, and higher priority transmissions may be initiated
at any time without requiring the need for H-ARQ process preemption. By
reserving H-ARQ processes for specific channels and allowing the WIRU 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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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
wiheinies26equirements. [00161 BRIEF DESCRIPTION OFPTHES2005/819237

DRAWINGS [0017] A more detailed understanding of the invention may

be had from the following description of a preferred embodiment, given by

Fpagreresatipic An anesemd imvgakeBod in conjunction with the
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Prgeeat 2nigeatiflony diagram of a process for allocating H-ARQ processes of

[628ystem ghElgure 14n,ag60r %Q&&ﬂ{:t@f%ﬁﬁ%@é@?@m‘fﬂw& H-ARQ

present invention; [0020] Figure 3 Is a flow diagram of a process for

BiRseatRiHbeRor s o ddgursrine agrrdanse miilre serrne corbadizeenitpl
thegeeasembadinendef the presentinvention; and [0021] Figure 4 is a

lagram,of a prpcess for allacating H-AR rocesses,of the syst
S e 1 RS Auiicd A AR S obu SRSy TG Aesaine AR
mverssenof 022 DET of Fighrie E SCRPTHDRE @R kth PRERERED! of the
%&Q%NI§ [0023] Hereatfter, the terminology "WTRU" includes but
Is not limited to a user equipment (UE), a mobile station, a fixed or mobile
subscriber unit, a pager, or any other type of device capable of operating
[0(22YiIrelETS ETRIODERORIWHEIN r6fe Tek P REFSRRE INE VB DI TS

D s it e selod hase Sl opilen
esusgmpemnt (UE), a mobile station, a fixed or mobile subscriber unit, a pager,
or any other type of device capabie of operating in a wireless environment. When
referred to hereafter, the terminology "Node-B" includes but is not limited to a
base station, a site controller, an access point or any other type of interfacing
device in a wireless environment.

[0024] The features of the present invention may be incorperated 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 108. The RNC 106
controls overall EU operation via an Iub/lur 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 rescurces. 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 (IC) or be configured in a circuit comprising a multitude

of interconnecting components. [0025] Figure 1 is a block diagram of a
WwoipelsggBeenmunication system 100 operating in accordan@€witkztgo19237

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
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hreredmiifter/receiver 128. The controller 122 controls overall procedures of

bR assignmentng B;RCH ansmissionsyrrIthan Ug:dhe, channcl

controller 122 keeps track of the status of each transmission associat

feraiion emesshiscssNeAe-héfdorip the Yo By chpanslddid: fép response,
mﬁﬁﬂﬂusswmﬂééadéﬁﬁ@@r@ﬂ%@ﬁ&ﬂ%m%ﬁ toemoRy L6 108Y-46: DL

titi t lit ty hich will.b
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information to the WTRU 102 via a DL EU s% aling channel 110. After
EAS Bngsrenresaareiedsn bE e stehior H-ARQ operation via the DL EU

signaling channel 110,

[0028] The memory requirement for H-ARQ operation is primarily a
problem for the receiver. For HSDPA, the number of H-ARQ processes and the
memory reserved for each H-ARQ process is minimized. For EU, the memory
requirement in the WTRU is not as restricted as is the case for HSDPA. Itisa
maxirmum 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 isnot as much ofa
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.

5.



WTRU 102, the WTRU 102 transmits E-DCH data via the UL EU channel
108. In response to the E-DCH transmissions, the Node-B sends an
acknowledge (ACK) or non-acknowledge (NACK) message for H-ARQ
wopesatiartafia the DL EU signaling channel 110. [0028] TheRq&fgiips/019237
requirement for H-ARQ operation is primarily a problem for the receiver.

Jor HS PA, the number of H-AR nd the memory resery,
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WimMgaRr i itat iita e ininuzalien Af theek Fﬁﬁ@ PFOEeSTRSdy

and the memory requirements. For each "stop and wait" H-ARQ process
trpeRabSohR Qriunsats 274 Ehe SPGERRIARING IRESPAHG TRBRIF BE PEPARTHG

ferandipgocessing feedback for that transmission. In order to have the

ility for co ansmission, s H AR rocesses are
?&% ed to o%%er'ﬁeﬁﬁ(%o tence g@ﬁ Gice t mglr%lo&i/olreﬁs é:}rﬁrgnf) or
begWaERt< OYTBHolCR amdchbef Nodertdifin Exlu atmhesmsirepotHIARRR
958?@&&&%&8%@&%&%%&%&3& FRIRIYER-IREGRCR PHR W BRSPS B3e

exceed the number of H-ARQ processes _required to achieve %)artlcular

Betdorares o FheRipdsrid AfA ciesefere RGPS SRR Gaidantiied

{ﬂQgﬁ;h' MQ&%@;%SO%%&S%M Ef‘»AJRﬂljd cﬁie@ﬁ]ﬁcﬁﬂh Nhe ﬁéﬂf@msm for
5/12 T/U ordance,wit one

iR ARG seass s ine v nt) 00 RES e ane PIGIAR b
tbgidbddenBritddls ThrdfodarBoddymarnidatififnibedied ) trecess Re¢d op thie

