[0001]JMETHOD AND APPARATUS FOR ASSIGNING HYBRID-AUTOMATIC REPEAT REQUEST
PROCESSES [0002]FIELD OF INVENTION [0003]The present invention is related to a wireless
communication system including at least one wireless transmit/receive unit (WTRU), at least one
Node-B and a radio network controller (RNC). More particularly, the present invention is related to a

method and apparatus for assigning automatic repeat reguest (ARQ)/hybrid automatic repeat request
(H-ARQ) procesé%@]n]] the g{#%@ @’ é@@ﬂg i '@@ Eg’_ssions.
[0004]BACKGROUND [00 et plin covéerage, throughput and

ods for |mprovmgh
transmission Iateﬁgggare being investigated_in the Third Generation Partnership Project (3GPP). In

order to achieve 3 goals, scheduling a?@lagsqarﬁwaa%ysical resources will be moved from
the RNC to the N&#iB. [0006] Phedibde:Bricar mhkel tecisiohssand-mamag@tiysadio resources on a

short-term basis petterthandhe BNG-Aeweysimibe.RNCusH ketatos, coase Rvaradkcontrol of the cell
with EU services_so that the RNC can perfor lons such as.c _%admission control and congestion
antrol. 000 TTAr SR T e S B b e o

is related to & method and apparatus for assipgning automatic repeat request

(AR hybrid automatic repeat request (H-ARQ) processes in the WTRU for

gupporting enhanced upiink (BU) transmissions.

[0004] BACKGROUND _

{GO0E] Methods for improving uplink (UL) coverage, throughput and
transmission latency are being investigated in the Third Generation Partnership
Project (3GPT). In order to achieve these goals, scheduding and agsigning of UL
physical resources will be moved from the RNC to the Node-B.

160061 The Node-B can make decisions and manage UL radio resources on
a short-term basis betier than the RNC. However, the RNC still refains coarse
overall control of the cell with EU services so that the RNC can perform functions
such ag call admission control and congestion control.

16007] A new medium aceess control (MAC) entity called MAC-e is created
ina WIRU and the Node-B to handle the transmigsion and reception of enhanced
dedicated channel (E-DCH) transmisgions. There may be several independent
uplink transmissions processed between the WTRU and UMTS terrestrial radio
access network (UTRAN) within a common time mberval, One example of thisis
MAC layer H-ARQ or MAC layer ARQ operation where each individual
transmission may require & different number of transmissions to be successfully
received by the UTRAN., Proper assignment of data blocks to ARQ/H-ARQ
processes for transmission is necessary for operation of the BU services. This
funetion includes rules for retransmitting failed transmissions, prioritization
between different lozical channels and provisioning of quality of servize (QoS)

related parameters,
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in a WTRU and the Node-B to handle the transmission and reception of enhanced dedicated channel
(E-DCH) transmissions. There may be several independent uplink transmission g processed between
the WTR0&(4d UMTS terrestrial radio acce$S$NWdtR (UTRAN) within a common time interval. One
exampleﬂ isis MAC, layer, .H-Aanﬁ)r é I%¥eﬁ1A Q.aper t{p t%lﬁerglg ch,i (i{Mngezal gansmission
may req irg%;é%]iﬁerent%cgroﬁglenrgo ?ransr%{l s(?%)ns to gg)susccesg}u rf}/ rec’eive?bi/ tr%)e UTRAN. Proper
assignmen¢tbbddta bisigidnty ARQAMHARO oD ssbsfali¢regrsatissipreds (feddRaryrfoesgeration of the

EU services,, This function includes rules far retransmitting.faped trapnsmissions, prioritization between
different flong?(lz%rpgﬁtgé] ne s%nvéllﬁfS%?siéﬁ?nﬁugfr qheéa};i%y o#%e?‘\;%?ez&g dbs %reg%gggagonﬁ%%eés% E '
[0008]SUktiARY [@00fajAcvopingitetens dspenhofithé prégentHventisnatinerenbgsedvided a method
for assigning.a plurality of hybrid aut tic r equas (I—]{AB ro [ Iﬁn}ﬁgn éad ina
wireless ﬁ%%%%?rieoélei grﬁ?quE@)%e%m t gg§cglr%%r}%ing? re%g%ng%%%%%ﬁtlon parameters for
enhancedrapinis(Bl) opecatich witheraimethenz aefigrsratiomop shardedeestadciderepidid-dhd a

