[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 (FtNC). More particularly, the present invention is related to a

method and aggar tus for assigni omatic er ﬁi&utomatic repeat request
(H-ARQ) proc in th%%i% gt% 8{%@%@&0”5
 [0004]BACKGROUND [0 ods Tor Tmproving uplin coverage, throughput and

transmission latency are being investigated in the Third Generation Partnership Project (3GPP). In
order to achiev@ise goals, scheduling aRtEa&5IgRIRY BENTEISHYsical resources will be moved from

- the RNC to thedyesie-B. [0806]The Nade:Bandnake. desisionsianc manage e saglisgsources on a

short-tello basis better than the RNC. However, the RNC still retains coarse overall control of the cell
with EU servicBsg iaatiRas R sarelrs Sram it ierlve imiti S Chl Y His&f6h Bs M8t %ind congestion
control. [00071A fayw MEiu-REEE SorEesilal ((IAG.) ntity cated MACH: isesastidention

is related to a method and apparatus for assigning automatic repeat request
(ARQ)/hybrid automatic repeat request (H-ARQ) processes in the WIRU for

supporting enhanced uplink (EU)) transmissions.

[0004] BACKGROUND 7

[0005] Methods for tmproving uplink (UL) coverage, throughput and
transmission latency are being inveétigated in the Third Generation Partnership
Project (3GPP). In order to achieve these goals, scheduling and assigning of UL
physical resources will be moved from the RNC to the Node-B. _

o {0006} The Node-B can make decisions and manage UL radio resources on
a short-term basis better than the RNC. However, the RNC still retains coarse
overall control of the cell with EU services so that the RNC can perform functions
such as call admission control and congestion control.

[000T] A new medinm aceess control (MAC) entity called MAC-e is created
in a WIRU and the Node-B to héndia the transmission and reception of enhanced
dedicated channel {E-DCH) transmissions. There may be several independent
uplink transmissions processed between the WT'RU and UMTS terrestrial rad:ié
access network (UTRAN) within a common time interval. One example of thisis
MAC layer H-ARQ or MAC layer ARQ operation where each individual
{ransmission may require a 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 EU services. This
function includes rules for retransmitting failed transmissions, prioritization
between different logical channels and provisioning of quality of service (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 transmissions processed between
the WTRU and UMTS terrestrial radio access network (UTRAN) within a common time interval. One .
example of this is MAC layer H-ARQ or MAC layer ARQ operation where each individual transmission
may require a 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
EU services. mq]gflunction includes rules for retrgpgmitiingrfailed transmissions, prioritization between
different logical channels and provisioning of quality of service (QoS) related parameters.
[0008]SUMMEIRS2i0009] THie sreasent i%@?ﬁ&?i?ré%t@a%%@a?ﬁ&aﬁ%ﬁﬁ?fgorrassigning an
ARQ/H-ARQ pregess i ANTRUARsyRROENE FWTRUSM Sspne Al Paraneiérs@ssociated with
the ARQ/H-ARQ processes are configured,.th jgns an ARQ/H-A for a selected
data. After tr @ﬁf&%ﬁéﬁﬁsﬂ?@%ﬁﬁﬁhﬁgﬁv&%ﬁgﬁﬁﬁ% E%E §hto a%%ﬁfgr the data has
been receivedy TRE\AWERVsreleABSY the RB OrbtasROrprockstad datackhbadmpesmeiiB CK) message
has been recelved, and tefianstiis s, dale i nan-asknanlrgement {NAGH) message of no

feedback info ohhas been received Iin a predetermined time period while incrementing a
transmission beenterdeetiratwTHRbe Wﬁgtrﬁﬁ@ﬁﬁ%iéﬁﬁm){b@g@reﬁ@%ﬁ? e WArRU may
discard the dajg.orrainifiate.the Aransmission 1R PRRERARQ, precessassighatiddateaifismission of
lower priority data may be preempted for transmission of higher. priority. data when there is no available
ARQ/H-ARQ ErBE%s%C.YTHUi %ﬁ@ﬁ%é@ﬁ?ﬁﬁﬁﬁ@ﬁ?ﬁ%@ﬁi\%ﬁ&?ﬁfbﬁ%ﬁﬁ?detaﬂed
understanding-gfcthedventidednayhmbadifienpthivfolidulie grbestrption of arprefaizsi®embodiment,
given by way of cxample anghie e wderstaod ncaninalion yitdhe acepmpatyina dtawing wherein:

[0012]Figure f‘?&tgjﬁ (fiagram of @ wireless communication system operating in accordance with
the present invesgidiscard the data or reinitiate the transmission. An ARQ/H-ARLY proeess

assigned for fransmission of lower priority data may be preempied for

transmission of higher priority data when there is no available ARQ/H-ARG

Process,
f0010] 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 iz a flow diagram of an EU iransmission process
implemented by the system of Figure 1 {or assigning an ARQ or H-ARQ process
in accordance with one embodiment of the present invention;

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

16015] Figure 8A is a flow diagram of an EU trsnsmission process
implemented by the system of Figure 1 for assigning an ARQ or H-ARG process

using preemption and re-initiation procedures in accordance with another
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[0013]Figur(_e 2Ais 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; [Q014]Figure 2B is a flow diagram of an EU feedback reception process implemented by the
system of Flgur_e 1; [0015]Figure 3A is a flow diagram of an EU transmission process implemented by
the system (_)f Figure 1 for assigning an ARQ or H-ARQ process using preemption and re-initiation
procedures inageRLdarteR pRetierimembndimeant of the present invention; and [0016]Figure 3B is a

flow diagra f i : i :
gram of an,EU feedback raception process implemeriaddiy ibe ARism e 1.
implemented by the system of Figure 1.

10017] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

D018} Hereafter, the terminology "WIRU" includes but is not imited o a
user equipment (UE), a mobile station, a fixed or mobile subscriber vnit, a pager,

or any other type of device capable of operating in a wireless environment. When
reforred 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.

10019] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit compx‘ising'a multitude of
interconmecting wmponanfs.

[6020] 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.

o021} Tigure 1is 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 BU 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 KU transmit power or available channel
resources per Node-B 104, The WIRU 10Zsends 2 channe! allocation reguest via
the UL EU channel 110 and receives channel allocation information via the DL
FU signaling channel 112. The WTRU 102 transmits E-DCH data via a UL EU
channel 116 to the Node-B 104 in accordance with the channel allocation
information. The Node-B 104 sends feedback information on the dai;;d block via.
the DL EU signaling channel 112 to the WITRU 102.

5.



[0017] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS [0018] Hereatfter, the
terminology "WTRU" includes but is not limited to a user equipment (UE), a mobile station, a fixed or
mobile subscriber | mit, 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;§g840] The feajuresiahtheviresenbindentinvamiohetircaspgratedlifaardintegrated circuit

(IC) or be configured in a circuit comprising a multitude. of inter ' ,
[0020]Herea ,fB’r"%‘?ﬁﬁiffé‘i'ﬁ)}?ﬁS’ﬁ}ggs%r%‘gfﬁv%'%ﬂ%%lw?hGEéSecfg%%%%&%?{%]%ng%H-ARQ
operation. Hauiewesdit Britidchbeyeted vatiore rekpricmvenaciorres &goamzhshaciPiRt ARQ

operation withaut, affecting the, funclionality f the.nresentnvetion, 10020¢Figwed. iieblock diagram
of a wireless communication system 100 ogi(irating in accordance with therrej%n in%ention. The
system 100 iNCIRIsIAL dactudre WIRUO 3-4R R FBLHHTER odé-E* 1A EREE T RNE9E6. The RNC

106 controls gyergll:EL opstatiop s 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 a :%L maximum
number of trd«ggﬁﬁ%sions foreeseRtIgRey 3}?O§Pﬁﬁf8ﬁaﬁ%%l,oﬁéi%?nﬁsnﬁl ovelé%l E%ransmit power or

available chaprgligsotieRI P dlecking A%3A. fEh e WFRISsOP lsend 9a wheniie ESHEEENEN request via

the UL EU channe] 110 and receiv ann ion4nfa. lationavia thesDk Eldisignaling channel
112. The WTERS T026 &K %%@Wﬁ%%%%%ﬁ E‘{Tl%{gzﬁg%% 110 to the N_o_del-Bg 104 in
accordance MM@WWHMMWWWWN%é@Qﬁ@%@@%%CK information on

the data blockyjg he DL b idngling. hannslda (e IR d0dnddoazhmadsdtance with the
present invention, the assignment of an H- ARQ proc;eglssé f?r sup ortjrjg a datactgallrménqgg?ion is
controlled by freagTREF AR RISt BIYD AT E0IRE AN SR &t B pAVEICAl Tesources for which the

