[0(901]METHOD AND APPARATUS FOR DYNAMICALLY ADJUSTNG DATA TRANSMISSION
PARAMETERS AND CONTROLLING H-ARQ PROCESSES [0002]FIELD OF INVENTION [0003]The
present invention is related to a wireless communication system including a wireless transmit/receive
onit (WTRU) and a Node-13 More patrticularly, the present invention is related to a method and
apparatus for ?Lyn RThircilly adjusting data transmission, parameters such as modulation and-coding
scheme (MOS) and transport block set (TES) size, and assigning and releasing a hybrid-automatic
repeat request (HBRRD) prddBdiiie AN CARFARMFTR SIS DY Hataioetween the WTRU and the
Node-B. [00041BAU.K.GREUNISTOOCS AT T HARFMIGS N BARSMIBIER S aptivernodttlion and
coding (AM&C) and H-ARQ scHereSREBSIRG e EhidatePRIPIRRSEB&ration into an enhfin red uplink
(EV) operation designed to offer low transmission latency, higher throughput, and more efficient use of
physical resourcé&saz; FIELD OF INVENTION

f006E] The present invention is related to & wirsless commumieation system
mcloding & wireless {repsmitreceive unit (WTRL) and s Node-B, Hare

particularly, the present invention is related to & method and apparatus for
dynsicelly adjusting dats transmission parereters such as modulation and
coding scheme (MOS) and transport block set (TBS) size, and assigning and
releasing s hybrid-awtomatic repeat request (H-ARQ) prosess ussd to control the
transfer of data between the WTBU and the Node-B.

{0004} ' | BACEGROUND

{0005] In8rd generation cellilar systems, adeptive modnintion and coding
(AM&C) and H-ARQ schewnes are being mvestigated for incorporation into an
enhanced uplink (EU) operation designed to offer low transmission latency,
higher throughput, and more effisient use of physice] resources,

[0008]  The AM&Cscheme ailows zn MOS to be dynamically adjusted on &
transmit time interval (TTI) basis whereby, for each T, the MOS is selested to
maks the most eficient use of radio resources and to provide the highest possible
deta retes. A less robust MCE uses less physical resources, but is more
vufin_&mhle% srrore. A more robust MOR nses more physica] resovross, but offsrs
greater profecion ageinst errors,
0007 The B-ARQ scheme is used fo generate iramsmissions and
retransmissions with low istency. A primary aspect of the H-ARLQ scheme is that
data received in failed transmissions can be soft combined with suocessive
retransmissions {o increase the probability of suceessfu] reception. Bither Chase
Combining (CC) or incremental redusrdancy (IR) may be appied. When OC iz
epplied, the same MOS is chosen for the retransmission. When IR is applied, &
more robust MCS is used in each retransmission.



[0006]The AM&C scheme allows an MCS to be dynamicRily adjusted on a transmit time interval (TI)
begio whereby, for each MI, the MCS is selected to m R Ire the most efficient use of radio resources
and to provide the-highest possible data rates. A less robust MCS uses less physical resources, but is
more vulnerable to errors. A more robust MOS uses more physical resources, but offers greater
protection against errors. [0007]The H-ARQ scheme is used to generate transmissions and
retransmissions with low latency. A primary aspect of the H-ABQ scheme is that data received in failed
transmissions cafM& soft combined with succesBivePEEFEmissions to increase the probability of

successful receqn(;@@ Eltheﬁﬁhgﬁﬁm' e efDd mmww&may be a.ppliecL

When CC is applie M%ﬁ}c n for ther. t a . enlRisa plled a more
robust MCS is us&d i eac ansmlss::)hrlig Tﬁ%m@%&%}] P% ??entlon is
implannented in. PaTAAREtESs @mhnﬁﬁn’?&%my@t%nﬁm@@m@m sifmRtd vebich Tlnsfers.data to a
Node-B. Data trm@mgnm@mm@aﬁ%&ﬁm arepynamically adiysied on a 'Et bas-r,

Optionally, MOS m als sted A §s used to control the_transfer of data
between the WT a{% %%W (%15 &Fﬁ]@a\ﬁ?ﬁﬁ@ transmits and
retransmits data @M%WW@%&M@M&E@}@M&M@K&DCH) in
accordance with deegibagjniormationdssaies) 1B The IR gHeres data for

transmission, and etermlnes a tr nsm|SS| status of the data The transmission status is set by a

controller in the THEALEIS » T R ee PPRYAE RARESTS P  Fatisf¥mission’ and
'restarted transn@@émmmmmmmm HHsftangmikiinstitnie sode-B which
identifies either nggn%mphﬂtlﬂgew@ﬁgngn@gbo% %@b gﬁa |%g?%@;& assigned
H-ARQ process, TES size and optlonFaIy MOS |0010]The transm|SS|on status of data is set by the

controller in the \WigEssion," “retransmiss transmission.” Foreach TTI,
' WIRU initiafes en EU transmission to the Node-B which identifies efther

explicitly or implicitly the retransmission number, new dats indication, assigned
H-ARQ procese, TBS size and optionally MCS. '
16019 The transmission status of date is set by the conbroller in the WIRY
to "new transmission” when the date is new date, to “successful trenemisgion”
when an acknowledpe (ACK) messapge is recsived from the Node-B, fo
“retransmission” when & nop-acknowledge (NACK) message or no Tesponse is
recsived from the Node-B in respense to the transmission of the new date, and
optionslly to "vestarted iransmission® when & retransmission-count excesds a

predetermined maximum nmmnber of retranamissions,
10611} If'the trensmission status is "new transmission”, an initial F-ARQ