AR ?%ﬁ%ﬁ%ﬁ@ﬂ%@ﬁ‘e@%ﬁléﬁ%&n@ﬁﬁ&%ﬁ JRARR PRsasTaneH

the corresponding loss of the combining_benefit can_be avoided. [0030]
tRaTRiERiero A RafPtE efitidr SPAORoE BadprittReuLhat the

behweeRdaa ié@iﬁkérlQ 2randifaedioded 10da I anasymickian O UsHd ARR!
OpEI2ton, (NG SISHRNENT RL SR AL ARG RReRSP AL MRS &
retransmission sequence number of each H-ARQ transmission provides similar
information. In a synchronous H-ARQ operation, the Node-B 104 can determine
which H-ARQ process was used at the WI'RU 102 and what transmissions should
be combined with what previous transmissions based on when the transmission
is 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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not known to the Node-B 104, therefore, the H-ARQ process should be
identified in each transmission. In a synchronous H-ARQ operation, the
mechanism for selecting H-ARQ processes at the WTRU 102 are
wprddetsaitihed and known to the Node-B 104. The Node-BPLF4UAFAYH/019237
identify the H-ARQ process used at the WTRU 102 based on the
predetermined transmission schedule. Each E-DCH transmissio
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what transmissions should be combined with what previgus t(ar%g%g;g%rﬁ

s A hanePR RIS PTISSEh oDt o298t b
phigrpfonass poeédeatiocaingath ARQ opraqessasylddsinetivh ViRNEO2HA
%%?rq%ncs% \gi&h& first embodiment of the present invention. The RNC
&on igures i RU 102, such as the number of H-ARQ processes
024 3Hnd/or ridiraiparttiairgsissionteenamisaiashthricareehdphesturns

M Airaiaw, WanspehanRer (T GHher AR 1aRHQH BeGAsS Aited and data
configured (step 202). This,is preferablyaggrformed throu{gilI layer-3 radjo
a

TR 4BARENESHROPTRRE SR ARIRG HrotbiiiRE fo 088 For Hat t Pshemtnes
i hieieaal(ARL), plostap PRVL e MERRY bAER assighdynantioal f=aHdeatomg
an H-AR iat ith t -q, f '
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been allgcated, the process 200 returns to step 204 to, wait for next
YritifgisRaiTdeethess %%é%ﬁb&ﬁ%ﬁ%ﬁ%%ﬁﬂ%%%%&?%ﬁ
associated with this priority class is selected at step 212 and the H-ARQ process
is transmitted in the current TTI (step 214). The earliest assigned H-ARQ
process may be determined by either the lowest transmission sequence number
(TSN) or the highest number of retransmissions compared to other H-ARQ
processes assigned in the same priority data.

[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 WITRU 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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data in the highest priority class to transmit in the current TTI (step 208).

The WTRU 102 determines what data to transmit using a selected

H-ARQ process 124, preferably based on absolute priority. In such case,
whengidrzsighe highest priority takes precedence over data B HYS#EF 019237

priority class each time a new H- ARQ process is assigned. [0033] If there

IS no data waiting for transmission, the process 200 returns . to 204 to
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process may be determined by either the lowest transmission sequence
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o mvditabiel H-ARQ process for the TrCH, MAC-d flow or logical
el of theRalesied dat, WG RUAIIb GIassSMaket-amPEIBaDAcked
processes in the WTRU 102 in accordance with a second embodiment of the
present invention. The RNC 106 configures the WTRU 102. For example, the
number of H-ARQ processes and/or memory partitioning associated with each
logical channel, MAC-d flow, TrCH or data priority class is conﬁg‘ured‘ (step 302).
This is preferably performed through RRC procedures.