maximumynumber of.H-A r IS ' ' edi | f dicated
chan nelr%%/?K[C%‘)% ﬁbﬁ%?&?&?n%@%o%ﬁ %?E?ﬁgié%ﬁ: %%%ggg's&g%%c@gnﬁlggtﬁgéﬁ%?g%%%}r{{ﬁgfgﬁﬁsion of EU
data; seleetmgdattifgrdranomissionisven ary eriaeded dddfsdied shammaigHIDREY bhswd on the
priority assogiated with t -gd flow; assigni ayail Iéﬁf% X QBHB ing
transmisé%nﬁlg‘ ﬁg%l[ Igé%%d&%%%a%gﬁﬁ:%mngmgﬁ%%gg%e dat%gggig%gt aanQ(S)r%t previously
transmittdol; mgioating &amsmbeioof ofathsnilsived dasovictewmlinahdhasshmedddiiRBipsCess;
transmitting t e [ igned.1 - ; conditi the selected
data was%%gs%ggé gt;r%ﬁsgn%ﬁg , etr?%%ﬁ?t}f%@?{ﬂié]c éeé}@é%e% atgsggﬁgnt%%%ﬁﬁﬁéd%%%@grocess that
was usedntisipteyisusspedaisAit@npreetettostimitifo0iBbitlccmddiaoothe Hrespotsuitie present
invention,theye is provi wijreless: if/recel ! [ i plurality of
hybrid au‘?grin@it c@%%h’?ﬁe%?gs% (égigli% gr%%etéﬁgeé%%h%ggv%%%m risi%g{:%?pt%%ﬁl‘gﬁ%%gRQ
processes:fumsupiiogirtharaslsaitskidatof wimaribe dsapliin PGB Hare asis atwfowps ceddihgeonfiguration
paramete §e(%£ %ﬁgﬁﬁp{wx&%@éﬁ the, configuration parameters include a priority and a maximum
number oé H-ARgrtransmlssmns assoclated with a medium access control for dedicated channel
(MAC-d) fi8WShleans fdwggtémgwg;dathefoampapisnﬁgbﬁ)mr@mtam‘@mﬁgngéhlea@d$ca;@'d®1hﬁnel (E-DCH)
pased on IO AIPRBLRA W NGMATH danteans 1ok assioninaanay AlRtleddARQ
process for supporting transmission of the selected data on a condition that the selectéd data is data
that was Aetopretiousisatrenssatied: Altranerissisn dou W&Rﬁbmmﬁsﬁnﬁi@aﬂg@} &intndgtR of
transmissipn as30giated Witk 1Be-ansionad:H AR RIS ST D ERA0S Idransmitinglag selpcted data

using the*assigned H-ARQ process; and on a condition that the s€elected data was previously

transmittsenfeansfo predrasisraitin g therssiticreddgtain shegcandlghrpeon RO pse deduhat was used

to previoysly irapsmilthe, Seleaiad dalg.? JPRPARG embadiment ok iie: RIESEHHNYVEINoN,S related to
a method ahd apparatus for assigning an ARQ/H-ARQ process in a WTRU for supporting EU

transmissieeRsS Afattysdr 4pn etercatubthmmachiting AR ApraR®apfodes siedesta e offiguied, the
WTRU asgigns RRARY/EH-ARQPIOCESS (Rlan-selpciaddata ARIlRIsmIing thedaige e WTRU

determines whether feedback information for the data has been received. The WTRU releases the

ARQ/H-ARD ek gt die MiHow EeyeniaatiA B pifiessrg amhasaakls ldcdRRdragestdpansmits the
data if a nan:acknowledaeeRt INKCKIIRessags Bh N lresharkifmaliendagheandggeived in a

predetermined time period while incrementing a transmission counter in the WTRU. When a
transmissiont (it s eevicedrhsanimatiadr RU TN e gatneite fifiatedisati®Ensmission. An

ARQ/ H:Aﬁﬁmép?&ssaaﬁg&@ﬁgﬁoragg@ea%'@swiahoftﬂewgsrgé%ritmm@?ew&age%em@dfs@r

transmission of higher priority data when there is no available ARQ/H-ARQ process.
transmitting the selected data using the assigned H-ARQ process; and on a condition that
the selected data was previously transmitted, means for retransmitting the selected data
using the same H-ARQ process that was used to previously transmit the selected data.
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[0010]BRIEF DESCRIPTION OF THE DRAWINGS [0011]A more detailed understanding of the
invention may be had from the following description of a preferred embodiment, given by way of
example HiW9D be untierstobadimenhjohcion witetheiricdinpanyirsiptidwing whetled: f0d12]Figure 1

vention: 0L Eig e oH e i dep A B e ey the
system ofRigurasicic:. asdigningramARE @ES&CM@ prodeséin édt@fHaﬁi’éQNimcm_eS@?mbmdiment of
mplemente BT St DL ECHert: oot e (e Hram ol B emssion
process inplemitmedhsydite, $hstdvd BiFigteominer wbsihpingaitstR @ orHaARQY prdeedstusing
preempti%gsanger&-inilté%g%(g ro%%gur%”f@{@cc%ge%@%e V‘{HQ aﬁcﬁaﬁﬁ—ARQ process 1if an
acknowledgement (ACK) message has been received, and retransmits the data if a non-
acknowledgement (NACK) message or no feedback information has been received in a
predetermined time period while incrementing a transmission counter in the WTRU.
When a transmission limit has been reached, the WTRU may discard the data or
reinitiate the transmission. An ARQ/H-ARQ process assigned for transmission of lower

priority data may be preempted for transmission of higher priority data when there is no

available ARQ/H-ARQ process.

