[00011METHOD AND APPARATUS FOR DYNAMICALLY ALLOCATING H-ARQ PROCESSES
[0002]FIELD OF INVENTION [0003]The present invention is related to a hybrid-automatic repeat
request (H-ARQ) operation in a wireless communication system including at least one wireless
transmit/receive imit (WTRU), at least one Node-B and a radio network controller (RNC). More

particularly, t@e(ilesent invaiiEibH (T eANEHaRPARIASYSISTROR Dynaanaalh dlipcating 11-ARQ processes

in the WTRU for supporting enhanséd QK NEUHr AR FROCBSEERD4]|BACKGROUND [0005]An EU
operation reduces uplink (DL) latency, improves throughput, and provides more efficient use of

physical radi%b purces. During EU opepg 19 ﬁrfpﬁss is used to support EU
transmissions between a WTRU and a Node-B includlng the facilitation of a feedback process for
reporting suc@883tul or uASGcEESSRl Myankian i dnlestdnty [0CodAdrmutirer Bt EePPBARQ processes

are defined for fagh(WARG) and:Lach ) TRdisseatds kiRl Btancas Rid:ARQ prpcesses

simultaneously. Since a feedback cycle for each EU data transmission is relatively long when

compared to € FHA R BERSIHE SRS Wife ST Rt Seftmrahieds $h&ad§uired to
achieve a sugeessfili dsanikssRINCOr Maeh fabkicahstiys sierpraddit Bdstes uire ehtpio@erate several

H-ARQ processes simultanequsl (0. Afpvide lngreasad dalp fates andireduced-jatency

supporting enhanced uplink (EU) transmissions.

{0004} : BACKGROUND

[0005) An EU operation reduces uplink (UL} latency, improves throughput,
and provides more efficient use of physical radio resources. During EU operation,
an H-ARQ process is used to support EU transmissions between a WTRU and a
Node-B including the facilitation of a feedback process for reporting successful or
unsuccessful EU data transmissions. ‘ _

[0006] 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 differenf 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 WIRU connection, multiple logical channels exist. These
logical channels have different throughput, latency, error rates, and quality of
service (QoB) requirements. To satisfy these reguirements, the RNC sets a
priority for each logical éhannel 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 E1J H-
ARQ processes,

- {0008] A similar design exists for high speed downlink packet access
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[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 (NIP). The MLP is mapped to a dedicated channel MAC (MAC-d) flow

which is conne e E hMASIMAE igh h HA ro es, [0008]A
similar design g)%?g??c?rb high s%gééd downﬁ%ﬁ%ét%%gﬁggﬁgﬁg&%ggq gl\?vlr%%?k (Tf?L channel.
When higher prhﬁﬁgﬁﬁé@ﬁ%‘?ﬁéﬁlﬂ@HWHH%?&@M@#M—WHQE%@@SEMW assigned

for transmission @@ wabRtEkYdRR dhisalicypebiodean Biiie.e s irpH-ARRi ansmissions of

lower priority with a higher priority transmission. When the preemption occurs, the lower priority data is
rescheduled forigﬁeirl-}%ﬁﬁgrg’ﬁé%i%ﬁ TRIACFAR PRSI0 ﬁ%%%ﬁr\ﬁﬁmﬂq‘%ﬁ%?ocess

preemption is atisiekteieite it tf Goetohtidgled frer bR} achrantdgesafann RtdHARQ operation
is the ability to sipygegeceived dala Jrom: A YIRS TaNsIISSIons a#é‘od 1o gormblag 1 eeBr%}"a?“S
transmissions with subsequent transmissions to | Crease the pr% ability Of a stccesstur data

transmission. HERTRRIEILG hERaHeRqraRt rArestase sine PreBrddierneratorsdtathibifithe previous

transmissions, afekihkzetiel CBDRRG BABNEYRf e kARG RIQCESSERIS IRSLIORLALA reason for
implementing Héé%%qcess ﬁ{ge ption is that the number of H-ARQ processes that can be

configured in th SEHn REBERh AR IR b Tiganess thsrekabiliy Abmory for
reception processingssfié almauttafsmixsiony inHoswdiER U dimiles. fOARLBeraUsR4 is-e0ommon to
“have a large a wey priQri small amount of higher priority,data, when processing
lower priority tggg%%%%s?%gs%%ggg%? %qaq\:/%?d%}i%‘éﬁlﬁsg él’af%%rf%ésrs ﬁ)ﬁgfit?/’%/?a%ﬁ?rs s in order to

maintain QoS reqoiERiag adsaTtagsghdrephdkiiRdznacassesvergiority data monopolizes the H-ARQ
processes, it mayiegrade oye@layaie ﬁﬁ%ﬂiﬁfgﬁ-ﬁ@@?BYEJesﬁi%Pgelﬂgc?&Pﬂ%ﬂté’tq&&a allows
greater latency, it can result_lglgrea;ggelgs-g\s t%a%rocess holding time. 01%1‘-AR_Q rocess preemption
may solve the trﬁ}‘g’rh%s‘?gﬁ{ Q p can be‘conﬁgured in the RU is ted.