WTRU 102 detesminesnihatsatawilbbedmansmittsd maingluhibh MR proeesswTHeTRU 102
includes a po%&tﬂHﬁ;@MPcesses 114, a controller 116 and a transmission counter 118.
[0025] In one embodiment, & preemption procedure is used to manage E-
| DCH transmissi{;ns, whereby the assignment of the H-ARQ processes isbased on
_ahsolute priority. The highest priority class trafiic and the earliest transmission
number within the same priority class takes precedence over other
transmissions. The transmission of a data block is also subject to a maximum
number of H-ARQ® transmissions for each E-DCH TrCH, or each logical channel
mapped to an B-DCH TrCH. An H-ARQ process servicing a lower priority data
tranemission may be superceded by a higher priority data {ransmission,
[0028] In another embodiment, a re-initiation procedure is used to manage
E-DCH transmissions, whereby if at least one of 2 {ransmission time limit and a
maximum number of transmissions has been reached, the lower priority data
transmission may be reassigned to an H-ARQ process.
{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 114in
accordance with one embodiment of the present invention. Whena 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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[0023]The controller 116 controls the overall assignment of H-ARQ processes including selecting data
for transmission based on priority, assigning one of the available H-ARQ processes 114 to the
selected data and releasing HARQ processes 114 when the data transmission is successfully
completed. [0024]The transmission counter 118 indicates the number of tran smissions for a given
H-ARQ process, which is equivalent to a receive sequence number (RSN). The transmission counter

118 mday alsa,pe %%tﬂﬁ%ﬁtﬁ%gﬁéﬁ@@@ﬁeﬂ\ﬂml[Oﬁﬂéﬂﬁx@ﬁﬁﬁm@dlmﬁl;;bﬁ preemption
procedure is used to manage E: DCH transmissions, y,the assj ent of the H-ARQ
processes is Bﬁ%@ﬁ%?ﬁ&ﬁsﬁ%@ﬁ@ﬁﬁﬁhﬂﬂ@m\%% 6%@5‘%%?@%@&% Sgr lest transmission
number withinthe samelprasiin alasatakesqiiécatqcercvessitier raeshEsidisMPdé dransmission of

a data block ig also subject to a maximum umb?‘r_“ H-ARQ transmissions for each E-DCH TrCH, or
each logical ﬁ%‘?ﬁﬁéﬁ?ﬁé%gﬁa %naenlﬁ%ﬁ%r I /@r? H-ARQ process servicing a lower goriority data
transmission fagahe supé?aededlby%m%ﬂghéﬁpﬁi@ﬁ?}%ﬁtﬁéﬁ%ﬁ@&%@@?@%ﬁ%ﬁ&ﬁ r embodiment,

a reinitiation placadi {5 UsoHarBARRNG : RisthitansavEsons AbaRyik aLiRI e of &
transmission time [imit and a maximum number of transérggﬁgsions has beenz%acheq the lower priority

data transmisRSrfenayRReTEAEISREIG AT ERR &P Bro LeREY RIS FRERYGFE 2RV B G diagram of an
EU transmissign,precess 209 ipweletneniedday #oe sysiens 10GwhRigdrextidhassighifig’H-ARQ

Doarer (RAB) fETET QLA B BpEratE A O B b e e G

processes 114diadhe: MEERbldAFare oomfigaiod Heptd RNEr1ogw data transmissions, the
highest priority data block is selected for each assigned H-ARQ process. In step
210, the WTRU 102 then determines a transmissicn status of the selected data.
The transmission status is set as either "new transmission” or "retransmission.”
00281 £, in. step 210, the WIRU 102 determines that the transmission
status of the selected data is "retransmission”, the same H-ARQ process 114 that
was used for the previous transmission remains assigned to the data block, the
transmission counter 118 in the WTRU 102 is incremented, and an NDI of the
tranemission is 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 oceurs.
[0G301 If, in step 210, the WTRU 102 determines that the transmission
status of the selected data block is "new transmission”, the WIRU 102 assigns an
available 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-AR®E process and the transmission counter 118 in the WTRU 102 is
incremented (step 216). The process 200 then refurns to step 204 until the next
TTI occurs.
[0031] Fignre 2B is a flow diagram of an EU feedback reception process 250
implemenied by the system 100 of Figure 1. Tn step 252, the WITRU 102

determines whether feedback information for a previcusly transmitted data block
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to support EU data transmissions (step 202). The parameters include, but are not limited to, priority of
each logical channel, MAC-d flow or TrCH mapped to an E-D CH, and maximum number of H-ARQ
transmissions for each TrCH, MAC-d flow or logical channel mapped to an E-DCH. [0028]For each
transmit time interval (TTI) at step 204, the WTRU 102 then determines whether physical resources
have been allocated for the WTRU 102 for supporting EU operation (step 206). If physical resources

have not been, gllogatgd.at stem 206;:he.praeess 2062relkeps ta siep AeKuRibibgzaexhT TI occurs. If
physical resources have been allocated at step 206, the WTIEU 102 selects a data block for