[0010] BRIEF DESCRIPTION OF THE DRAWINGS

[0011] 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: '

[0012] Figure 1 is a block diagram of a wireless communication system operating
in accordance with the present invention,

[0013] Figure 2A is a flow diagram of an EU transmission process implemented by
the system of Figure 1 for assigning an ARQ or H-ARQ process in accordance with one
embodiment of the present invention;

[0014] Figure 2B is a flow diagram of an EU feedback reception process
implemented by the system of Figure 1;

[0015} Figure 3A is a flow diagram of an EU transmission process implemented by
the system of Figure 1 for assigning an ARQ or H-ARQ process using preemption and

re-initiation procedures in accordance with another
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embodiment of the present invention; and [0016]Figure 3B is a flow diagram of an EU feedback
reception process implemented by the system of Figure 1. [0017] DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS [0018] Hereafter, 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" inclgggsdutdsingtiepessdatabasaistation a site controller, an access point or any other
type of interfaci evice jn a wirgless epvironment. [0019] eatures of the.present invention may
be incorpora?&gi]?ﬁi an in#glé}g egégi]rscﬁi 8) or g%o%g?grbrﬁta@elir%@%ﬁ%l e@%ﬁ?ﬁﬁsﬁﬁcgsrsnultitude of
interconnectirigpEmpobehty. {00 2Gtderedifegnierisimplicity, the present invention will be explained
with reference to H-ARQ operation. However, it should be noted that the present invention is equally
applicable to ARQ operation without affecting the functionality of the present invention. [0021]Figure 1

is a block diadPaAYbf BRARIEEDBRRIREATON GEdHE 65 85 & AYEROFIEMERN RN the present
invention. Thggygiem 100 imgluses-atleastanplayRIWTIOAY aideask baciNesaB#kaad an RNC
106. The RNC 106 controls all EU_qperation by configuring,EU parameters for the Node-B 104
and the WTREFTOSFSRAFRS DIOHE B LT HE B B AU TBEE R AN RBE ed on an
E-DCH, maximteannatinberyoé tixdisieissipabliosfeachatnGHnc wogitedschammaebesxifienallowed EU
transmit power or available chann £ fi 2+ : 02.58 channel
allocation reqa%%ﬁ?gl % éB Ut ﬁrizﬁégr?%é?ﬁf%%% d gg@ﬁi%%%%ﬁg Ic;lic:%}t#%%] info' %dzfl?ign via the DL
EU signaling dtaanmettias. o pise orrtglia? araneters IRIDICH gatothentyre of BHARREIE10 to the

Node-B 104 ijacetdangs itk the.shaansliallocation information. The Node-B 104 sends feedback

information on the data blgck via the DL EU signaling channel 112 to the WTRU 102.
[0019] 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.

[0020] Hereafter, for simplicity, the present invention will be explained
with reference to H-ARQ operation. However, it should be noted that the present
invention is equally applicable to ARQ operation without affecting the
functionality of the present invention.

0021} 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 by configuring EU parameters for the Node-B 104
and the WTRU 102, such as priority of each TrCH, MAC-d flow or logical channel
mapped on an E-DCH, maximum number of transmissions for each TrCH or
logical channel, maximum allowed EU transmit power or available channel
resources per Node-B 104, The WTRU 102 sends a channel allocation request via
the UL EU channel 110 and receives channe! allocation information via the DL
EU signaling channel 112. The WTRU 102 transmits E-DCH data via a UL EU
channel 110 to the Node-B 104 in accordance with the channel allocation
information. The Node-B 104 sends feedback information on the data block via
the DL EU signaling channel 112 to the WTRU 102.
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[0022]In accordance with the present invention, the assignment of an H- ARQ process for supporting a
data transmission is controlled by the WTRU 102. The Node-B 104 provides allocation of physical
resources for which the WTRU 102 determines what data will be transmitted using which H-ARQ
process. The WTRU 102 includes a pool of FI-ARQ processes 114, a controller 116 and a
transmission counter 118. [0023]The controller 116 controls the overall assignment of H-ARQ
processes inglogng seletfingddadardos trithsiissioschabed:atiqr)dhtys assignéng diendithe available

H-ARQ proc s 114 to.the selected data and releasing 1IAR \ﬁhﬁﬁthe data
transmissionilisfglﬁzrgégss?lgﬂly}S&ﬁﬁ%%%%éﬁ%ifﬁﬁ%ﬁ%@%fgé%%%c%%gr‘?tgiﬁ% indicates the number of
transmissionEHeModivBri bt ARGipes cdosatittiol Bhogisrkbrepruscesriesrii dethreWoekMimber (RSN).
The transmisgign GOURIE.1 18 Mak BlSAR B3840 A% REWARIAINHICRAIR (hidbks1@825]In one

embodiment, a preemption procedure is used to manage E- DCH transmissions, whereby the
assignment of IRRE 8ol SASLA B OSRFRE D ridiity? fﬁ’étfﬁblﬁ’éétlériﬁ?ﬁyaclass traffic and
the earliest thgpaESSiamh YR Within the same priority class takes precedence over other
transmission transmission of a data plock is alsg subject tp a maximu f H-ARQ
_transmissionigpéggach E%@I—FC\I}%@E rtglagct‘?(f%a}fgaﬁ C 3n?1¢é€frr#§pabsgl 0 éeﬁglg%ﬁj_ ir‘gH. An H-ARQ
process servigingsydowelpliogtyctstingaasmissioansmisbios bperdedartloyity highiesmprivrity data