While each H-ARQ process requires considerable memory for reception

processing, the amount of memory in the WTRU is limited.

[0011] Because it 15 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 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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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-AR Ss preemption.is.emplayed, these initial transmissjons and
retransmissior?gg\}\ﬁﬁefrseucﬁf(jges% y?ﬁé%%sfglﬁselg%p%%%ﬂ?c%s% fe 035%3(9@&?5&?%&1' Zi6RE, which wastes
radio resourcasititlizeebfopttd tirdtiatdsemmpted transmissions. [0013]SUMMARY [00141The present
invention is a method and apparatus for dynamically allocating H-ARQ processes in the WTRU for
supporting EU transmissions. The H-ARQ processes in the WTRU are reserved for specific transport
channels (Trcid%}3bedicated channel medium a2Ed¥didh¥rol (MAC-d) flows or logical channels
associated withyglifferent defia paRASRISSRMRETEY %&%&-éﬁ@aﬂwﬁlmwﬂa@ﬁ% processes
from those reseyved., Hﬁ% rocesses tha}%are%ailable. Optionally, a higher priority channel may be
allowed to allo??g(l%agﬂ Y BREREE SR IR R N o Yo ioE S BRB PR %Wi%%?%i&h? H-ARQ

proceslses Imaﬁbétﬁ}r@nqpsecz ﬁ?eﬁuéﬁm Wé)imrmmsb bﬂ%&%&:}gﬁé&iﬁ@@@ﬁ@b}c af gatadeansmission, (for
example, clos grpiration of i n_timen), or by RNC confi lan -ARQ pracesses.
Alternatively, S%%m?ﬁoﬁgf%cglgoé I—%?R%ﬁp%%es%%g\é’n%g@sb%’%%ﬁ%%@ﬁﬁéﬁﬁ-ﬁ Iggémﬁlzcess may be
allocated fromcharelafmnsiptasl WithdiSriankdaisitranpritrsipropsachyciemsas| TheERET priority

HARQ may be,psesmpigch 109 LR850 aRCenRdEh {E&R@éeﬁlﬂ%”ﬂ%eé%ew@m data may

achieve maximugahdata rates, and higher priority transmissions may be initiated at any time without

requiring the rfE24181eH REPEIbE AMUSHEERTITEN Sl rasbRmPrr ARty dip aleis 1rEpecific

channels and ARfyvingdas \WERWHD tyniowienlyistingatbihest H-ARRPragesseIIIAREU data rate

and transmission latency for. these chan eliﬁan be betterglgﬁ?’rﬁnteed to n% et their QoS requirements.
A (o] gﬁ

[0016]BRIEF BESCRIPTION LT e TNEETRAA % HRRTEET ARG SFSERTIAG of the

invention may dssagdnsoristiva, (for example, close to expiration of lifespan timer), or by RNC
configuration of H-ARQ processes. Altema‘ciirely, a common pool of H-ARQ
processes may be configured and an H~ARQ process may be allocated from the
common pool in accordance with a priority of each channel, and lower priority H-
ARQ may be preempted.
[0015; In accordance with 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 WTRU to
dynamically allocate these H-ARQ processes, the EU data rate and transmission
latency for these channels can be better gunaranteed to meet their QoS

requireme_nts.
i0016] 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

8.



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
commimication system in accordance with the present invention; [0019]Figure 2 is a flow diagram of a
process for allocating H-ARQ processes of the system of Figure lin accordance with a first

embodiment %fc ggl% gres%%ﬂnc\é%nt{p%ig%vo Fllglurre 3 is a flow diagram of a process for allocating

H-ARQ processes of fiie systempof2 igure |F1 accordance with a second embodiment of the present

invention; andJ@R 1]Figuiégars 2 fieve dlagr aiapfaanpnice ssrive sl deatitigdatAR QlpxBcgsses of the
system of Figyre:d.iAgeardanse it hird AraPedimant ofihe Hes eRtinNetoN the

present invention;

[0020] Figure 3 is a flow diagram of a process for allocating H-ARQ

processes of the system of Figure 1 in accordance with a second embodiment of

the present invention; and

[0021] Figure 4 is a flow diagram of a process for allocating H-ARQ

processes of the system of Figure 1 in accordance with a third embodiment of the

present invention.