transmission EEEPOBY L FheR A REPERIAHH Sﬁgﬁaﬁ?glﬁﬁ S5t PO B ATA BISER € S lected for
each assigne@HtARQprOCRESsIRISiem 23t as AN TRUHO MR 22 minds«l teahgibiEsion status of

the selected data. The tra ISsion status is set a eitﬁ}%{{ﬂ% ng,m'gsigg" rf'ﬁ%r@ggmission?
[0029] If, in st8F P16 ea&?‘?%%g glermines that the ransm'%lrgseloen statuswc‘?f%e selected data is
"retransmissiomintsisame diuARD pt8cisslil WRBUWHRUbed foratheprevivasefiamimidsion remains

assigned to the data block, the trarsmissian coynter 11840 e M/TRU 102 is incremented, and an NDI
of the transmission Is set to Bo[é ata" to indicate that the ggtsig_neﬂ H-A,R% process 114 retransmits

data identical 180Hat waskabbemigsabesvielish ARG dEPRFEHSHRS ¢ th&Riode-B 104
(step 212). The.Q106eS$.20QHRB 81 RS {RSHRR0% unt dbe:pexéachbaccursdtiaaMiikdn step 210,
the WTRU 102 determines that the tra Igsion status of the selected data block.is "new '
transmission",%WWB%@%%%%@&I BIETREARG S[’)gra()%&t:l‘éssc’s %ﬁg ﬁ)%f%og%fgcstee(? ‘data block and

sets an NDI todndinatesnnew aetat¢stepi214). The data block is then transmitted using the assigned

L:-ARQ process apd the kansrission counle i ieYVIRU102sdactemenied dsigp 216). The

process 200 then returns to step un next TTI occurs. [0031]Figure 2B is a flow diagram of an
EU feedback réeplieWiBEL disostisthnainemb s MAS dprrmadbre ke Bespridtssios2, the
WTRU 102 deﬁjm%gr@@ggg@gggg@bgck information for a previously transmitted data block has been

eloased and WYIable (B SEBpSRY BB LR A LT D 2oh M WIRY 102
receive_d a NA%I&@@Q@@?@ ﬂ;@&g@b@ﬁklﬁmﬁdﬂgﬁﬁ@mrﬁmtbeswﬁiﬁwﬁmmms WHether the
wansmision counter 118 n e WIRY 102 125, ASlES AR HeIBA U U DL of HARQ

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

an B-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 (TTI) ab step 304, the WIRU 102

then determines whether physical resources have been allocated for the WTRU

102 for supporting BU operation (step 306}, 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 pot

been allocated at step 306, the process 300 returns to step 804 until the next TTI

occurs. If physical resources have been allocated at step 306, the WITRU 102

selects for fransmission the data block having the highest priority from all

possible data that ean be transmitted in the current TTI, (i.e., new data, previous

nnsuccessful transmissions and interrupted transmissions), (step 30B). I several

data blocks having the same highest priority arve available for transmission, the

WTRU 102 may prioritize the data block having the earliest sequence number or
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[0032]If the number of H-ARQ transmissions indicated by the transmission counter 118 in the WTRU
102 has not reached a predetermined maximum number at step 256, the transmission status of the
data block is set as a "retransmission” (step 258). [0033]If the maximum number of H-ARQ
transmissions is reached at step 256, the WTRU discards the data at the MAC layer and releases the
associated H-ARQ process (step 260). [0034]Figure 3A is a flow diagram of an EU transmission

process 300 implameniedibyibe.syatennilfefFigme Liorassianingkl-ARQ pieeetisas 114 using
preemption and (e-iqitiatiqn rocedures in accordance with another (% %?qiamfoma()f tgﬁ Jpresent
invention. Whéﬁ’é@ﬁ@@’é&ﬁﬁﬁ}@d(tui[ggéﬁf&%ﬁ%%%fgeﬁfiﬁgﬁn% e Telated (o assigning H-ARQ
processes 114vih g WHR th b0epdeoc ohdiETaiY bR Netetifnts supporpistadataimansmissions
(step 302). [0%31%‘; I;gg &g&l& #gr\%plt glme mte%d%l s@&l a éé‘éBg%%m%XéﬂﬁH_s%ﬂgsmﬁP determines

whether physi HEOtieas fiave been aliocate for the WTRU 102 for supporting EU operation (step
306). A prioritjretasssisissiofi) ererforrcaptedogrmirelsaivhel, MAC-d flow or TrCH mapped to an