[0037] For each T at step 304, the WTRU 102 dynamically allocates H-
ARQ processes. The WI'RU 102 determines whether physical resources have been
allocated by the Node-B 104 (step 308). If physical resources have not been
allocated, the process 300 returns to step 304 to wait for the next TT1. If physical
resources have been allocated, the WTRU 102 defermines 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
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-7 WO 2005/125226 PCT/US2005/019237 for the current TTI (step 220).
The process 200 then returns to step 208 to select the next highest
priority data. The H-ARQ processes associated with the TrCHs, MAC-d

wilonsordsgical channels supporting lower priority classes WHEGPZAUFPII237
where physical resources are allocated and all outstanding

ready-to-transmit higher prigrity H-ARQ processes have be '
106665 T4 FERRRFES e &M%ﬁﬁﬁkﬁ@ﬂﬁ%%é@&éﬁﬁ%ﬁﬁ‘e@ﬁ%mz
Acthienines aximetinerd ata FateR Qo prrecks|dgicallebain bk dv AGsikfledv tor other
TrCH. The RNC 106 can limit the maxi ¥ of.H- e
e A

- SRR trerptiiies Meemsdieiaing teatheatbishestprivniop¢igpdg that
MAGod oW o6 ke heAIQNaLRINIQILY dHafR QINALSE FeSHRER IBFERMEA)
assigned. High priority data may have a limited humber of H-ARQ

RO B T SRS SR eSS RN o e AR St BRSBTS IARC
hansimissioridaddnathRhe examiple] sighalisigatadistbeep&t? (SRBw) H-ARQ
require loy | thi raffic channels. The SRB
%ﬁ%ﬁgﬁgéﬁgmegﬁ{o%%g%%amﬁgf }t%é%%e configured by the RNC
WRRORRC plbthensrarcor eomghtly preEBEA it HRE oropmitesfor Rieg highest
pregassestdedicatetrior thisasianneled0PBEIHEIES is arflomdiagfrpdet

[ 300, f Il ti - inthe WTRU.102 .in . .
RIS ORI A SR PR PRl i himpgioriy
EINGE (05 ABHg T Cisctteai 3 R@ﬂl@ﬂ%fﬁéﬁmmee#l Erridnen béﬂﬁtﬂl&ﬁé@f
9%8&8&?%%%&%%@%&%@ A0IAL.855Q¢AIRd With-ach _Jog @Locesses
channel, MAC-d flo

nel, MA w, TrCH or ata}grlorlt class is configured (step 302).
foishis pragevatlape bemaddh e E EEEAESIOTTEIEE e fdrHtep
374 at step 304, the WTRU 102 dynamically allocates H- ARQ processes.

e WTRU determines whether, physical resources have been

e byt RS o TURNESHER TPy ot dRe HavR e f
tiseselected data, the WTRU 102 determines whether there are available H-ARQ
processes for lower priority class (step 320). If there are available H-ARQ
processes associated with a lower priority class, the process 300 branches to step
318 to allocate the H-ARQ process associated with the lower priority class, 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] * Optionally, 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 BRNC 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.

10042] Figure 4 is a flow diagram of a process 400 for allocating H-ARQ
9.



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
WRHSMHLIRRO process is assigned. [0038] If there is no data RFiIgoRFI019237
transmission, the process 300 returns -8- 1 WO 2005/125226

PCT/US200 for the TTI. If there is data to be
PR ShL R SLTH U008 RCREI AT e oA an A e et
aipeaﬁ}nbeé}haéﬂghdd)ﬁocoﬂﬁ@uﬂmghmontpdmaf rﬁwﬁﬁaprocesses the

%M&%ﬁikﬂ@?&é@ﬁ%%&?@ﬁ&ﬁiﬂﬁ:ﬁ%ﬁ%éﬁ %fhdi HIRRREQERSE A3%e
been allocated to other h 1?5@ riority active data that™has not been

upEatsmmyirsisnihel AfsteBr4dRICK feedback received) and is
moksRiting fepsatafaathackdpiosmatiowie P aties; assigaRy AARGs H-

th cl lected at_ste 312 d the
e R S D e e SR R
allecatedupse bitly NedigiBetill-(ARO mte%wﬁercﬁiermghﬂas pawtgod dtegn
R AMIR thi Qe dele HBM%%M’H?EQ %Ee&?%% {5 FAEARR RIYCTSS . JYplahIa

associated with a TrCH flow or logical channel for this priority

BARW ESRhAY bR ﬁ%@ﬁétigdaisha\?giréﬁﬂel LARES S Rieds fhehighnsbarrity
@a@taftruﬁﬁﬁﬁﬁteﬂedﬁﬁemq‘mzﬁibbmwIocates one of the reserved

for this 318) and the H-
e T S PSR S D Ao Ty A A RS
fretasdes forhi mm&m thfatbeieomdadat@ e BRI 2nd the
SR EO AL TR ALR NP 10R MRSRSSRA A PUE ARG