{0022] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] Hereafter, the terminclogy "WTRU" includes but is not imited 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 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 incorporated into an
mntegrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.
[0025] _ Figure 1 15 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
iransmit 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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[0022] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 100231 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 in a wireless
environment. When referred to hereafter, the terminology "Node-B" includes but is not limited to a

base station it tﬁ r int.er.any other t of interfagin ice in,a wireless
. : %ﬁgk el.%@??ﬁ%ﬁﬁ&é% i T AR 2 3% SSCH o
environment. %c%‘z e features of the pre er?t m%en%}})n gﬁqlég)g%e m’éﬂc%foec‘){r:gg %\,tg:')c%%%llntegrated circuit

(IC) or be confl§@fdd in a EheulV EBRpHSAHigaudentiau denbiofesridRne @ingadttn pd FeABR[0025]Figure 1

is a block diagram Qba WireleasRem TR icRioR-SYSIAM MO ARMATRG ITAceRitianes 1wih the present
invention. The system 100 jncludes at least one WTRU 102, at least one Node-B 104 and an RNC

106. The RNEREPEATRSRI RRORSHEES (P atBR VRS LRSS ALt P CEh frnrpiEi9Barameters for
the Node-B 1@ atherihery) TR dobOirucizakeanfigtiation bt LARQPEaER 358833 dsiBthe WTRU

102, initial transmit power.level, imum allowed. EU transmi wer or available physical resources.
An UL EU channe 1%‘?? i‘é"‘ésﬁ&gt}%é’trﬁ%%sﬁ 'tﬁ&ﬁ/%ﬂ%}%} 1f-ﬁléeis\lgéllégg?lgﬁl[gzﬁ;%rofaciIitating EU
transm@ss!onstfﬁhenutSEm M@E@Mﬁ@?ﬁ%sl&ﬁ anhdroedueidatonahbapattiBisbaH) for
transmission @f EﬁQE%H daia.andyney-Rise/reiude %ﬁﬁﬂ%%%éﬂm%&@&%ﬂ&ﬁ&a&&&h The UL EU

signaling may. also be transmitted via the E-DCH. [0026] The WTRU 102 includes a controller 122, a
plurality of H-R&EP#5EEsses 124, a memory 126 and a transmitter/receiver 128. The controller 122

~ controls overgihpzoredureBef H-BDBR assignimivra)dtEeDWHRANSOTSSHE: Rudhaimgre, the
controller 122 keeps. track of t at f ransmissi ciat ith an H-ARQ process. The
memory 126 s%ﬁo??é%%fﬂféw atgo%‘étlgﬂ%%?;gponY%@?W?}%%%%%gggéﬁéﬁﬁsmg emory 126
may be partitimwmﬁam@@m@f@mm@mmmmmmwﬂngmmmﬁqer detail
neremnafter, [0R%y deal-sld b taoemRsIRAe: Bey WE R Qe asnda s chaneLalipealigh request to the

Node-B 104 via the channel 108. In response, the Node-B 104 sends channel allocation

information to YhEERN TRY B WERY BP2erammin Sy BahAata v thadlEBhrharaslii¥burces are
allocated for the YéIikkd @2, the BMIRY Aardransews Enb Ndadatadadhed hhbeanael 108. In

(NACK) messi bGPt RIS B8 S A tie BERSCRE AT e GFFEF LG OB e mermory

requirement faighAREcbperafidilds primarily a
[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 IMemory
requirement in the WIRU 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 WI'RU 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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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. It is a 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 cycigof generaung: e ianamission.andnaiing fgs and processing. feedback for that
transmission. In order to have the ability for continuous transmission, severa HAR processes are

required to opBietiinSedleMaGeb v sivrdogieah shronets guiiement dfatdynemRElINO2 is not as
much of a congeseiadEl): the IS RRHARE BReSSE B4 AdbE ey dpGargserved for
each priority class may exceed the number of H-ARQ processes required to achieve particular data
rates for each%?ﬁ?ﬁﬁ?éééé&lﬂf@%srﬁ‘@i CSWwﬁ?@W#&%WWRR@W%%eS than that
can be used ateoseidime. In accordance with one embodiment, the H-ARQ processes are reserved for
specific TrCH C-d flows of lpgical channels which can be dynamically allocated by the WTRU 102
at any time so%?fé\gt&preemogégr?f c-)@gn&g g?%f/ogs%a r?é& ﬂ%aeﬁ@%roc%ns‘%ugﬁg hEEorres Bnding loss of
the combiningeBBfesh et B Bloitled 0o 30y Aede AR 16 pdration anaycheeaithe syRAronous or