Rk RJETNIHANGN RIBCEINIE:LS Usad-dmanage E-DCH

ransmission, [0026llp gt o
transmissions, where VA at least one of a transmission tII'T]e limit and a maximum number of

transmissiondhasrpeeisesathewheie Ton&tp Aoty BiiE traltsTnreershas BR iesigned to an H-ARQ

process. [0024] The transmission counter 118 indicates the number of fransmissions

for a given H-ARQ process, which is eguivaient to a receive sequence number
(RSN). The transmission counter 118 may aiso be used to as a new data
indicator (NDI).-
10025] In one embodiment, a preemption procedure is used to manage BE-
DCH transmissidns, whereby the assignment of the H-ARQ processes is based on
absolute priority. The highest priority class traffic and the earliest transmission
number within the same priority class takes precedence over other
- ¢ransmissions. The transmission of a data block is also subject to & maximum
number of H-ARQ transmissions for each E-DCH TrCH, or each logical channel
mapped to an E-DCH TrCH. An H-ARQ process servicing & lower priority data
transmission may be superceded by a higher priority data transmission.
[0026] In another embodiment, a re-initiation procedure is used to manage
E-DCH transmissions, whereby if at least one of a transmission time limit and a
maximum number of transmissions has been reached, the lower priority data
transmission may be reassigned to an H-ARQ process.
(00271 Figure 2A is a flow diagram of an EU transmission process 200
implemented by the system 100 of Figure 1 for assigning H-ARQ processes 114 n
accordance with one embodiment of the present invention. When a radio access
bearer (RAB) is configured to operate on an E-DCH, parameters related to
assigning H-ARQ processes 114 in the WTRU 102 are configured by the RNC 106
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[0027]Figure 2A is a flow diagram of an EU transmission process 200 implemented by the system 100
of Figure 1 for assigning H-ARQ processes 114 in accordance with one embodiment of the present
invention. When a radio access bearer (RAB) is configured to operate on an E-DCH, parameters
related to assigning H-ARQ processes 114 in the WTRU 102 are configured by the RNC 106 to
support EU data transmissions (step 202). The parameters include, but are not limited to, priority of
each logical dhammpehtBU-dafleviransinabionapepl 2623n Bkl Gataaretaraixichudn, mumber of H-ARQ

ansmissons, g SACILLICHMACS. Jopigrlonieal et TpRed e B RGH, EREIFOr coch
transmit time%lnter?/%]% TT?)’ gltq_ste %0%,%&%/1\/TRU 102 then ererminres@v%%é% %%ysical resources
have been all§daf&d, feordisarinrro: rombsy sfi fhoRRg RSBy R eepBeyH Miasiéal resources
have not beegaliogateg.at step<HnihedresassBereturns to step 204 until the next TTI occurs. If
physical resources have been allpcated at step 206, the WTRU 102 selects a lock for
transmission rgpgﬁ]ZOS). F%?rnﬁﬁhd%ﬁﬁsﬁﬂ%sﬁﬁ@ﬁie&?aﬁ@Fﬁ?ﬁﬁ%@é‘%ﬁﬁﬁig%lected for
each assignethebAR@rprcesshbtirtephidkiXathesddi Rl HH2 them dBterrtiddsratiraWSRiEsion status of
the selected The transmissian status is set ither new transmission” or "refransmission.”
100201 1. n Stae AT R O e A o e e ot ot

"retransmissi@iioctiedametep ART) o seereds 210G aeiasuteditar 104 prdvichs warsmiSsion remains
assigned to the data hlogk, Ihe transmission-royniar il dntheWLR Yob02s eremaated, and an NDI

of the transmission is set to "old data" to indicate that the assigned H-ARQ process 114 retransmits

data identical ¥/%ft #rf8 ReREAsEaTTRrsEISteP S fPRRSY fOR BB AP E R ode-B 104
(step 212). Thadieaessc2Q8 then SRtk nsdaainp R4 autibibneXETARACs G 30k in step 210,
the IATTRU determi t the transmission status of the selected data block is "new
transmission”; @é%@mé%a%sé%ﬁsdag%%ﬁasbﬁegwwsﬁ%cséws’guff toet%eepes% gcﬁ%%adata block and
sets an NDI tGhedicatertnesiodatatusiepe 24 pifter Hrota Daskudshien walsiritteshdssivpthe assigned

H-ARQ procegsyaad the trangmissipn eounteqirta jn e dIRM Q215 Ingremented sigp 216). The
process 200 then returns to step 204 until the next TTI occurs. 0031!F|%ure 2B is a flow diagram of an

EU feedback rseptRiivhsrselested dotniplepieaneaisyihe sherame BAess i $tdgias2, the
WTRU 102 detgeningsiwngtbarderubaskinformationiona pravieuslyottan anitiet.datarlock

transmission cotnter 118 in the WTRYU 102 is incremented, and an NDJ of the

transmission i set to "old data" to indicate that the assigned H-ARQ) process 114
retransmits data identical to what was transmitted previously, in order to allow
for combining at the Node-B 104 (step 212). The process 200 then returns to step
204 until the next TTI occurs.

[0030] If, in step 210, the WIRU 102 determines that the transmigsion
status of the selected data block is "new transmisgion”, the WIRU 102 assigns an
availabie H-ARQ process 114 to the selected data block and sets an NDI to
indicate "new data" (step 214). The data block is then transmitted using the
assigned H-ARQ process and the transmission counter 118 in the WIRU 102 is
incremented (step 216). The process 200 then returns to step 204 until the next
TTI occurs.