E-DCH, Wherg@ﬂs e highest prigrityatanhlosk:isalwaxssacviead fisstitnhysieairasmyrces have not
been allocated at step 306, the process 300 returns to step 304 until the next TTI occurs. If physical
resources hav@aeERsaiRRAEF At B0 ST IRERPFRY RIFSH SIS R PANSHABEMRTHE data block

having the highestcpripity fiameadl-passifie Hatahkhat pandeittad dmittedimthescuwasfellFT1, (i.e., new
data, previous unsuccessful transmissions and |nterrupted tra issi -(!,Bseveral data
Wéﬁéoé‘tlﬁﬁ%ﬁﬁ})teﬁg ai]’é?f rfgm rzgr.?r BR0BR ,)ﬁhg%ég&l

blocks having $fevELse £78 A AMADIE 0T trarsmission, the WTRU 102 may prioritize
the data blockshaingftiie datliestssequencetnanéssom tiees dem BIBcThavingiHe figlegt number of
transmissions, This operation assists, fitgkin firsk-out ARO) processingiandiminimizrstithe delay for
any data trans?ﬁ%‘)s?g%?ﬁrﬁ%é%% 310,%2 WG%RU 102 then deterl?nfines a transmission status of the

selected data. itkenprieritis S st S A REMIeEHHRI e AdRATHSSAILeI ™o T 8E] fon" or
"interrupted tf%&%ﬁ@gb%ﬁ%@%@i&éﬁg@@m@% hashptdieenipreyieusyisrsnited,ar an ?‘ﬁﬁ?
transmission is_restarted, the transmission status is.set as a.. ransmission” in.sten. 310. If the data
Dlock has beorFEMGTRABRHOTHBT S LRI VAR R RO TR EFRUBIEA o Benigher priorty
data block), thadransstissipresiapisd) i Hud cata psisstpdaad ietinriedsion banstejs 490 iThe WTRU
102 may optionally,Implemant prgempien b ARQ.rasess aRtiaedda sunRpdhiaher priorit

0

data. An H-ARQ process already assigned for lower priority data which needs to be transmitted may
be preempted Viitietrigited priovispidatenvpeatenetélis no other H-ARQ process available. If the H-ARQ

process asggr[ﬁé%‘% the data plogkisspreemptednibel mnespriariv-dalatistiackeddiasodransmission
in the current rn and the transmission status of the_blocke%geata is }%e%&%fn interrypted, transmission”
at step 310. [06FHPE GHERessISTEHARINT RE RIS HEEIMinaE St the transhiissio

ISSION
was used for the previous transmission remains assigned to the data block, a

fransmission counter 118 is incremented and an NDI of the transmission is set to
"old data" to indicate that the assigned H-ARQ process 114 retransmits data
identical to what was transmitted previously, in order fo allow for combining at
the Node-B 104 (step 312). The process 300 then returns to step 304 until the
next TTI occurs.

[6038] If, in step 310, the WTRU 102 determines that the transmission
status of the selected data block is "new transmission”, the WIRU 102
determines whether there arve any H-ARQ processes 114 available (step 314). If
an H-ARQ process is available, (or a process supporting lower priority data is
availablie), one of the available H-ARQ processes 114 is selected (step 816). If the

transnrission status of the selected data block is a "new transmission,” the WIRU

-



status of the selected data is "retransmission”, the same H-ARQ process 114 that was used for the
previous transmission remains assigned to the data block, a transmission counter 118 is incremented
and an NDI of the transmission is 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 312). The process 300 then returns to step 304 until the next TTI occurs. [0038]lf, in
step 310, the }yT RiL 102, 0gtemunesithaghe tiapsissiospstan)s Dhe e TBIEctod amigrbiock is "new
transmission", the WTRU etermines whether there are any H-ARQ.prace available (step
314). If an Hﬂﬁ@%@@éﬁg} %%h AN86TES élr\gatﬁroc?essesescuéf)gp(gjirat{;flra;"g);(3 Sfl%e?%‘}igﬁ%% égi??i)’sklaé{i/ailable), one of
the available HARE prewedsesd (tdpidtaleciBue(dmp Bibek i theur sranaisiitnd skink¥ethe selected

data block is a_new transpission. selecisapiavaiahledi-ARIRDre0ass 114 (step
316). The WTRUSS gf;g%tﬁ? %%%éggé g%:ﬁgl%%&é%%ﬁocess 114 to the selected déﬁta block and sets an
NDI to indicatmtremetiad e 20s) Thneasesoitikisnretoman thtd s U4 thE s 888 hed H-ARQ
process and thestrapsmission counter 118 in the WTRU 102 is incremented (step 320). The process