DIOoceEs is assxg:ned H the anemission stetus is “refransmission”, the sayne H-
ARG process it assigned while insrementing the retransmission counter. Ifthe
transmission status is "successiul ransmizsion”, the B-ARQ process is released.
I the transmission status is "restarted transmission®, which is optionsl, an H-
ARQ ‘process is mssigned while inftialzing the refransmission counter and

incrementing & pew date indicater (NI,



to 'new transmission" when the data is new data, to "successful transmission" when an aclmowledge
(a) message is received from the Node-B, to "retransmission” when a non-acimovrledge (NAOS.)
message or no response is received from the Node-B in response to the transmission of the new data,

and opgianglly toydestaited HiaNSRISSIRE Whed AvaliBRSMIRSIRYeouIh Ermadsaisisiarmined
maximum =mbar of retransmissions. [OE1]If the tfransmission status is "new transmission?’, an initial

H-AREPrOE Bl qmpriss Aitkas i<l SAGEise i 865 A FmBEoNockiZS dNe TRRE b cess is
assignrédnihiledngrgreintingtheietranseission counitek. ffither tcmiﬁgarsslonratmu& is:ltsuedessto.

ItransmISSIon. {ie Mﬁ@%&[&&%ﬁt‘? JEIEATRG) < g&%ﬁl@nﬁﬁﬁ BQ}é 3 IS Rslalled dransmyssion”,

which Is optlonal anl Q process Is assighe 7|n e retransmission counter and

increri&slirfira FRE s TR Aty ) infoe Plaphbe of dREPE e F@%Iaéb%éf SREhETRVEIHOAS there is
providge iR iseiRss:t a5 iR GeiMR O GWJRM\)&Q m@@&agacaﬁiﬁ@ﬁroaecm rGebt-eanfigused: t@ select a

transHort blockfsk I ran m|SS|on of anceqhup ata; whe e| hBe I st one. (Elrcun is further
ne o ura it ents arl crein (:i A! one ¢ircul urther BH &
conflgure In resp M actess contro ? ) pro oco a tnit fexcee Ing an

avalIaﬁiet@pjama‘tlhlmb@élmrewnﬁmmfr@bmmﬁéls@@ﬁeﬁﬁl Ay qﬁ@lﬂﬂ@@@%%ﬂ@i a plurality of

segmemisi yyherain dhept J@%B?é Qét%ﬁr%ﬂéﬁ JP ihemceniigured-top 9&1@%%%@&%@@@&&%&&“'“9 the
selected transport block size and including at east one of the plyrality of segments; and whcﬁgln the at

Ity
least SHEERBMY fs NS ECERMUREE'YS T %%f%ﬁ@%ﬂ& %ﬁlwnfﬁrmﬁla SRR TR HAnsport
block sjtlagan énhanced uplnksigmaladO84 Thiwrot ghi() tox thrededondias gt pfdtveddivertion, there

is proyideda Meof ‘Ef?é”s%[é%'c@@ téﬁls%ﬂnﬁcﬂ @%'r%%ﬁﬁ%@%'ﬂ{?%@ﬁ&#ﬂxé MRN8 ‘i[x%‘%port

block size for transmission of enhanced u ata; in response to a medium access control (MAC)

protodyrakts e ppets) BRdasnmty dve rwgﬁérblaetréﬁﬁtf’ét iPlRE haag b triisdoremTRRik R size
segmenting lyithe\MaERidtheiM A B iRtgracply rality:efssagme ishpwdreingehytbeoVHiRY a

transp‘%rpglrtl)ﬁ%l?]tc%lég%ftq? r%ﬁ%ed%ﬁagi@ort bloc gﬁ%%ﬁgcﬁpcludapg at least one of the plurality of

segments; an ransmlt Ing e e%nanspor an indication of the transport block
size as an enhanced uplink signal.
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[0012]BRIEF DESCRIPTION OF THE DRAWINGS [0013]A more detailed understanding of the
invention may be had from the blowing description of a preferred e-rample, given by way of example
and to be understood in conjunction with the accompanying drawing wherein: [0014]Figure 1 is a block
diagram of a wireless communication system operating in accordance with the present invention;
[0015]Figure 2 is a flow diagram of a process for initiating and relP Rini; H-ARQ processes in
accordance with the present invention; [00161Figure 3 is a flow diagram of a process including method
steps for implemé#tity CC in accoPBERE SRATRAETREOF HBEh i WHHGS

{0018] A more detailed understanding of the invention may be had from the
following description of & preferred exemple, given by way of example angd o be
understood In conjunction with the accompenying drewing wherein:

00614 Figure 1 is & block disgram of a wireless communication system
eperating in accordance with the present imvention; ‘

{0015] Figare 2 is s fiow diagram of & process for initiating and releasing
H-ARQ processes in accordance with the present invenfion,

10016] Figure 8 is e flow diagram of 8 procsss inciuding method steps for
implementing CC in sccordance with the present invention; and

10017 Figure {£is a flow disgram of & process inchuding methed steps for
implementing IR in accordance with the pressnt invention. '

(0018] DETAILED DESCRIPTION OF THE PREFRRRED EMBODIMENTS
0019 Hereafter, the terminslogy "WERU™ includes but is not Emited toa
user equipment (UE), & mobile station, a fixed or mobile subseriber unit, 2 pager,
or any other type of device capable of operating in & wireloss envvironment, When
referred to hereafler, the terminclozy “Node-B" includes but is not Bmited to 2
base station, @ site controller, an secess pﬂiﬂt‘ or sxy other type of interfacing
device in & wireless environment.