asynchronousspeiuess) éﬂ@ﬁ&\éIﬁHﬁﬂ%Mf&&ﬂg@%ﬁ%ﬂ&&%@ﬂ%@W% iﬂfz‘?@ operation,
the mechanism fqr selecting H-ARL%dproc_esses at the WTRU 102 are not known to the Node-B 104,

therefore, the BEAREYHS 104 iHRsTiRIG itheR MR rraresrorhoM & g Mentdifsls H-ARQ
operation, theimestinnismrfdsselecling syAfMehnsaecHsaRAIHE-AN IR Uhi QR At predetgrmined and

known to the Nqde-B 104, Jhe Node-B 10 | ify. the H- rocess used at the WTRU 102
based on the Béie&c%tlégln%#g %ﬁgﬁ%fggié\é eguitf.jn éacﬂf—@é#%ﬁ?éﬂﬁf&&ﬂsﬁﬁﬁﬂég a new data
indicator (NDIiedieslird) 1hét FrethiodmBstitnispiidentfiribhe HaRMissionsased metthasmission.”

The intial valiy okha Y Bnlicatesd L AaeuARSSHSAR 5 & ACUARSIN SEio0 Ay ansmission

sequence number of each H-ARQ transmission provides similar information. In a synchronous H-ARQ

operation, the FRRFREESIOU LBFHMSE rhiReWh A - Apddsainscd8PNadndieetmehebey THIY 102 and what

transmissionsishastsimambines Avikewhai piavingsransMissianshases omwbheRithe transmission
is sent. 10031)Figure,2.is w diagram.of a process 200 for allocating H-ARQ processes 124 in the
WTRU 102 inzé%icgrag%\%eeﬁvvflit%%%f: % Sn%‘(%i EnY SRR BISE AnPER ST FSSERIE 106 configures

the WTRU 102¢ackrasdies semberecibiahRQinade $EaR Wt andiosine monidariitaiing associated

with each logisahgannel, MAGddnuniansnerebaunal 4l GRARL Y3 priali dass,are configured
(step 202). This_is preferably performed through layer-3 radio resource contr%?%ls signaling
procedures. [%éﬁﬁ%ﬁ@&ﬁ’ﬂ%ﬁﬁ%ﬁiﬁ%ﬁé@ﬁéﬁ%&fﬂﬁ Waep what trrnwiRigsehawldy dynamically

allocate an H-BR&mpboeASHitssaciatad Mtk the dueH:MAGAdow eniagisal chagaealhging serviced.
The WTRU 10125 g&er'ggrmines whether
{0031} Figure 2 is a flow diagram of a process 200 for allocating H-ARQ
processes 124 in the WIRU 102 in accordance with a first emmbodiment of the
present invention. The RNC 1086 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 (TTT), at step 204, the WTRU 102
may dynamically allocate an H-ARQ process associated with the TrCH, MAC-d
flow or logical channe] being serviced. The WTRU 102 determines whether
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physical resources have been allocated by the Node-B 104 (step 206). If physical resources have not
been allocated, the process 200 returns to step 204 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 208). The WTRU 102 determines what data to transmit using a selected H-ARQ process 124,

preferably based on absolute priority. In such case, the data in the highest priQrity takes precedence
over data in aﬁ%ﬁé“'ﬁ%ﬁé’ﬁﬁf %ﬁ%@ ‘éeaé%e |ﬁ'1'1:19% 5%%‘?/5%&1&%%%%0@&??23&%&5%% P%@C%%’ﬂf there is no
data waiting foeseuresmissionotteqr eosated Ghetuntsdo 200 p2dntaovaif@0the wait /i |. If there is
data to be trapspyuechand gata jatheighest Aoty classis. selscied | 8, f1e WTRU 102
determines whether an H-AR %gri)cess 124 hsas a%rea(&ilysgegs%ggegié%eege 0 other qsgigci‘%%ving an