300 then returns to step 304 until the_ next T'I"é]? ur. &IOO 91lf, in stggt:%g, dhe WIRL) 102
determines thEB¥%R transrisSiohiSatts &kt A B BB ET Tranamission”, (which

is the case fogmbighfnesretind tperioiied) ittt 82-deteimmih éwhibkinrelsase are any
H-ARQ procegses, 114 available (step 32.2). ergi8 LB ARQRLACEIes L availghle at step
322, transmisg%ﬁ%*c %\?veél?pgﬁ}o]}(ﬁsypgarﬁl t)I‘%%:Sl’(t!"}sleinterrupted aend a transmission status of the

interrupted lowey BHORS duteeissckté dirnbabistateraRdmitiibereatepa P HRSTSARE process 114
previously assjgpeg,far. g gwerBrisity dajads.-assigned fonshecyippity selestetbelata block and an

NDI is set to indicate new data (step 318). The data block is then gansmitted u%n%the %ssigned
H-ARQ proce¥atard B B & LR ORID iR AP T HH S RFFRRYL ST REER S AT '{si€p 320). The

process 300 thgmreturastal siep 304! taesnext T TheclsA FID40}Eipure1aBvisdinly diagram of an
EU feedback reception process 350 implemented by the syste of Figure: 1.l sfep 352, the
WTRU 102 detéftit 5\9}?? ?@?Vf%reﬁﬁg%l%n%]%gﬂ%ﬁ regl %?’lél\%/%%)gu%s% trgngépmitted data block has been
received. If theM¢ERMHOINBEeived aniadies ressadetatrsen fESp ot 13- AR irtheEss 114 is

released and is avallahl (o BRAngARORT APl SIRIslon SIBREEEh db e TRY 102

received a NACK message or a feedback timeout occurs, the WTRU 102 determines whether the
number of H-ARExeraHSmMISd isinrarcatadeas ke 2 R R EaTR T R B R 102 has
reached a predgterminedmaxinramogstieber of H-ARQ transmissions (step 356). [0041]If the maximum

o ae M5 e LSRG R TI5R B8l N URSAYRRIEN s of the da
implemented by the system 100 of Figure 1. In step 352, the WIRU 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 854). If the WTRU 102 received a NACK
message or a feedback timeout occurs, the WIRU 102 determines whether the
nurber of H-ARQ transmissions indicated by the transmission counter 118 in
the WTRU 102 has reached a predetermined maximum number of H-ARQ
transmissions (step 356).

10041} If the maximum number of H-ARQ transmissions has not been
reached at step 356, the transmission stabus of the data block is set as a

“retransmission” (step 358).
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[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 data block as a "restarted transmission" and starts a new transmission for
the data block. The transmission counter 118 is then set to zero and the NDI is set to "new data" (step
364). [0043]Altsgh the fgatiwessaadelenerteref HeARQsemusnvieriton iansaibsdrisetPih the preferred
embodiments jin payticul; inations, each f r lotxerwithout the other
features and %ﬁ%ﬁ%@%%ﬁ%%%%%ﬁﬁ%?%%’irl?i\/e%;\ﬂr%i%}s& c%gr%%tgwith or without other
features and diefntintsrdt e présdhdkweition AR layexand wwheass Mairsstered A-tHthod for

assigning a h tg_gge&uﬁq]%tm%ﬁ&%ﬁ%(%ﬁgw mgﬁ_ﬁdﬁzﬁé/yiﬁﬁm&ﬁlfaﬂﬁlﬁﬂﬁt_ gmeive unit
(WTRU) for supporiing ehfanced wbink (=) daig ransmission. g methpdeemersing
tyansmission for the data block. The transmission counter 118 is then set to zero
and the NDI is et to “new data” (step 864).
[0043] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or clement 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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receiving configuration parameters for a plurality of medium access control for dedicated channel
(MAC-d) flows, wherein the configuration parameters include a priority associated with each MAC-d
flow and a maximum number of H-ARQ transmissions associated with each MAC-d flow;  selecting
data for transmission over an enhanced dedicated channel (E-DCH) based on a priority associated
with at least one of the pluarlity of MAC-d flows, wherein at least data of a MAC-d flow associated with
a highest priority is selected;  on a condition that the selected data is new data that was not
previously transmjttegagsigning an available H-ARQ process for supporting transmission of the
selected data, and transmitting the selected data over the E-DCH using the assigned HARQ process;
on a condition that the selected data was previously transmitted, retransmitting the selected data over
the E-DCH using thesameaihA&REQ process that was assigned to previously transmit the selected data;
incrementing a transmissjon cqunt in response to transmitting or retransmitting the d data
determlnmggwhetﬁer thefi’refﬁgﬁ%‘?gs caé%)}ﬁﬁggatai Eé’&tfr G % gﬁgxﬂ%ﬁn{er%? elg
transmlSSlQﬁlsc&smﬁ:lzatedeMih eaMAGAdftove froim WHIRR iHerdaie foriimpngraissibaplials (mcted and
discarding H]e selected dat in re%_lpi }fse to a.determination that the transmission count is at least