{00201 The features of the present invention may be incorporased into an
integrated circuit (IC) or be configured in & cirmmit comprising o multitude of
interconnecting components,

j6021) Figure 1 is a block disgram of & wireless communication system 100
operafing in accordance with the present invention. The system 100 comprisesa
WIRU 102, & Node-B 104, and a radio network controller (BNC) 108, The WTRU
102 transmits date throogh ax E-DCE 108 with o transmitter 120 and receives
feedback with a receiver 122 from the Node-B 104 throush a downlink (DL)
signaling channel 110 based on an inftisted H-ARQ process. When the Node B
104 fails to decode the data sent by the WTRU 102, the Node-B 104 transmits
NACK message to the WIRU 102 via. the DL signsling channel 110 or does not
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[0017]Figure 4 is a flow diagram of a process including method steps for implameeting at in
accordance with the present invention. [0018] DETAILED DESCRIPTION OF TEE PREFERRED
10019]Hereatfter, the terminology "WTRUR 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, a site controller, an access point or any other type of interfacing

device in a wirel&sEniiferirre v fodo i Tesed es oNkC e sbaWARIO A0 isa theorporated into
an integrated Cirgiitdi€) ©f RBCoNfg WRIALRLIER W@ﬁl%&%&é@%@nnectmg

components. [0021]Figure 1 block dla munj au stem 100 operating M.
accordance wﬁhtﬁ?ém%% Fssﬁgeﬁ?e ;ﬁtﬁ%ﬁl\g co Eeg%a% P¥Ride-B 104, and a
radio network cofmméﬁr(mmaﬂﬂﬁhe'ﬂw RLATE2 pomssits dma&ﬁimzrgﬂmai:ewml% with a
transmitter 120 @Q&v%f&%@a@&m@%ﬂgﬁﬂs&%&m\ eiad e 104-Hreugh a downlink

éDL) signaling ch_ eI 110 gg@s%r}@g&%é%%ag Wgﬁ When the Node-B 104 fails to

ecode tha data ifSPRERE TR LT the WTRU

102 via the DL Smmmm@? iobsiet date buffer 112 for storing E-DCH date, an
optional data lifespan timer 114 used to determine whether it is necessary &
discard expired date, and & retranswission commter 116 used to defermine
whether data trensmitted by the WIR'U 102 butl not received by the Node-B 104
should be retransmitied or whether E-ARG transmission showld be terminated or
optionally restarted. The buffer 112, the kfespan timer 114 and the
retramemiszion covnter 116 are conirolled by & controfler 118, The controller 118
sets, (Le., keops track of), the status of each tranmmission sssociated with an E-
ARRQ process. |
(0022 Figure 2 is g flow disgrarn of & process 200 mcluding method steps
for controlling an H-ARGQ process in accordance with the present invention. The
H-ARQ process may be either synchrovsons or asynchronons. In a synchronons H-
ARQ operation, the WTRU 102 keeps track of when respomses to date
transmissions bebween the WIRU 102 and the Node-B 104 are szpected, and the
periogicity of H-ARQ retransmissions is predetermined. In an asyachronons H-
ARG operation, the WIRU 102 transmits date and waits for the feedback for a
predefermined period of time.
100231 Afser the 'WTRU 102 initietes the H-ARQ process and the
retransmission counter 116, the WIRTT 102 transmits date to the Node-B 104via
the E-DCH 108 during s current TTT (step 202). In step 204, the WTRU 102
waits for feedback from the Node-B 104, I the WTRU 102 receives an ACK
message from the Node-B 104, the WIRU 102 then sets the transmission status
o "suceessful transmission”, releases the H-ARQ process and reinitintes the

retransmission counter 118 (stop 208) for subseguent date transmissions,



transmit feedback whichrpreted as a NACK by the WTRU 102. When Ova Node-B 104 succeeds to
decode the data sent by the wrRu 102, the Node-B 104 trank-rnits an ACK me ge to the WTE.O 102
which releases the H-ARQ process for other transmissions. The H-ARQ processes may either be
designed to implement CO or IR. The RNC 106 controls overall operation of data transfers flint occur
between the Node-B 104 and the WTRU 102, including radio resources allocation. The wrRu 102
includes a data buffer 119 for storing FrDCH data, an option,’ data lifespan timPr 114 used to

determine whethgoias necassankip diaasd winitedlaia.ARd analeansitission qoupjer 116 used to
determine whether data transmitte r%%% ]%%2 but not recelved by the Node-B 104 should he

retransmitted or Whether B-ARE A D Bp HEREIRFT S ted. The buffer
112, the lifespanctivméiddiceeeddbshBrpctetrrssrissiomcounter M%miesmhmkbeddnﬂa:@ﬁf&roller 118. The

controller 118 sefs, {s»XeoRspck Albshe-slams ofaach siussion associated with an HARQ
process. [0022]F, ﬁﬁﬁ 12 IS a flow diagram of a process 200 mcludln method steps for controTiing an
H-ARQ process M 42cordarcattifi TReprasim rattfote rrainady Jeeds insayhse either

synchronous or dbymﬁmmsnﬁ%&ymﬁfﬁ@vwbﬁéﬁ&@:ﬁpﬁmﬁp&é%ﬁi@ﬂ@&ge@ps track of wher
responses to dag spgsyissions peteE T RU-102.a0d (e Nodes8 A0d g expected. an he