"unsuccessfuPfithihiisiygheghnriorsie gleatte FanFrihRObs oement PAlKstsh @08) allbeated to other
data that has wetiEer s decassiuly wansaited tendaadback inflimationingluiing.aNACK message

has been receli¥ for, data feedback infgrmation, the earliest assigned H-ARQ

%d , qnd#ﬂ ot Wﬁitincg 1 _

process associatel Wi s BroTRF ARsY e Bnesthy: drsrhrrsea herattin o Berbests is
transmitted inpFertiyrfeked etstbmed defdm e arickivaasighetti tARQ IO cRss irywlie-determined by
either the Iowg%ér?_?m§§go&§i§gg&nce number (TSN) or the highest number of retransmissions
compared to other -ARQI[gtroces_ses assigned in the same priority data. [0034]If there is currently no
H-ARQ procei¥askigned idbereisqadatavaifiag fombvssoustivmahe pission20fattsrtse WTRU 102

detenines wbekay oo an & Sdatoees usgs el ICHMACGH gy gr o)
channel, availa r.suUpportin ransmission of data in this priority class (step : ere is an
available H-A@%ﬁ%&%&tﬁ?ﬁ%ﬁ%ﬁ%? Sﬁ%fget%élbﬁﬁ%fzﬂ% FE%MLM {SFRiEsses 124
associated withittherrity-sRespobthes delebiacatai(hepn?dB)gi e tploekty €a8% Mayghe mapped to
configured H- ciastselgnwit t least f g logice annel, a MAC-d flow and a
TrCH. If there%?%%l\?ﬁagg?lﬁ%%égproceggﬁs'isag??gﬁﬁh&%f%%%\%%Pf8§?§§;1li\§ﬁ el of the
selected dataPgse pHerrjed deLihen siadadthsteinqbioeterd s fordbaf iy remnFmitistbfi220). The
process 200 tmags&wm&%ﬂﬁenzﬁ%mfg%m%@%@%&@&M@{Mﬁ&ﬁ';{ém processes

associated with the TrCHSééMAC-d flows ar logical channels supporting lower priority Classes wait for a

TTI where phySRaPRSurake Sechackaniarmaiioh otheapiset raatigoed PROPRSE priority H-ARQ
processes hawesoeancdariinaili{GoRbk iarequaddrdiaibtes umabarpé H-ARQ peessses required
to achieve maxi d rates, for each logical chanpel,, MAC-d floy or TrCH. RNC 106 can limit
e s R e (e T G ttost ATOIEE TG, MAC.C
flow and a Tr@FPeFssnafdustideloriminedthy eithemtben duatst ratensiaibrl egicabeh anmsheMAC-d flow or

TrCH, when lowerpieriyHiMRQPIERESL S AFeL ALY ASRIons LEligh By i8&ﬁxrd§t y have a

limited number of H-ARQ processes that limits the maximum data rate, but st pr0\7| es for low

transmission IBT&FES BT RERTHIR R FAmMR STAH Bébfers (SRBs) require low latency, but not high
data rates of tfafeichannéfshiheisiibreiGihJWMRG iewedy dogisalChannel gagydhenpe configured

by the RNC with RRG AIecRAvER 0L R IRL AT Gk B g WIrR HARR RgSgsses dedicated
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 &
TrCH. I there is no available H-ARQ process for the TrCH, MAC-4 flow or

logical channel of the selected data, the priority class is marked as being blocked

-



[0036]Figure 3 is a flow diagram of a process 300 for allocating H-ARQ 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 configured (step 302). This is preferably

performed gy AR, prospxkiesIAPSTAESY Sach by AL S8.304, 11 WIRLLIOR dynamicaly

allocates H- ARQ processes. The WTRU 102 determines whether physicatresources have been
allocated by theeRedciEheH peientadsie it Biddi fe sorersshasrecigieB eathdhe Fa@Hsthe process

300 returns topsien SAduie v aikion e nrxk ThoblysicaldesauseThave earmlgesfed, the WTRU
102 determine}the h'églygsfs priority data to t{ansg&ic;[ in the _current TT1 (step 308) each time a new

H-ARQ proce8s'fE%E TEERS e Rl ps A aRA R Rt R B ArRSTo T TR Bt ess 300
returns to stepigisd foidtieyr-ART Iptbdkae Isndatssinbetvangmitted, the WTRU 102 determines

whether an H process:ha e ssigne to r, highest priority data having an
"unsuccessfuFﬁ%r%missigir?'lgtﬁ??é{%stes g‘%d?.ghean %ﬁ@%%égs% rgg%%%snl)é ‘c}ilcjl'aeé; to other
highest prioritpéeRererEHE: tris noebioeaides sl tharars it flew statuSHf RACK feedback

received) andisjoot iiia ot iaie eadbiack IR AR A B assIANEY £ ARQyprocess
associated wiih the priority class igfselected at step. 312 and the H-ARQ process Is transmitted in the

current TTI (st&FF3985 S00 ¥5saherea Adbafrently s aag fedriih Tbip eiestzely e highest
priority data, theWIRthk0 Astatestaicreachhatival thasenis, MATCARQOTESE avadrieassociated with