priority class (step 320). If there are available H-ARQ processes

BEUSERatas i ResTpAsTIBRethse teh loiebsstapt Bitn daks hedtap an
Sﬁ&ﬂa&ﬂ@ﬁﬁ@ﬂmﬁsﬁaﬁ ptenesaagsetmied uitHheHQ RoRIeHYs been

l Sséé;gg (11:? a" C %(sjt l;:ﬁ)n%pz{&??g %a% T ns gse %g§[§£)e314 ccess%ﬂly
tra.nsmltted (i.e., status of NACK feedback received), and is not waiting for data
feedback information, the earliest assigned H-ARQ process associated with the
priority class is selected at step 412 and the H-ARQ process is transmitted in the
current TTI (step 414).

[0045] If there are no currently assigned H-ARQ processes for other highest
priority data, the WI'RU 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 ne available H-ARQ
process, the WIRU 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-ARGQ
process is allocated for the selected data and the allocated H-ARQ process is
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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
wpremiy ziata. [0041] Optionally, the H-ARQ processes alloced/ Fopefdp237
priority classes may be preempted if there is no available H- ARQ process
associated with a lower priority class. The RNC 106 copfigyres, the
AR BEHEIRS Hoshbal ters (i ToAR TSRS EFALE A eseisg om o
Tawabpriofity-ARE @Hﬁm@ﬁe@ﬁﬁmﬁsﬁmeﬂ; o daighfar phie ity ciata THicisep
Ao RS (RS EE TP RALENE LA B QCRIPTR. A SREINS By
er prlorltfl) 3a? there would be more preemption igure
da@a flow diagram of a process 400 for allocating H-ARQ -9 WO
HNATHL25226 R THISREAGR A3 PERRSRSE Of the WIRM 18%iRion are

accordance with a third embodiment of the pr ent i ventlon The RNC

JerT bR RS B ARG BH BRI AR B SRt BRa i oR B feature
wh&:énﬁatﬁemisﬁbmmamnnnmmmmhe ithé ltid? @eptocesaad dlaimeanchd the
WTR 4 ch,

R R e IR
Wﬂﬁb%@@ﬁeféhﬁmmhétﬁéﬂ%%mal resources have been allocated
by the Node-B 104 (step 406). If physical resources fave not been
allocated, the process 400 returns to step 404 to wait for the next TTI. If
physical resources have been allocated, the WTRU 102 selects data in
the highest priority class to transmit in the current TTI (step 408). [0044] If
there is no data waiting for transmission, the process 400 returns to step
404 to wait for the next TTI. If there is data to be transmitted and the
highest priority data is selected, the WTRU 102 determines whether an
H-ARQ process has already been assigned to other highest priority data
having an "unsuccessful transmission"” status (step 410). If an H-ARQ
process has been allocated to other highest priority active data that has
not been successfully
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transmitted, (i.e., status of NACK feedback received), and is not waiting
for data feedback information, the earliest assigned H-ARQ process
associated with the priority class is selected at step 412 and the H-ARQ
process is transmitted in the current TTI (step 414). [0045] If there are no
currently 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&tapiEl4. [0046] If, at step 416, itis
wheelermined 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
allodated fér arletived prioritysetasstidgta gthartdetiR Quréceds hlotatschigions,

impiBR&RYeash %rm%giq%@a{@@c@mm@%@ D2 MethBs RiRRMALE
H- AR% éarocess |s m for the selected data and the allocated

H-AR &SR ¢ 285813 JBRSELTIRIEIH b YT processes for
suppariog gtédristepiedit8isdilchanhehred€ MotidrARiSsorocess already

allogﬁtg%&r@téawdmwa%%%m m@:@g%w HarmishiocksaHa-ara
O returns to step 408 to

the current TTI (step, 424) ess 4
PrORERSEE (A HR P HGHAL B MRy LI T0847] Alinough the features and
elersehagubnghd-pR{amodesentior MaCdblovibdasadiee prefemtydof the MAC-d
floyembodiments 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
andZelemehe ofethedpeéskariminvertiom & ntinber of H-ARQ processes scheduled

for the MAC-d flow exceeds a number of H-ARQ processes required to achieve a
particular data rate for the data transmission priority class associated with the MAC-d
flow.

3. The method of claim 1 wherein the MAC-d flow is configured as a high
priority MAC-d flow, and a subset of the H-ARQ processes is assigned to the MAC-d
flow.