[00631] Figure 2B is a flow diagram of an EU feedback reception process 250
implemented by the system 100 of Figure 1. In step 252, the WIRU 102

determines whether feedback information for a previously transmitted data block

5-



has been received. If the WTRU 102 received an ACK message, thé corresponding H-ARQ process
114 is released and is available for supporting another data transmission (step 254). If the WTRU 102
received a NACK message of a feedback timeout occurs, the WTRU 102 determines whether the
transmission counter 118 in the WTRU 102 has reached a predetermined maximum number of H-ARQ
transmissions (step 256). [0032]If the number of H-ARQ transmissions indicated by the transmission
counter 118 inythe MdRWedfidddas net thackietrupresietesained MaxinUR RWRReE atisep 256, the
transmission status of the d aﬁg{ ck is set "retransmission” (ste 8). [0033]If the maximum
amber of H- ARG TRRSTEIIALE FEEHS ALt dtoP o U LA A RISEL B the MAC layer
and releases thetesodite driae ARG prodets (8te). 260)HOOBAIRI] ure23 2etsiadiow NiaGiam of an EU
transmission %%ES&?S%%% VRGO DY e, SYSTRID 449:0f E@I&%R%n%f En%%sé%'e' HARQ processes

114 using preempti re-initiation procedures in accordance with another embodiment of the

present inventignapiisivn FoNB s chHfigirébeo'6bBEatd8n ks Eachedpararadetssminated to

assigning H- iyt i ' by the RNC 106 to support EU data
il 1B CRBHAWES
transmissions %steg}BOZ). 0035] For each transmit time interval (TTI) at step 304, the WTRU 102 then

determines wHEPHEr physi IF&o%@?%v%fbé%ﬁ%ﬁ%c%w&“&/ﬁﬁ@%@f&%uﬁﬁ’orting EU
operation (steprafanidsiptaiiynciassl’ cothiigWER D1 eadziogicalchnniel Pvbaetshilavedr TrCH

mapped to an E-DCH. whereby the rgjg%beé riority data.block is al S serv e%first. If physical
resources have not bué%r? uﬁ%@étaetdg %e S ep’%%%%%%sﬁjrloscs:lggss%’ Sré’%%%‘%%ﬁﬁ" 63458%ﬁ%)the next rn
occurs. If physicaptesvarsstonilei¢reen®llocated at step 306, the WTRU 102 selects for transmission

the data blockhaying the highesh pratitvfremsl Bessibiedaia thatcan be frapsmitieddp the current

TTI, (i.e., new data, previous unsuccessful transmissions and interrupted transmissions), (step 308). If
several data bfoG&Hs0ing thetsss fiirlamidhg MALlparsnrdariparrsthemraiéey TRU 102
may prioritize te.Baiakiack havingsthe earliest sequence number or the data block having the

highest numb ansmissions. .This opgratign assists, firstsin first-out” (FIFO) processing and
inimizes the VO for ant BALS D AnSmmcitin RECEES B 0F deo VRS e AEE Ahos o
transmission staipisoéthe]deidbtesydia THecfrBrsmiskion statgsiig SSt/dd@thartsant iransmission,”
"fe”a”_sm'SS'OHEQE'"&I@JME‘SQ LansmisaiensdQ0gRHihe dats black Raspolagenigkously
transmitted, or an H-ARQ

embodiment of the pregent invention. When a RAB is configured to operate on

an E-DCH, parameters related to assigning H-ARQ processes 114 in the WTRU
102 are configured by the RNC 106 to support EU data transmissions (step 302).
[0035] For each transmit time interval (T'TT) at step 304, the WTRU 102

then determines whether physical resources have been allocated for the WTRU

102 for supporting EU operation (step 308). A priority class is configured for
each logical channel, MAC-d flow or TrCH mapped to an E-DCH, whereby the
highest priority data block is always serviced first. If physical resources have not
been aliocated at step 306, the process 300 returns to step 304 until the next TTIL
occurs. If physical resources have been allocated at step 306, the WIRU 102
selects for transmission the data block having the highest priority from all
possible data that can be transmitied in the current TTI, {i.e., new data, previous
unsuccessful transmissions and interrupted transmissions), {step 308). I several
data blocks having the same highest priority are available for transmission, the

WTRU 102 may prioritize the data block having the earliest sequence number or
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transmission is restarted, the transmission status is set as a "new transmission" in step 310. If the data
block has been transmitted but was not successfully delivered, (and not interrupted by a higher priority
data block), the transmission status of the data is set as a "retransmission” at step 310. The WTRU
102 may optionally implement preemption of an H-ARQ process assigned to support higher priority
data. An H-ARQ process already assigned for lower priority data which needs to be transmitted may
be preemptedpdtihigbriceriaritngaiasighddiera-isons etheitirBahprocEassaxaitabien lithe H-ARQ

process assigned to.the data block is ted, the low. r?riorltyd ta is-blocked from transmission
in the current ﬁ?sa%ﬁfﬁ% r?ﬁg%?g§ié§ stagugmo?eﬁ%ﬂﬁlgjé €d data %Sgé ésgi%%f.nafgsr’rcl%{;aed
transmission" taesteps3L8; [DO@EP@_WQ@Wﬁﬁﬁ@?@m@%@e&mﬁ%@miﬂwﬁ@mmission status
of the selecteddata is. fel AISMIBRION A 1BR SANEHLARR Mosestrld batwasHagEfor the previous

transmission remains assigned tg the data block, a transmission counter 118 is incremented and an
NDI of the trarkRR_IGHSESR! 85 "Bitraatatetb tiiteatesifgt the assigned H-ARQ process 114

retransmits detmsgentical fotwbakwasdernsRittedqierieusivsin ardemealiowr tor BagRining at the
Node-B 104 (step 312), The{pr ces§3 0 Ehen returns tg %te 3045 until.the r%ext TT.I accirs. [00381If, in
step 310, the TP SRR tHAT P RSB SR St 2 5P th S B SRR 5 Block is "new
transmission" itheeV KL 102hdedetmimesinirstirerthermersaey ARG mocessessiilliyavailable (step

s14). If an H-ARRRacessia dalahle, (of Raragas suReaYlaglasnaiBl udaia i pyallable), one of
the available H-ARQ cted (step