T Wl e e IR R g Rl s S e e
processes for imstediprpsnetistdiarsyesacd that Hinnihor cvedmisttramsmittecbat stidp 314. [0040]If
there are no ayajlalle HiGHR RLREBRER 0L IR0 A35s8le, signaling radio bearers |

(SRBs) require low latency, but not high data rates of traffic channels. The SRB

TrCH, MAC-d flow, or logical channel may then be configured by the RNC with

RRC procedures for a higher priority and one or more H-ARQ processes dedicated

for this channel. - : | -

[0038) Figure 3 is a flow diagram of a process 300 for allocating H-ARQ

processes in the WIRU 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 con.ﬁgured. (step 302},

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 308). 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 WI'RU 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
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the selected 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 Jable.H pr s@associated with a lower prigrity, clas IS prigrity class is

blocked for tk@é?é%?e%?@ﬁgt%Bgﬁeg?%ﬁ%%%ﬁ&%%%%@%?&%%%@éﬁ%owiﬁ&{ the next

highest priorit§aieraine0xtiethst otralf; AR RO fce sbes &l derte dufsigimietopoidrity classes may

be preemptectigliisaryalaleibk AR Qpocess AssclaRd Miib alowscpiofty class. The RNC
e SS.

106 configures number of H-ARQ processes reserved for each priority cg a’large number of

H-ARQ proce88dd-AfE@Eareishrst brghelprnt tatthenaishne mmpritie astiiedatptbat If fewer
H-ARQ procehaes &y beasenveskianhighatspriony, data, ihaadherearniddas a0 piesmption.

[0042]Figure 4 is, a flow diagram of a process 400 for allocating H-ARQ processes of the WTRU 102

in accordance With a. ﬂ%i‘r’vda{e%nnﬁrgaﬂr(%ﬁ %F %rgéa“ %rél%}eo éar?n&ﬁe ?ﬁ’fﬁ?zﬁ&si‘@@%ﬁf@%s a common

pool of H-ARQ@1preseesexiabasi ibhiibe phatiighcbaeide vcethakitepA 1Lundeho HHARRQ processes

that can be u?ﬁgégm;gﬂgﬁtgmgg&&g&(ﬁf é@%ﬁ 43)For each TTI at step 404, the WTRU
all R ’

102 dynamically allocates H- ARQ processes. The W 102 determines whether physical resources
have been alldi&d by thl Risae asemvrvarepioassisprd ScaRQ wuaressehtrdlobisbest allocated, the

process 400 retiurisytd e HOAMDRIAIL Forabte ek T HEBRYSKald @ssaurmﬁgv?b@e%g allocated, the
S

WTRU 102 select ta in the highest priarity.class jo transmit.in the current TTI (step 408). [0044]If
there is no dafa %Eo% %ga 4l ?%ﬁ?%lggi%ﬁ{r&%’aggceé ?eﬁﬁ@lt‘éhgf&?hf@ﬁmfb?’the next TTI. If
there is data tot4ss {edersAilfibdl Btibthéstrig hesilphitril-ARA isrsalecfertib@MSTRLLIEQR dfetermines
Whether an H-ABSIetrananakeRRY hosusdlaetio e lldlest ol daia aying an

"unsuccessful transmission” status ste%é:;m). If an H- process has been allocated to other
highest prioritfPAdtHeRTiE thakegs & nadistHes dfhRigapronsistold, tiamsroibte AfStCK feedback

received), andgmgnot waiting for data feedback information, the earliest assigned H-ARQ process
associated wiﬁ@égﬁprioritoy[ L{cglﬁ?s IS sele%edig%eﬁ 412 and the HS-AR%PE)ro_ce_ss is transmitted in the
current TTI (s 4). [0 TREFE BP"HB R Rprser e s BEISEECIBF tfier highest
‘ the selected data, the WITRU 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] Optioz:{aliy, 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 & process 400 for allocating H-ARQ
9.



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 alr lo r.a lower priority class data, (step 420). If there is an H-ARQ
process alreag?/og %ggéfgﬁeor a iower0 g%ﬁfﬁofé%%cgﬁgﬁtﬁg‘%é@é%@so HscRRsE b the lowest
priority class damﬂém#ee'ﬁhptw@té@&mﬁm%?aem lebRE BrafQpivalisegteskfor the
selected data gaibeorIRAAEARIACERTIA JARBIILPH. (RiERS Al AL Il dNieLe 1o no HARQ

C £
process already allocated for a Ioweg)ﬁ locked Tor the current TTI

; riority class data, this priority HRESED
(step 424), anBsfeAprsecd®ady FBruMERY S8R GtrptdOiect the next highest priority data.