periodicity of H-ARQ retransmissions is fredeternlMed in an asynnivronous operation, the
WTRU 102 transTHeagaissiatd sametot td e dbbbk 10Pa prevemminmned 9arsn dliuke. [0023]After
the WTRU. 102 irttiedesibe bhaRRupriicassanddhes &eﬁaﬂsﬂms@@wmmmhe WTRLT 102

transmits data to 5'5 ode- ja IEQ% E H 10 ring a.curre 2). In step 204, the
WTRU 102 waits for%edbe%%?omt e oﬁ% %h %iﬁﬁ C?%ePeé eq%ﬁg%’éf( message from
the Node-B 104, %Wrﬁ#&d@%@ﬁ%éﬁ%@%n%%@%@ﬁ@sm@ﬂrﬁﬁ@%&mn" releases
the H-ARQ processcandreisitiaias-ihe tetansmission-caunarsLhadsiap 208k igrsubsequent data

transmissions. [Q2llb. 8121905081 87 WUEREN 12 (orahen,8 NACGKTessage or did not

stetus o “restarfed transmission' and reinitistes the retransmission counter
{step 216). After setting the transmission status to “restarted tranémission“, the
WIEU 102 reinitiates the H-ARQ tramsmiesion process as 2 "new tranamission”
or the WIRLY 102 mey opiionally release the H-ARQ process (step 21R).

100271 Figure 3 is a flow disgrawn of # process 300 inciuding method steps
for implementing CC in accordance with the present invention. The process 800 |
is performed on & TTI basis (step 802). In step 304, the WIRU 102 determines
whether EU physical resources have been assipned by the Node-B 104 and
whether an H-ARQ process is available for the WIED 102 ts transmit dats tothe
Node-B 104 via the E-DCH 108. If EU physical resources have not been
assigned, the WIRU 102 waits for the allocation of BU physical resovrees and
the transmission of data is delayed until the next TTY (step 802). IFEU physical
resources heve been allocated and an B1-ARQ process is aveilable, the WTRU 102
determines whether the date is new data (step 308). Ifthe date is determined to
be new date in step 506, the WIRU 102 selects the highest priotity date to
transmit (step 808). Additienally, the WIRU 102 selects the MCS and TBS size
that meximizes transmission of the highest prierity dats within an ellowed Hmit
{step 810), TBS size is chosen based on the Node-B 104 sipnaled maximuss MCS

5.



receive any response, the WTRU 102 determines whether the retransmission count inAirsited by the
retransmission counter 116 is less than or equal to the maximum number of allowed retransmissions
(step 212). 10025]If the retransmission count as determined at step 212 is less than the maximum
number of allowed retransmissions, the WTRU 102 sets, or maintains, the transmission status to 'tetra
n smicsion” and increments the retransmission counter 116 (step 214). The retransmission counter
116 is incremented each time the same data is retransmitted by the WTRTJ 102, [0026]If the

retransmission ceuArFBRGRiE rinediabsiep ALAdnRrRquAtie DIUteRter Aok they aaxipydm number of
allowed retransmij a&g@ Ih%*Hb(’ﬂ%Q cess transm155|on is terminated and reset for supporting
subsequent data TranSmissions (s ep ptiona yotlﬁe WTRU 102 may set the transmission status
to 'restarted trandfti38ion ana%mﬁa@sﬁﬁ@%mﬁsﬁbﬁ%mpi@gmﬁﬁkﬂahwmng the

transmission statugnies’ @ﬁm@mg@mm@%ml%ﬁwt@i@ée@%ﬁsﬁ&t@”sm'55'0”

process as a. new transmissio the W 02 may optionally release the 15-ARQ process (step
213). [0027]F|gure SRS oW dl%zgnrjémam% 5% %éﬁp Fodktepdiori rﬁﬁﬁ%mentlng CCin

accordance with thégresenrifasetivined it doessiB0d (3 pod Siieitorese TR hagsdstep 302). In step

304, the WTRU lﬁgtdﬁ@m@swﬁ@gr@a%a RhySraLresayrees have begn.assiansd by the Node-B
104 and whether gn H- ARQ igargc?gﬁjs av%nable for the WTRU 102 to tranarrat data to the Node-B

104 via the E-D #18 102 waits for the
allocation of EU Wmmmmmmmmmwmm TTI (step

302). If El] physicakteseumceshave,beenatiosatedand anH:ARQBIOCESSHS, SRR ; the WTRU 102
determines whet gger the ga IS new d ta S}steé) 306) If the data is determlneg 0 be new data in step

306, the WMU 1 ‘ﬁ‘é%%‘ SRRy e S RSP DT REGRTHFR A the VTRU 102
selects the MCS aimohild3 $sikicyt iadinasod G2 mmmmmtmmmw dargwithin an

7138 size, tranat Sy DOwEr ?ﬁ%ﬁ e 6 b e bt 112

for transmission, wezemit power. The Node-B 104 may signal this mfmmaa in the initial
charnel assignment. Aliernatively, the Node-B 104 may send this information
when the WIRU 102 regnests additionsl BV cherne! allocations.
0029] In step 512, the WIRU 102 then generates at least one BU MAC
{MAC-e) protocol dafa unit (PDU) based on the selected TBS size, and assions an
H-ARQ process for transmission of the MAC-e PDU. In step 314, the WTRU 102
initislizes the retransmission connter 118, increments an NDI and opGonally sets
the Eifespm timer 114 in the WTRU 102, The NDI is nsed to indicate when new
date is being tranemittad and when the Node-R 104 needs 4o clear the soft buffer
associated with the H-ARQ procese thaatis being trensmitied. The initial value of
{he retransmission counter 116 may be interprated s & transoission of new dats
and, in such & cese, the NDI parametsr is not needed, The WIRU 102 then
inifiztes an BU transmission to the Node-B 104 identifying the current H-ARQ
process, TBS size, (if not assigned by the Node-B 104), and MCS. The H-ARQ
process and MOS may be implicitly known by the Node-B 104 due to a specified
H-ARQ process operation, and thus rosy not need to be signaled by the WTRU
102 to the Node-B 104,