equal to the mai?r%sﬁnnﬁssnlﬁﬁﬁbfé?% ?Sjﬁansgmssmns associated with a MAC-d flow from which the

data for transmlsgmwmg sehﬂﬁgadmon paraftveemdthod Wholdipn o ﬁmﬁr&lmmpﬂssmg‘freldamng the
assigned HARBIOGRIMEN AEReA bt pedbaciiniormalion s, GaRied-NRIgI g feedback

information n |cates att e ansm ssion Of the se ected ata’was successful 3. The method of

claim 1 furthepbmpserigtedtraitbmeaiiig MaGaledied dad on avemgmiomthdcfeadbHcR Rfformation is
received, W@ﬁ{&%@&&%@é%ﬂﬁ{m&&ﬂMﬂ@%&%ﬁhat the transmission was unsuccessful. 4,

The method of claim 1 further comprising retransmlttlng the selected data on a condition that no
feedback informatieleding cdiiredoreansmmigsing gupfsilsgiganced dedicated channel (E-DCH)

based on a priority associated with at least one of the pluarlity of MAC-d flows, wherein
at least data of a MAC-d flow associated with a highest priority is selected;

on a condition that the selected data is new data that was not previously
transmitted, assigning an available H-ARQ process for supporting transmission of the
selected data, and transmitting the selected data over the E-DCH using the assigned H-
ARQ) process; |

on a condition that the selected data was previously transmitted, retransmitting the
selected data over the E-DCH using the same H-ARQ process that was assigned to
previously transmit the selected data;

incrementing a transmission count in response to transmitting or retransmitting
the selected data;

determining whether the transmission count is at least equal to a maximum
numberlof H-ARQ transmissions associated with a MAC-d flow from which the data for
transmission was selected; and

discarding the selected data in response to a determination that the transmission
count is at least equal to the maximum number of H-ARQ transmissions associated with a

MAC-d flow from which the data for transmission was selected,
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5. The method of claim 1 further comprising retransmitting the selected data on a condition that the
transmission count is less than a maximum number of H-ARQ transmissions associated with a MAC-d
flow from which the data for transmission was selected. 6. The method of claim 1 further
comprising setting the transmission count to zero on a condition that the selected data was transmitted
a maximum number of times. 7. The method of claim 1 further comprising setting the transmission
count to zero on a condition that the selected data is new data that was not previously transmitted.

8. The method of Zzlaim Twhekehvdne daimis Seltetechbypasingditiensagressaseigtral fdreRQanced

dedicated channel (ll,\L/IACO{&‘i1 hA(v%z it'{% O%At{lroencelgv%eggll‘;e TRU for ssfl&r&@%lg hybrid
automatic |pepeast reques‘i Bﬂbs process *or supporting enhance uphnfk Elj transmission
comprisinginformmagaménforsesehaing configuration p dranbiers! iataylssatiteofvhedium access control
for dedicated channel (MAC-d) flows, wherein the configuration parameters - 11 - include a priority
associated with each MAC-d flow and a maximum number of H-ARQ transmissions associated with

each MAC-d flow3. méhnafshedldctingndbiztbriramephisisiv reboeyaitiaaibneddctstiiésted channel
(EDCH) based op:aiRrRrieRR0piRIEhwith Aldeast-ane.ef thanplkartity pldMAG diows.uherein at

least data of a MAC-d flow associated with a highest priority is selected; on a condition that the
selected dardicpisaihedhes (FRIsiES ABIHeoNIssHEhsmitted, means for assigning an available
H-ARQ process for supporting transmission of the selected data, and means for transmitting the

selected data over the E-DCH using the assigned H-ARQ process;
4. The method of claim 1 further comptising retransmitting the selected data

on a condition that no feedback information is received regarding the transmission.

5. The method of claim 1 further comprising retransmitting the selected data
on a condition that the transmission count is less than a maximum number of H-ARQ
transmissions associated with a MAC-d flow from which the data for transmission was

selected.

6. The method of claim 1 further comprising setting the transmission count

to zero on a condition that the selected data was transmitted a maximum number of times.