[0047]Accordit@4gian emBeginantrat hespipaeal Aventey 1es g s pravided.admahag for
communicatin er an ugll e%?ggfgggp%décated chapnel (E-DCH), comprising: providing a set of
hybrid automatlcééﬁg%eisrsea'ues% 2 DCAEEBES ?fo?hﬁﬂ”élfﬁ%m%ﬁgﬁﬁ’i%g?@ﬁ; reserving at
least one H-ARDqateddss the dsetbBshtifitapddiin 3CphgsicantsabineaeHicatedichanel (MAC-d)
flows, whereir, A0 s Qlaer 691G SPRAIEMACH wn only Uee HraRQ propesses that have

not been reserved, allocatlngpg reserve ocess assoclate & 3fEcific MAC-d
flows; and trafeRAHEGRT Baita RranG ineatnddde Hprelectsi 0048 Phdigtedigdionty further

comprise limitilgesa faraberef H-MRQupresesIasepfigigied for a MAC-d flow, wherein the limiting is

used to achiey ata rate, [0049]A data transmission may be a Signal Radio Bearer (SRB
[S(ﬁfﬂ tﬁt{:ere 1J no c?ata warltmg for transz%xission, t%e process 400 retur,cgs )

to step 404 to wait for the next TTI. If there is data to be transmitted and the
highest priority data is selected, the WI'RU 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
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 F-ARQ process is transmitted in the
current TTI (step 414).

[0045) Ifthere 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 step 414. |

[0046] If, at step 4186, 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 2 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-



transmission. [0050]According to another embodiment of the present invention, there is provided a
wireless transmit / receive unit (WTRU) for communicating over an uplink enhanced dedicated channel
(E-DCH), comprising: means for providing a set of hybrid automatic repeat request (H-ARQ)
processes for supporting E-DCH transmission; means for reserving at least one H-ARQ process for
use by specific medium access control for dedicated channel (MAC-d) flows, wherein MAC-d flows
other than the specific MAC-d flows only use H-ARQ processes that have not been reserved; means
for allocating a reserved H-ARQ process associated with one of the - specific MAC-d flows; and

means i?%}[&%?{{)ét& Ng:dpta4sing e afogaird H-ARQ-AIRELFSIRURIATACIW IR /May further
comprise limiting a number of H-ARQ processes configured for a MAC-d flow, wherein the limiting is

used tolashieveiamttalate droes 2pisdariprian shissisrbeldselar Sl alresaib BEhlees 8,
transml‘%%llgr%.he process 400 returns to step 408 to select the next highest priority data.

[0047] According to an embodiment of the present invention, there is provided
a method for communicating over an uplink enhanced dedicated channel (E-DCH),
comprising: providing a set of hybrid automatic repeat request (H-ARQ) processes
for supporting E-DCH transmission; reserving at least one H-ARQ process for use
by specific medium access control for dedicated channel (MAC-d) flows, wherein
MAC-d flows other than the specific MAC-d flows only use H-ARQ processes that
have not been reserved; allocating a reserved H-ARQ process associated with one of

the specific MAC-d flows; and transmitting data using the allocated H-ARQ process.

[0048] The method may further comprise limiting a number of H-ARQ
processes configured for a MAC-d flow, wherein the limiting is used to achieve a
data rate.

[0049] A data transmission may be a Signal Radio Bearer (SRB)
transmission.

[0050] According to another embodiment of the present invention, there is

provided a wireless transmit / receive unit (WTRU) for communicating over an
uplink enhanced dedicated channel (E-DCH), comprising: means for providing a set
of hybrid automatic repeat request (H-ARQ) processes for supporting E-DCH
transmission; means for reserving at least one H-ARQ process for use by specific
medium access control for dedicated channel (MAC-d) flows, wherein MAC-d flows
other than the specific MAC-d flows only use H-ARQ processes that have not been

reserved; means for allocating a reserved H-ARQ process associated with one of the