[0028]For each transport rlii4 -nneldedicated channel medium access control (MAO-d) flow or logical
channel, a list of allowed TBS sizes, a retransmission limit and allowed transmission latency, (le., MAO
data ulifespan"), are determined. The allowable MCS and TBS sizes are the maximum that the WTRU
102 is allowed to transmit for the current physical resources allocation period. The configuration is
either signaled from the MC 106 in accordance with radio resource control (RRO) procedures or
uniquely specified by a standarrL The chosen MOB and ms size may be either explicitly signaled

(preferably from ﬂ? %de B) /S @%ed from %Cﬁ%go?%d 71%aﬂ%)met%r sucréa eéttaor%mel quality
ination (

indicator (OQI) an. d/or transport ormat comb may represent the

maximum allowed ArerRULMEBHereh SewmisrienmpoarrrrisRionaug oo S Bibip bignBfiedis information
in the ha:dip’ ChAw%mwmameaymm M@@@&%W@M@on when the
WTRU 102 requests a r+F|nnaI aII atlo éaiL 029]In step 3%12? the \gfégu 102 then
generates at least one % protoc é‘f% mit Ba2&0 61 e Salected PBS size,
and assigns an H-&REGEI proceﬁﬁmﬁ%%mwﬁﬁﬁw BteptBd dathesWaitU 102
initializes the ret- aﬂ&%@@@mq&wﬂﬁn&&@a Rorements anMRkand.oniienl-1dy sgislhedifespan timer

114 in the WTRU 102. The ND new d ta is bei transmltted and when the
Node-B 104 nee.. %900 %'nt‘ &lf‘ #gﬁédig%ﬁt%%@{ tﬁg &ing

tiransmitted. The ifgaveder36f mecﬁe@@nnggmdM@h@eb@iwmﬁm H4ransmission
of new data and, Ilﬁé%ﬂﬁ}@_ case HheNDhparametes i cegledriie \&TM%% initiates an

EU transmrssront e Node-B 10 |den?% current -ARQ process TBS size, &I;not as
signed. by the No Er‘ﬁ%glﬁ?fﬁs?f %%%\%e %nown by the
Node-B 104 due to‘ﬂtspecﬁ»ﬁaietpl -ARQ pudessly pmmnnﬂmmmmtneed ke isignaled by the

WTRU 102 to the NogesB,104,.9p38IVhen E i sunpatied. 1he TESsR) s aumatiors dentiied t

the Node-B 104 for nsrh transmission and retransmission, unless PBS is iden e Node-B 104
in the physical el, AFRECETE CATHHEREY HASTTEERPR: have the same MCS and TBS as applied in the
initial transmission bG8 case’me@&riﬂﬁﬁﬁimﬁe@mlﬁ@ﬁimm 1fbitdspdatmiaed that the

data is not new da o whet 2 utilizes the lifespan timer
%wm&h%fraﬁﬁg RUA95Y “1%% fhe

1RICLR
114 (step 315). If the WTRU 102 -nisi- |ves%‘r espan time Hhe process roceeds to step
316 to determine whtidt Hé I%ﬁwm%%rwyﬁr@m%ﬁ@mlé@expwed the

WTRU 102 discardinthestataiandielisases, ﬁxﬁerfteﬁs}h@t@f&eesl?s@ BroGRas {sieR,3B)and the
process 300 return ep. 302. Qptio hen the. lif er 114 is cI expiration, the
RAAER 05 QRUUAN WISl NI SRRRD UDCh e, ORE I XA

WTRU 102 may use a more robust INcrease the probability o? Sticcessiul ransmission..
100321 The retransTAESISHESTRICIORES il tHeskrabaro 2thei neyerivewte dusmebetint aadlawedransmission

is not successful ang:fansrRetiack BMess: QeeaBid s hthailifespandimatdid-ha g not yet
expired, or if the WT t does nat ut|I|z the lifesnap. timer 114, the process 30Q proceeds to step
820 for retransmlsaoart#ogﬁ%& Gata W erlgﬁzﬁ‘ﬁ‘ @'}f‘fﬁlﬁ%ﬁ% %ﬂé’ﬁ%ﬂﬁ JERS &fismission
count is less that, theewrrpdrmssionl filseT BRET| G2 dretrensrnishionsrittasstmnemissiakicount is less
than the maldmum @wptm@faaﬁ%@g felrasliasions, e Slatus:al tangmissignis setig or

mnintained as ‘retransmission,” the TRU 102 infrarnants the retransmission counter 116 (step 322)

and uses the sameW&% BETABRsif WWWB%%O%WH%%%%WS&W
counter) (step 324)@%1@%@%%1&1&%&1%@%@33}3& friig the NGBS Bri@dsidentifying

the H-ARQ promss t@ﬂ%ﬁ?’é’e% M§ﬂ¥oﬁ%ﬁ&@y%&% §§§Comr O%%%ﬁATll e B), TBB

a -
Hn i

size (if not a Psigned by the Node e{% and MOB in thé associate pal (step
330). size (if not assigned by the Node-B), and MCE in the aspocisted physical control

channs! (step 330).