ARQ processes 114 is’sele 16). lithe transmission status of the selected

data block is #taaf % peataistetne yveansmessicrcid sitavalanieiRd JRscess 114 (step
316). Th% WT%&&%?%@@E&@&E%S%{%@E@%&%%@@Wiaﬂu&et@%@gag@ehﬁ@@p&@pk 3nd setsé an
NDI to indicate "new data’ (step T ata block is then transmitted using the assigned H-AR
process and tﬁ@ﬁ%@?’oﬁ?@%&%ﬁ% W@W‘Fﬁf@ﬁ%?ﬁ?ﬁ?’(ﬁgﬁﬂ% EEHES 061532%3& he process
300 then returikith sied Stbuntitemittad FblybeqnendoaDRitinstde: 30 the AAERH02 determines
that the transmission status o lecte Kk is jintgrr issions..(which is the case
for which preg%%lﬁolﬁ 1S Beren}ﬁ”igé%rgﬁgﬁdﬁ;%&%%%tg%%%ﬁ%gﬁrg%%%%éfg?g&yﬁ—ARQ
processes 114latrdilnblci{steas 32| ol aronon yARD prbtuksdsTrrd Apniapiaion tep 322,
transmission ofa louier,PHerty: Hata,lerk is-ler Riasanst aHransession:stalusofthainterrupted

lower priority data is set to "interrupted transmission™ (step 324). The H-ARQ process 114 previously
assigned for th&SHEPSHIREPERESTO8s&788 $3Pthe currently selected data block and an NDI is set
to indicate nevipdata (step B18).sthe setadhloKIR thanirassmiiiedsudiag the assignedibh ARQ process

and the transmission counter 118 in the WTRU 102 is inct mente%%_s 32 'Tl;ﬁ ss 300 then
returns to stepS H‘Suontﬁl & Next %é&%ﬁ?ﬁ%ﬁ%&ﬁré@%sﬁ%e ov‘\%%i% Fﬁ%ﬁ% a%éégfeedback
reception procwss 858! ifnpldraareydony thensysiesiom OOmFiRigareiandd SidhasataidoTRU 102

determines whether feedhagk information fioca pievauslkraramited datahleskashesn received. If
the WTRU 102 received an ACK messa%g the correffé[{)ondlng H-AR% process 114 is released and is

available for sUpdHY snémdsadarthat ?n??ﬁ@ﬂeé o5 PTPERRS tigpsruERidalt a NACK
message or a {gedhatkdiwmeaul occtis et Tridid02 fetespdines whether tienbimbestof H-ARQ

veramision RSP e daramsiencouie 1P e ML A0a s caciede
next T'TI occurs.
[0038] If, in step 310, the WITRU 102 determines that the transmission
status of the selected data block is "new ftransmission", the WIRU 102
determines whether there are any H-ARQ processes 114 available (step 314). If
an H-ARQ process is available, (or a process supporting lower priority data is
available), one of the available H-ARQ processes 114 is selected (step 316). Ifthe

transmission status of the selected data block is a "new transmission," the WTRU

7



[0041]If the maximum number of H-ARQ transmissions has not been reached at step 356, the
transmission status of the data block is set as a "retransmission” (step 358). [0042]If the maximum
number of H-ARQ transmissions is reached at step 356, the WTRU 102 has two options 360, 362. In
the first option 360, the WTRU 102 discards the data block at the MAC layer and releases the
assigned H-ARQ process 114. In the second option 362, the WTRU 102 may set the transmission

status of the datadlesls as aviRSHSIBUAROSFIGSION | andsiaisa TawWaRsMissiassienthe data block.

The transmissjon counter. IS then set to zerg and. th | is set to "new data” 364).
(00s3JAOUG I TR B TGRS B P AE OB R BT PR ST ad Nl breferred
embodimentsiimnijzatticuler consdifmitiprid Seachlieatare Woatemendrc arabemistd alane without the other

features and elemegin e pislerer aTiodmenta b LuARUS SRR RARRR Y gt ot cther

features and elements of the present invention. CLAIMS What is claime ' . A method for
assigning a pMARGTRYbTEratRbim e RecisrdoR Saen PRy prater s immpievhentsd in a wireless
transmit/receiveuniteWTRU), the method comprising:

[0039] If, in step 310, the WTRU 102 determines that the transmission
status of the selected data biock is "interrupted transmission”, (which is the case
for which preemption is permitted), the WTRU 102 determines whether there are
any H-ARQ processes 114 available (step 322). If there are no H-ARQ processes
114 available at step 322, transmiszion of a lower priority data block is
interrupted and a transmission status of the interrupted lower priority data is set
to "interrupted transmission” (step 324). The H-ARQ process 114 previously
asgigned for the lower priority data is assigned for the currently selected data
block and an NDI is set to indicate new data (step 318). The data block is then
transmitted using the assigned H-ARQ process and the transmission counter 118
in the WTRU 102 is incremented (step 320). The process 300 then returns o step
304 untii the next TTT occurs.