4. The method of claim 3 wherein the MAC-d flow is associated with at least
one signaling radio bearer (SRB).

5. A method of dynamically allocating a plurality of hybrid-automatic repeat
reguest (H-ARQ) processes in a wireless transmit/receive unit (WTRU) for supporting
enhanced uplink (EU) fransmissions, the method comprising:

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

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; and

A12-



CLAIMS What is claimed is: 1. A method for supporting enhanced uplink
(EV) transmissions, implemented in a wireless transmit/receive unit
(WTRU), the method comprising: providing a set of hybrid automatic

repeat request (H-ARQ) processes for supporting enhanced dedicated
channel (E-DCH) transmission; for a dedicated medium access control
(MAC-d) flow, limiting the E-DCH H-ARQ processes used to transmit the
MAC-d flow; and scheduling H-ARQ processing of MAC-d flows based on

a priority of the MAC-d flow. 2. The method of claim 1 wherein a number

of HrARQitirectesastscivbdidiedhior tire tMAGE Slonviexoppoisea byuntestabast

ond bAQURIPAERREPIBALELL ASllE Y AL RUEY SHRIRJRIG [ IR S Fow

transmission priority class associated with the MAC ow. 3. The

method of claim 1 wherein the MAC-d flow is configured as a high priority

MAC-d flow, and a subset of the H-ARQ processes is assigned to the

MAG-d flothedangtihecheéttiat of claimprigingh@ssinvitee MiaasidofieviridRQ process
for 8580giatRhpilivialleast one signaling radio bearer (SRB). 5. A method of

dynamically allocating a plurality of hybrid-automatic repeat request

(H-ARQ) processes in a wireless transmit/receive unit (WTRU) for

supportingT e maffeestolplaik (£ Gythemsmisdsons|itttngettietd senprising:

configuring the H-ARQ processes in the WTRU for a plurality of dedicated

chapnel mgdium access contro] (MAC-d) flows; configuring at least one of _

e TAC T o R oh BT A G B KHRE B S f SHBBoREIo
Begrrs tRirRBhiigssonssiotiata associated with a highest data transmission

priority class; and -12

S The method of claim 8, further comprising selecting transmissions of a

data transmission priority class associated with the MAC-d flow using the at least one

configured H-ARQ process reserved for the MAC-d flow.

10. A wireless transmit/receive unit (WTRU) comprising:

a controller configured to provide a set of hybrid automatic repeat request (H-
ARQ) processes for supporting enhanced dedicated channe! (E-DCH) transmission and,
for a dedicated medium access control (MAC-d} flow, fo fimit the E-DCH H-ARQ
processes used to transmit the MAC-d flow and to schedule H-ARQ processing of MAC-
d flows based on a priority of the MAC-d flows.

11. The WTRU of claim 10 wherein the controller is further configured to
reserve at least one H-ARQ process for use by a MAC-d flow.

12, The WTRU of claim 11 wherein the controller is further configured to
select transmissions of a data transmission priority class associated with the MAC-d flow
using the at least one configured H-ARQ process reserved for the MAC-d flow.

13. The WTRU of claim 10 wherein the controlier is further configured to limit

a data rate.



transmitting the data, wherein the data transmission is supported by the at
least one configured H-ARQ process associated with the at least one
configured MAC-d flow. 6. The method of claim 1 comprising reserving at
least one H-ARQ process for use by a MAC-d flow. 7. The method of
claim 1, further comprising limiting a data rate. 8. The method of claim 1
wherein a data transmission is a Signal Radio Bearer (SRB)
transmission. 9. The method of claim 6, further comprising selecting
transmissions of a data transmission priority class associated with the
MAC-d flow using the at least one configured H-ARQ process reserved
for the MAGid flprad Qs Aireless HaBRMIUISCLEMREONT RY) signal Radio
comprising: a caontroller configured to provide a set of hybrid automatic
Bea}%é%ﬁ%@ 'ERQ) processes for supporting enhanced dedicated
channel (E-DCH) transmission and, for a dedicated medium access
control (MAC-d) flow, to limit the E-DCH H-ARQ processes used to
transmit the MAC-d flow and to schedule H-ARQ processing of MAC- d
flows based on a priority of the MAC-d flows. 11. The WTRU of claim 10
wherein the controller is further configured to reserve at least one H-ARQ
process for use by a MAC-d flow. 12. The WTRU of claim 11 wherein the
controller is further configured to select transmissions of a data
transmission priority class associated with the MAC-d flow using the at
least one configured H-ARQ process reserved for the MAC-d flow. 13.
The WTRU of claim 10 wherein the controller is further configured to limit
a data rate. -13 14. The WTRU of claim 10 wherein a data transmission is
a Signal Radio Bearer (SRB) transmission. -14
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