IDOEEI If the retrsnsmisgion count reaches or exceeds the mazimuwm

number of aliowed retransmissions, the process 300 proceeds to step 318 to
discard the data and release the H-ARQ proscess. Alterpatively, if restarted
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100331lIf the retransmission count reaches or exceeds the =lila= number of allowed retransmissions,
the process 300 proceeds to step 318 to discard the data and release the H-.A_RQ process.
Alternatively, if restarted transmissions are determined to be allowed in optional step 825, the status
of transmission is set to 'restarted transmission," and the WTRU 102 initializes the retransmission
counter 116, increments the NDI and assigns a new H-ARQ process (step 326). If the previously
transmitted data stored in the soft combining buffer is disrupting sners-ssive retransmissions, it is

better 1o cies* the gl iyl esta bt bARQANRTISSIONR lnsregse she probalilty of

successful transmission. Therefore, when the_ maximum num retrAnSMISSIONS TOf & particular

H-ARQ process is TERSREH P JkI° (Grafr iRftiahatraipan s W couniPaéndaniizes fdicate that the
H-ARQ transmissiosisdmaundiskioe paesiartets, \Wheardbe:Nade il Ghiacrives thedpcrermnted NDI, (or

the transmission cg%gﬁ&%%ﬁjtiaﬁl%%emﬁl\g%ﬁ%E 104&3a§§t@e s%%comtt%gi%boar of the

previously received data., [0 step 828, a new , transmission is nifiate using the same
TES and, optional§FaHhthe ek Somhnsppesizersirssmetimaitiahsssichtréincrease the
probability rif successfihdeliuedy-éster SR8 RINRE0REIRaloNm S shange RMQBathe.TES may be

segmented into seyeral i Qﬁgggng ransmisg |Q ._In the, case transmission is being reinitiated with
more redundanny %{eé%esgégl;c_ ange éjfg lﬁO_B %%]’5% Tees %ﬁ%tu?%g)%ﬁﬁo < nfay no longer
fit in the allocated PHYARSEIFESHACE. ArridcbseheiErigineernismistioh ey ségmented into
multiple separate taRsmissions-ihatannat excend the saauilgmeagickbe METREL102 jhen initiates an

EU transmission tq_the Node-13.which identifies the current H-A rocess, (may be implicitly known
to the Node-B), PB &gs&%%%%%ag?(# not gss%gznéeag‘b%%lr\%ﬁe%%‘%“ h?é%s%f‘@d%ﬁysical control
channel (step 330)TgE3BIERg a4 6 Shlbredimiasion ofwopsotosh4BOtintiudey trcthdd Bteps for

implementing IR iniaccgsganse withdBaRIesRIAVGIIRN, LRSRIPSessAQQ g performed on a TTI
oasis (step 402). Iggié%} 404, El.jne WTI%%;J 102 determines whether EU physical resqurces have been
assigned by the N 104 amd ReHe AT T AR ROTSRSES IS SR A5 RIS st TRRAASEEE02 to transmit

data to the Node-BTE# gial thpiodai, 1 08rtstepddd: IMELE physical redauedeshalke fatbeen

assigned, the WTREL102:waits forihe allogation.of . RRYSICAlISSQUEEES . (sten 308). In
order to allow this change in MCS, the TBS may be segmented into several
independent transmissions, In the cese & transmission is bejng reinitiated with
more rejundancy (sither by change of MOCS or just less punctaring) the previons
'TBE may vo longer 8t in the allotated physical resource, In this case the ariginal
transmuission mey be segmented nto multiple separate trensmissions that donot
exceed the requivement. The WIRU 102 then inifiates an BU transmission to
the Node-B which identifies the current H-ARQ process, (may be implicitly

Enown to the Node-B), TBS size and MCE, (ifnot assigned by the Node-B), in the
mesociated physical control channe} (step 830),

§0085] Figore 4 is & flow disgram of & process 400 including method steps
for implementing IR in accordance with the present invention. The process 400
is performed on & TTY basis (step 402). In step 404, the WTRLT 102 determines
whether EU physical resources have been assigned by the Node-B 104 and
whather an H-ARQ process is available for the WTRL) 102 o fransmit deta tothe
Node-B 104 via the E-DCH 108 (step 404). If BU physical resources have not
been assigned, the WIRL 102 waits for the allocation of Bl physical resources
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a_nd the transmis. sion of data is delayed until the next TTI (step 402). If EU physical resources have
been allocated and an H-ARQ process is available, the WTRU 102 determines whether the data is
new data. (step 406). If the data is determined to be new data in step 406, the VSTRU 102 selects the
highest priority data to transmit (step 408). Additionally, the WTRU 102 selects the maidmum 'PBS
size tine corresponding TFC maximizing t-ansinission of the highest priority data using the most robust
MCS allowed (step 410). [0036]In step 412, the WTRU 102 then generates at least one MAC-e PDU
based on the selected PBS size, and assigns an H-ARQ process for transmission of the MAC-e PDU.