[0040] Figure 5B is a flow diagram of an EU feedback reception process 350
implemented by the system 100 of Figure 1. In step 352, the WITRU 102
determines whether feedback information for a previously transmitted data block
has been received. If the WTRU 102 received an ACK message, the
corresponding H-ARQ process 114 is released and is available for supporting
another data transmission (step 354). If the WTRU 102 received a NACK
mesgage or a feedback timeout oceurs, the WIRU 102 determines whether the
number of BE-ARQ transmissions indicated by the transmission counter 118 in
the WIRU 102 has reached a predetermined maximum number of H-ARQ
transmissions {step 356).

{0041} If the masximum number of H-ARE transmissions hag not been
reached at step 356, the transmission status of the data block is set as a

“retransmission” (step 358).



receiving configuration parameters for enhanced uplink (EU) operation, wherein the configuration
parameters include a priority and a maximum number of H-ARQ transmissions associated with a
medium access control for dedicated channel (MAC-d) flow; providing a pool of H-ARQ processes
configured to support transmission of EU data; selecting data for transmission over an enhanced
dedicated channel (E-DCH) based on the priority associated with the MAC-d flow; assigning an
available H-ARfQ4wocess o ipRetnRglranskissioH -ofiQaselepinditialasensmeanditan that the
selected data j a t previously tra itted; indicafing a num tr issions
associated Wié% %1%&%%%@%%‘5?@@&?&%%%@%ﬁ#néﬁ%%eﬁer%c Hoélagg%%l neg%feggisigned
H-ARQ proced$zatiscards theatsgnidisidnathdta Mé g8 botetagdt acleaseprind easiyrted iSmited,
retransmiting ng: s8195iefaia Uelna BN AR Qreracass al vashisetkidaeuiusly transmit

the selected data. 2. The method of claim 1 further comprising: releasing the assigned

H-ARQ proce$tashsa Eomitioattdreple WTRUTRtaK}ed fEsmsaERsormatoftiticatifgthat the

transmission aftheselepiet fdalayasvecessiransmSsi-seiked of slamm kdutthareomprising:
retransmitting the selected data on a conditig g%?ﬁ%%jéWTRU receives feedback information indicating

that the transriieigs HFthdsssbitenefatatia essful. 4. The method of claim 3 further
comprising:  [0048] 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.



discarding the selected data on a condition that the selected data was unsuccessfully transmitted a
maximum number of times 5. The method of claim 1 wherein the indicating a number of
transmissions associated with the assigned H-ARQ process further comprises: incrementing the
indication each time the selected data is transmitted. 6. The method of claim 1 wherein the data
selected has a priority higher than any other data available for transmission. 7. The method of
claim 1 wherein the priority is configured for each EU transport channel (TrCH), MAC-d flow, or logical
channel. F.AhRd$nethod of claim 1 further comprising selecting a data block with an earliest
sequence number on a condition that there is a plurality of data blocks with the same priority. 9.
The method of claim 1 further comprising selecting a data block with the highest number of H-ARQ
transmissionsiinaa Rodditinadhst there is a plurality of data blocks with the same priority. 10. A

et (Hoaioy i et e (e SO0 RAR RSSO A AL IRIDRSL IV RIS Aieqiale (apeat
ARQ) processes implemented in a wireless transmit/receive unit (WTRU), the method
comprising:
receiving configuration parameters for enhanced uplink (EYU) operation, wherein the
configuration parameters include a priority and a maximum number of H-ARQ
transmissions associated with a medium access control for dedicated channel (MAC-d) flow;
providing a pool of H-ARQ processes configured to support transmission of EU data;
, selecting data for transmission over an enhanced dedicated channel (E-DCH) based
on the priority associated with the MAC-d flow;
assigning an available H-ARQ process for supporting transmission of the selected
data on a condition that the selected data is data that was not previously transmitted;
indicating a number of transmissions associated with the assigned H-ARQ process;
transmitting the selected data using the assigned H-ARQ process; and
on a condition that the selected data was previously transmitted, retransmitting the
selected data using the same H-ARQ process that was used to previously transmit the

selected data.

2. The method of claim 1 further comprising:
releasing the assigned H-ARQ process on a condition that the WIRU receives

feedback information indicating that the transmission of the selected data was successful.

3. The method of claim 1 further comprising:
retransmitting the selected data on a condition that the WIRU receives feedback

information indicating that the transmission of the selected data was not successful.
4. The method of claim 3 further comprising:

discarding the selected data on a condition that the selected data was unsuccessfully

transmitted a maximum number of times.
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a pool of H-ARQ processes for supporting transmission of enhanced uplink (EU) data; means for
receiving configuration parameters for EU operation, wherein the configuration parameters include a
priority and a maximum number of H-ARQ transmissions associated with a medium access control for
dedicated channel (MAC-d) flow; means for selecting data for transmission over an enhanced
dedicated channel (EDCH) based on the priority associated with the MAC-d flow; means for
assigning an available H-ARQ process for supporting transmission of the selected data on a condition
that the selected datf@llis datththlativesinofl prehdenisltikanstitiecz a naisarsofissionmoounier means

for indicating.a number, of transmissi clateg with the assigned H-ARQ process; means for
transmi%tsiﬁog t é s‘évllecteg% c?a%%p%!ling %ﬁ!e{aasgg%gned H-AI%IQ%%ceSSS;_and ~on a condition that the
selected data WS pravivadhetiamisainsdarhcams foereememitiitigitieasetaitted. data using the same

H-ARQ process that was used to previously transmit the selected data. 11. The WTRU of claim
10 further comprising means foy releasin tf’g assigned H-ARQ prqcess on a conditign that the WTRU
receives feedBack in%&mﬁ%lna‘?&i% THR e T AN LS R B e e8I R A S b ssful.