-11_



[00531Although 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. CLAIMS 1. A wireless transmit/receive unit
(WTRU) comprising: means for providing hybrid automatic repeat request (H-ARQ) processes for
supporting transmission over an enhanced uplink (EU) channel; means for receiving configuration
niormalign.Wbettteentioal A e MRARIBAIRAIRS WDl AR R.TanesaRNAe ARgpAled
with a particular dedicated channel medium access control (MAC-d) flow, wherein the association
indicatesrwgisgata from the particular MAC-d flow may be transmitted using an associated H-ARQ
process; for a transmission time interval (TTI), means for allocating an H-ARQ process for
transmission of data from the MAC-d flow, wherein the allocated H-ARQ process is from one of the
associate8IARQ pBitesIEERAAd maymbaribdor tememitndivatiniom thamixe-dflobl-dlRthe EU

channel using the allogated R 2SS The. U L i confiqurati
el e AR AT Lo S R R hete o csmleeetr

received 1or eac re
data rate.
[0052] A data transmission may be a Signal Radio Bearer (SRB)
transmission.
[0053] Although 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.
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3. The WTRU of claim 1 wherein the configuration information is received via radio resource control
(RRC) signaling. 4. The WTRU of claim 1 wherein the configuration information is received from a
radio network controller (RNC). 5. The WTRU of claim 1 wherein the configuration information
limits the H-ARQ processes associated with a MAC-d flow. - 13 - 6. The WTRU of claim 1
wherein H-ARQ operation is synchronous between the WTRU and a Node-B. 7. A method for
supporting enhanced uplink (EU) transmissions implemented by a wireless transmit/receive unit
(WTRU), the method comprising: providing hybrid automatic repeat request (H-ARQ) processes for
supporting transmission over an EU channel; receiving configuration information, wherein the
configuratidaliffdyiration indicates which H-ARQ process are associated with a particular dedicated

channel medium ?[ccess &%’i{gfe@él%@ R\ﬂ,e\g@%e&;pmmga%%l 'Qgé' es that data from the

particular MAC-d flow may be transmitted using an associated H-A rocess; -
means for providing hybrid automatic repeat request (H-ARQ)

processes for supporting transmission over an enhanced uplink (EU) channel;

means for vreceiving configuration information, wherein the
configuration information indicates which H-ARQ processes are associated
with a particular dedicated channel medium access control (MAC-d) flow,
wherein the association indicates that data from the particular MAC-d flow
may be transmitted using an associated H-ARQ process;

for a transmission time interval (TTI), means for allocating an H-ARQ
process for transmission of data from the MAC-d flow, wherein the allocated
H-ARQ process is from one of the associated H-ARQ processes; and

means for transmitting data from the MAC-d flow over the EU channel
using the allocated H-ARQ process.

2. The WTRU of claim 1 wherein configuration information is

received for each MAC-d flow configured for the WTRU.

3. The WTRU of claim 1 wherein the configuration information is
received via radio resource control (RRC) signaling.

4, The WTRU of claim I wherein the configuration information is
received from a radio network controller (RNC).
5. The WTRU of claim 1 wherein the configuration information

limits the H-ARQ processes associated with a MAC-d flow.
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for a transmission time interval (TTI), allocating an H-ARQ processes for transmission of data from the
MAC-d flow, wherein the allocated H-ARQ process is from one of the associated H-ARQ processes;
and transmitting data from the MAC-d flow over the EU channel using the allocated H-ARQ
process. 8. The method of claim 7 wherein configuration information is received for each MAC-d
flow configured for the WTRU. 9. The method of claim 7 wherein the configuration information is
received via radio resource control (RRC) signaling. 10. The method of claim 7 wherein the

configuration informationrig regqies! from aradia e SaRQIEL RNG)s synchbodiigmethod of

claim 7 wherein the configuration information limits the H-ARQ processes associated with a MAC-d
flow. 1beTheemétieod dihdiaand avlNedsiBH-ARQ operation is synchronous between the WTRU
and a Node-B.

7. A method for supporting enhanced uplink (EU) transmissions
implemented by a wireless transmit/receive unit (WTRU), the method
comprising:

providing hybrid automatic repeat request (H-ARQ) processes for
gsupporting .transmission over an EU channel;

receiving configuration information, wherein the configuration
information indicates which H-ARQ process are associated with a particular
dedicated channel medium access control (MAC-d) flow, wherein the
association indicates that data from the particular MAC-d flow may be
transmitted using an associated H-ARQ process;

for a transmission time interval (TTI), allocating an H-ARQ processes
for transmission of data from the MAC-d flow, wherein the allocated H-ARQ
process is from one of the associated H-ARQ processes; and

transmitting data from the MAC-d flow over the EU channel using the
allocated H-ARQ process.

8. The method of claim 7 wherein configuration information is

received for each MAC-d flow configured for the WTRU.

9.  The method of claim 7 wherein the configuration information is

received via radio resource control (RRC) signaling.

10. The method of claim 7 wherein the configuration information is

received from a radio network controller (RNC).
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11. The method of claim 7 wherein the configuration information

Iimits the H-ARQ processes associated with a MAC-d flow.

12.  The method of claim 7 wherein H-ARQ operation is synchronous

between the WITRU and a Node-B.
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