In step 414, the WRR 1 GFRAREHES theseia JeHRes o dheorast SR brem b8 ol B and
optionally sets theplifesparcticaetet kd-va HaenWiliidE02fstaprtlhn Tha Dk isuagd dotdndicate when
new data is being i nd when the Node-B 104 needs to clear spft,buffer associated with
the E-ARQ proces@%g%%gﬁ% %raﬁgrvﬁ%fg%?r%@é %‘l |a%v§%%%€?3t%§§m%§ i&oga blinter 116 may
be interpreted as 4¥emASRAS T BENERE RaanH fthe JEITRE 68 selnsiniibe bighsamyterits not needed.
The WTRU 102 thegdniiatessd sensmssiandadiaailoge Briadidgenifiiagdhe.cuttent H-ABQ
process, TBS size,laééd MOS.in the associ hysinAl] control channel (step 430). The 11-ARQ
process Awl MCS iy B iPapTraihy R gy %r%é%%ﬁ%%%ﬁﬁ‘éﬁ%%“@%&%%@émﬁi% process
operation, and thuéssaFnetheatdad beeui AlERBywieé WEREI02 to the Node-B 104.
100371Referring bagksio steprd@ed/iitissletermineskiiakine dala.ls oot new.dates adgtermination is
made as to whether the W RU,102 llizes the lifespan timer 114 (step 415). If the VTREJ 102 utilizes
the Bfespan time: %?f&%%?gw%%%%m‘wrm%clﬁespanthner
114 has expired. lithe ¥t&SpaRHibherlt lstcall xibiec® THE WER] ssttardethesdéisand releases,
(ie., frees), the H-ARQ praeess.(siap.A18) sand. e ARCess 400 #elwis 1 slep 492, Gutionally, when

the lifespan timer JB%%%ES close to expié[ation, the WTRU 102 may use a more robust MOS to increase
the probability of sHCCResTAFtraRENTSSlon oD SBFFHEFE RSNSOI REUREST 4246 1H BRESVTRU 102 is
incremented each timeaitiatoetid remissteriNsind 30¢cessitasd-tiie Bt bekaowiedged by the
Node-B 104. If theMﬁ?E@éLﬁg% (%ggggg@ BOLyetexnir ﬁ%\/\@%%% dvogg n&ggﬂu?e the

lifesnaz timer 114, the proces proceeds to step 420 for retransmission of the data whereby the

WTRU 102 determTABEXMREHEr orethbr S mag b Totmrrt s h Frareiswisa i raninEber of
allowed retransmissignss it retarsMisION eatithigdess thanike-maximsnuubenciaiowed

retransmissions, t tatu ansmission s set {0 ar majntsinpd.as."retransmissian.," and the writu
h&i%igttassﬁ KL RER0T] !fl%?%%gm&@ Bg &B@%ﬁem@%
f

102 increments the retransmission counter ild selects a nac , It alfowéd (step 422).

In step 424, the WHEFF0I R e&4HaL e MIARGprtes PrBsirpCuhehNDE (0839850 M,

determination of the'id E3.aa0Hes Sizet kISRl Wae8QtM tly tmown by the Node-B 104 due to
a specified H-ARQ provess eperation, and thus may nst need tobe signaled by the
WTRU 102 to the Node-B 104,
[8087] Referring back to step 408, if it is determined thet the date is not
new date, a determination is made as to whether the WTRU 102 withizes the
tifespan timer 134 {(step 415). Hthe WIRU 102 utiliver the Eifespemﬁmer 114,
the process 400 proceads to step 416 to debermine whether the Hiespan tmer 114
has expired. X the lfespan timer 114 has expired, the WTRU 102 discards the
date and releases, (Le., frees), the FI-ARQ process (step 418), end the process 400
returng to step 402, Opficnelly, when the Hifespan fimer 114 i5 close to
expiration, the WIRU 102 may wse 2 more robust MCS to incresse the
probability of snccessful transmission.

.



support of the most robust MOS, what is required by the data which is ready to transmit ha the wrRu
102, and available WTRU transmit power. With each retransmition, a more robust MOB may be
chosen for the same TBS. The initial tran stnissions with less robust MOB allow for a larger TBS size,
but this size is restricted so that the same TI3S rgn still be supported by the most robust MOS. Also,
for determinaton of the TBS, the WTRU available transmit power for EU must be taken into account
the most robust MCS allowed, even though the most robust MOB may not be required for successful

transmission. [004%%{ he retrggg]mission count reaches or ex eegfgthﬁ merirmam, foci' process 400
proceeds to step 4 disca ?ﬁ%ﬁ%f?&%é%’ﬂé@ CEst R RS restarted
tranarni csions arestidtéinmirathto thenaticaisg instepd2Ssiliersidtus ofttrdnsmiséied is et to 'restarted
ransmi ssion.” andiihe WAL Be%inilializesle seliansruisNaD Soulier 116, Ipramerys the NDI and
assigns a new H-ARQ process (step.426). In step 428, the same TBWTFC is used and an MCS is
selected. [0041]Al %gﬁﬁéﬁfé‘a glﬁ%ﬁa%w&ﬁé%ﬁﬁ@mﬁ?qwgﬁ*ﬁr@@e%%d in. the
preferred embodinerts:mepsitinulé tieodshinatiers;e doh WARTE Hitcletaentearhelgethalone with out
the other features apdelements ofjhs, nrefrued:ambogimenIS AL in varigus.cropbipations with or

without other features and elements of the present invention 10042]While the present invention has
been described in TERARSGRASIPRS. Ifthe retransmission count ie less than the maxivum nwmeber

of allowed retransmissions, the stetus of transmission is set o or maintained as
“retransmission,” and the WIRU 162 increments the retransmisgion counter 118
and selects 8 mere robust MCS, if sllowed (step £22). In step 424, the WTRU 102
uses the same H-ARG process, TRS/TFC and NDL
{0039] For IR, determination of the MCS and TBS size takes into account
support of the most robust MCS, what is requived by the date which is ready to
transmodt in the WIRU 102, and svailable WIRU trapsmit power. With sach
retransmission, & more mbgst MOS mey be chosen for the same TBE. The inifial
transmissions with less robust MO allow for a larger TBS size, bot this size is
restricted so that the same TBS cen 51 be supported by the most robust MCS.
. Also, Tor determination of the TBS, the WTRU availeble trensmit power for EU
must be taken into sccount the most rebust MCS allowed, even though the most
robust MOS may not be reguived for successfinl transmission.