12. TheaWy bRldrof atlaimai Bl the teommpiisiog. means for retransmitting the selected data on a
condition that the WTRU receives feedback information indicating that the transmission of the selected

data was not successful.
7. The method of claim 1 wherein the priority is configured for each EU

transport channel (TrCH), MAC-d flow, or logical channel.

8. The method of claim 1 further comprising selecting a data block with an
earliest sequence number on a condition that there is a plurality of data blocks with the

same priority.

9. The method of claim 1 further comprising selecting a data biock with the
highest number of H-ARQ transmissions on & condition that there is a plurality of data

blocks with the same priority.

10. A wireless transmit/receive unit (WTRU) configured to assign a plurality of
hybrid automatic repeat request (H-ARQ) processes, the WTRU comprising:

a pool of H-ARQ processes for supporting transmission of enhanced uplink (EU)
data;

means for receiving configuration parameters for EU operation, wherein the
configuration parameters include a priority and a maximum number of H-ARQ
transmissions associated with a medium access control for dedicated channel (MAC-d) fiow;

means for selecting data for transmission over an enhanced dedicated channel (E-
DCH) based on the priority associated with the MAC-d flow; |

meaﬁs for assigning an available H-ARQ process for supporting transmission of the
selected data on a condition that the selected data is data that was not previously
transmitted;

a transmission counter means for indicating a number of transmission associated
with the assigned H-ARQ process;

means for transmitting the selected data using the assigned H-ARQ process: and

-1l -



13. The WTRU of claim 12 further comprising means for discarding the selected data on a condition
that the selected data was unsuccessfully transmitted a maximum number of times. 14. The
WTRU of claim 12 further comprising: means for incrementing the transmission counter means
each time the selected data is transmitted. 15. The WTRU of claim 10 wherein the data selected
for transmission has a priority higher than any other data available for transmission. 16. The
WTRU of claim 10 wherein the priority is configured for each EU transport channel (TrCH), MAC-d
flow, or logicabghanneldition 17h atheh?W/ ERkkeicldinm 16 furihercamiprising means, fasselecting a data

block with an earliest sequence nyumber on conditiq_@, there is urality of,data blocks with the
same pﬁ%ﬁ%ﬁslmlt{lfg af 3%?/‘%&%&% T asll%gl%l?usﬁﬁlgr comp igrr?gce%se%lr% %arlss)éz g%(tjfﬁé) 1?a(fv‘éh'(;)ﬂflass%Iock with
the highesesaihber wledtaRBEransmissions on a condition that there is a plurality of data blocks with
the same priority. 19. The method of claim 1 further comprising setting a new data indicator to

indicate old data. 20. The method of claim 1 further comprising setting a new data indicator to
indicate new ddta. TR TS ThEthBE & (T FaRREI ExBRRIy S Redtiyatherartrathission
based di-ABsphtte gt okity.condition that the WIRU receives feedback information indicating that

the transmission of the selected data was successful.

12, The WTRU of claim 10 further comprising means for retransmitting the
selected data on a condition that the WIRU receives feedback information indicating that

the transmission of the selected data was not successful.

13. The WTRU of claim 12 further comprising means for discarding the selected
data on a condition that the selected data was unsuccessfully transmitted a maximum

number of times.

14. The WTRU of claim 12 further compriging’

means for incrementing the transmission counter means each time the selected data

is transmitted.

15. The WTRU of claim 10 wherein the data selected for transmission has a

priority higher than any other data available for transmission.

16. The WTRU of claim 10 wherein the priority ig configured for each EU
transport channel (TrCH), MAC-d flow, or logical channel.

17. The WTRU of claim 10 further comprising means for selecting a data block
with an earliest sequence number on a condition that there is a plurality of data blocks

with the same priority.

158 The WTRU of claim 10 further comprising means for selecting a data block
with the highest number of H-ARQ transmissions on a condition that there is a plurality of

data blocks with the same priority.
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22. The WTRU of claim 10 further comprising means for setting a new data indicator to indicate old
data. '23. The WTRU of claim 10 further comprising means for setting a new data indicator to
indicate new data. 24. The WTRU of claim 10 further comprising means for selecting data for
transmission based on absolute priority.

19.  The method of claim 1 further comprising setting a new data indicator to

indicate old data.

20.  The method of claim 1 further comprising setting a new data indicator to

indicate new data.

21, The method of claim 1 further comprising selecting data for transmission

based on absolute priority.

22.  The WTRU of claim 10 further comprising means for setting a new data

indicator to indicate old data.

23.  The WTRU of claim 10 further comprising means for setting a new data

indicator to indicate new data.

24. The WTRU of claim 10 further comprising means for selecting data for

transmission based on absolute priority.
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