7. The method of claim 1 further comprising setting the transmission count
to zero on a condition that the selected data is new data that was not previously

transmitted.

8. The method of claim I wherein the data is selected by a medium access

control for enhanced dedicated channel (MAC-e).

9. A wireless transmit/receive unit (WTRU) for assigning a hybrid automatic
repeat request (H-ARQ) process for supporting enhanced uplink (EU) transmission
comprising:

means for receiving configuration parameters for a plurality of medium access

control for dedicated channel (MAC-d) flows, wherein the configuration parameters
-11 -



on-a condition that the selected data was previously transmitted, means for retransmitting the selected
data over-the E-DCH using the same H-ARQ process that was assigned to previously transmit the
Selected data; a transmission counter configured to indicate a transmission count; means for
incrementing the transmission counter in response to transmitting or retransmitting the selected data;
means for determining whether the transmission counter is at least equal to a maximum number of
H-ARQ transmissions associated with a MAC-d flow from which the data for transmission was
selected; angtlude mpansoiistarding theaseleried datavinme spoastrimarteibemifaliomiat the
transmission counter is at Ieasté-;- ug | to %hﬁ@é\)ngum number of transmissions associated with a
MAC-d flow FPSHHHIER THE A foF traREIcaish Was selected. 10. The WTRU of claim 9 further
comprising meansdamscieasingtthe dssifnedudnfiR@precess emhancodditiboatbdtbaendl TRU receives

feedback i ion,;wherein the feedback information indic that the tr issian. of the selected
data was suc%ngﬁjsﬁd nqy n?ﬁ?ﬁf%ﬂ?%?c alt%n%ai ugr%%?%g?n%p?ﬁﬁ%&r%? a?qs ort?éscz%?ﬁgﬁﬁitting the
selected datdaniaatderditibriathfin e\ BT R eseiviet-feedhadkghdsereiorthefeddbadk information

indicates that the [ransmisSion was,INGUCCESSIU- dar A2nTHEMNT Rk OGElRIM, furihsrgomprising

means for retransmitting the selected data on a condition that the WTRU does not receive feedback

informationtregarding theanaivsFissing an avalapled RISy S MPEREGHRTBIFIOMeans for
retransmittipg fhe selecietdaia P mhaaonditinmhakihe Hansigsi e cHRlahiSEesE thas g maximum

number of H-ARQ transmissions associated with a MAC-d flow from which the data for transmission
was selectébe assignod paRATIRRYeSFiclaim 9 further comprising means for setting the transmission

counter to zero on,a gopslitipnihatiheselpiied datrvasdransnoitied e maxinumdapmigr of times.

retransmitting the selected data over the E-DCH using the same H-ARQ process that was
assigned to previously transmit the selected data;

a transmission counter configured to indicate a transmission count;

means for incrementing the transmission counter in response to transmitting or
retransmitting the selected data;

means for determining whether the transmission counter is at least equal to a
maximum number of H-ARQ transmissions associated with a MAC-d flow from which
the data for transmission was selected; and

means for discarding the selected data in response to a determination that the
transmission counter is at least equal to the maximum number of transmissions associated

with a MAC-d flow from which the data for transmission was selected.

10. The WTRU of claim 9 further comprising means for releasing the
assigned H-ARQ process on a condition that the WTRU receives feedback information,
wherein the feedback information indicates that the transmission of the selected data was

successful.

11. The WTRU of claim 9 further comprising means for retransmitting the
selected data on - a condition that the WTRU receives feedback, wherein the feedback

information indicates that the transmission was unsuccessful.
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15. The WTRU of claim 9 further comprising means for setting the transmission counter to zero on a
condition that the selected data is new data that was not previously transmitted. 16. The WTRU of
claim 9 wherein the data is selected by a medium access control for enhanced dedicated channel
(MAC-e).

12, The WTRU of claim 9 further comprising means for retransmitting the
selected data on a condition that the WTRU does not receive feedback information

regarding the transmission.

13. The WTRU of claim 9 further comprising means for retransmitting the
selected data on a condition that the transmission counter is less than a maximum number
of H-ARQ transmissions associated with a MAC-d flow from which the data for

transmission was selected.

14,  The WTRU of claim 9 further comprising means for sefting the
transmission counter to zero on a condition that the selected data was transmitted the

maximuam number of times.
15. The WTRU of claim 9 further comprising means for setting the
transmission counter to zero on a condition that the selected data is new data that was not

previously transmitted.

16.  The WTRU of claim 9 wherein the data is selected by a medium access
control for enhanced dedicated channel (MAC-e).
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