0040} If the reltrapsminsion count reaches or axcesds the meximum, the
process 400 procesds fo step 418 to discard the data and release the H-ARQ
. process. Alternatively, ifrestarted transmissions ave determmad to be allowed in
step 425, the status of transmission i set fo “restarted trapsmission,” snd the
WIRU 102 indtiekizer the retransmission counter 116, increments the NDI and

assigns & new H-ARQ process (step 426). In step 428, the same TBETFC is msed
and an MCS is selected.

{043] Although the features and elements of the present inventior are
described in the preferred embodiments in parficular combinations, each feature

or element can be uzed alone without the other features and slements of the
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preferred embodiment, other variations which are within the scope of the invention as outlined in the
Sill" g below will be apparent to those skilled in the art. CLAIMS What is claimed is: 1. A wireless
transmit/receive unit (WTRU) comprising: at least one circuit configured to select a transport block
size for transmission of enhanced uplink data; wherein the at least one circuit is further configured
in response to a medium access control (MAC) protocol data unit (PDU) exceeding an available space
in the selected transport block size, segmenting the MAC PDU into a plurality of segments;
wherein the at leaseferel exibigifusiiie opnfigured-teproskies & RHblngkhavingdhe selected
transport block sizeaﬁa_l@ginclu ig&g Iegst one ofé}thlgplurality of segments; and wherein the at least
oftr

one circuit is further conﬁénured t smi tf’%v?r%ng‘ﬁort block with an indication of the transport block
size as an enhancd®glink  While the present invention has been described in ferms of the

preferred embodiment, other variations which sre within the scope of the
invention as outlined in the clatms below will be spparent to those skifled inthe
art,

MARSPRHINS



2. The WTRU of claim 1 wherein the at least one circuit is further configured to transmit the transport
block using one of a plurality of synchronous hybrid automatic repeat request (HARQ) processes.

3. The WTRU of claim 1 wherein the at least one circuit is further configured to receive radio resource
control (RR,C) configuration information from a wireless network; wherein the RRC configuration
information indicates per each MAC-d flow, a limit in a number of hybrid automatic repeat request
(HARQ) retransmissions for that MAC-d flow. 4.A method comprising: selecting by a wireless
transmit/receive unit (WTRU) a transport blocbﬁj{gﬁ\g transmission of enhanced uplink data; in
response to a medium access control (MAC) protocol data unit (PDU) exceeding an available space in
the selected transport block size, segmenting by the WTRU the MAC PDU into a plurality of segments;
producing by the, WTRU a transport block having the selected transport block size and including at
least on%%ﬁ%ﬂ%(ﬁﬁ}@ﬁ '5f segments; and  transmitting by the WTRU the transport block with an
indication of the transport block size as an enhanced uplink signal. 5. The method of claim 4

wherein the transport block is transmitted using one. o{&ﬂ%@ligf of synchronous hybrid automatic
repeat requeSiL(H AR%Q}VHQ ess transmit/receive unit OMPrisIng.

at least one circuit configured to select a transport block size for transmission
of enhanced uplink data;

wherein the at least one circuit is further configured in response to 2 medium
access control (MAC) protocol data unit {(PDU) exceeding an available space in the
selected transport block size, segmenting the MAC PDU into a plurality of
segments,

wherein the at least one circuit is further configured to produce a transport
block having the selected transport block size and including at least one of the
plurality of segments; and

wherein the at least one circuit is further configured to transmit the
transport block with an indication of the transport block size as an enhanced uplink

signal.

2. The WTRU of claim 1 wherein the at least one circuit is further
configured to transmit the transport block using one of a plurality of synchronous

hybrid automatic repeat request (FIARQ) processes,

3. The WTRU of claim 1 wherein the at least one circuit is further
configured to receive radio resource control (RRC) configuration information from a
wireless network; wherein the RRC configuration information indicates per each
MAC-4 flow, a limit in & number of hybrid automatic repeat request (HARQ)

retransmissions for that MAC-4d flow.



processes. 6. '_I'he m_ethpd of claim 4 further comprising receiving by the WTRU radio resource
control (RRC) configuration information from a wireless network; wherein the RRC configuration

information indicaj[es per each MAC-d flow, a limit in a number of hybrid automatic repeat request IV
(HARQ) retransmissions for that NLeiC-d flow.

4, A mej:hod comprising:

selecting by a wireless transmit/receive unit (WTRU) a transport block size
for transmission of enhanced uplink data;

in response to 2 medium access control (MAC) protocol data unit Epu)
exceeding an available space in the selected transport block size, segmenting by the
WTRU the MAC PDU into a plurality of segments:

producing by the WIRU a transport block having the selected transport block
«ize and including st least one of the plurality of segments: and

transmitting by the WTRU the transport block with an indication of the

transport block size as an enhanced uplink signal.

5. The method of claim 4 wherein the transport block 1s transmitted
using one of a plurality of synchronous hybrid automatic repeat request (HARQ)

processes,

8. The method of claim 4 further comprising receiving by the WIRU radio
resource control (RRC) configuration information from a wireless network; wherein
the RRC configuration information indicates per each MAC-d flow, a limitin a
number of hybrid automatic repeat request (HARQ) retransmissions for that MAC-d

flow.



