011METHOD AND APPARATUS FOR CONTROL OF ENHANCED DEDI CATED CHANNEL

TRANSM SSI ONS [ 0002] FI ELD OF | NVENTI ON [ 00031The present invention is
related to wirel ess conmunication systens. Mre particularly, the present
invention is related to a nmethod and apparatus for controlling enhanced
dedi cat ed channel- (E-DCH) transm ssi ons 100041BACKGROUND [ 0005] Met hods f or
i mproving uplink (UL) coverage, throughput and transm ssion [atency are
currently being investigated in the third eneratl on_partnership project
(3GPP). In ordef o achi METHEBLAN 65?%1{%{‘ g@f t he
control of UL resour cd@NHANCED DERIYIEL CHAL, ved fromthe
radi o network controller (RNC) to the Node-B. [00061In order to reduce
conpl exity anc!oqmyver consunpt i on, FEAECOF INVENTIONT el ess transm' t/receive

malt (WIRU) si nh ed upljnk nediu cess cont rol
functi ons, éﬂﬁgg Qr?%ﬁélﬁﬁ?ﬁh"?gf‘%ﬁﬁ |1?1Saslt°?onm(n&;@ If‘gect i on and
mt;I tipl exi ng, Mmremanmmaﬂy, Hrespresenpiomwentiondd c&lzhtad tommethod apdgmeas‘sﬁuﬁg of
absol ute grant Gﬁ} @ﬁ% pod be properly
controlled an Orcc(%ofo %F&C?E&%%%%%f%} 00 % ale p?selésﬁe%nt i nvention is
related to a nethod and apparatus for B _

[0004] BACKGROUND ,

[0005] Methods for improving uplink (UL) coverage, throughput and

transmission latency are currently being investigated in the third generation
partnership projeét (3GPP). In order to achieve these goals with respect to-anE-
‘DCH, the control of UL resources, (i.e., physical channels), has been moved from
" the radio network controller (RNC) to the Node-B.
[0006] In order to reduce complexity and power consumption, execution of
,,\}vireléss transmit/receive unit (WTRU) side enhanced uplink medium access
control (MAC-e/es) functions, such as E-DCH transport format combination (E-
TFC) selection and multiplexing, remaining transmit power calculation, and
processing of absolute grants (AGs) and relative grants (RGs), needs to- be:

properly controlled and coordinated.

[0007). | SUMMARY |
[0008] The present invention is related to a method and apparatus for

~ controlling E-DCH transmissions. A MAC-e/es entity of the WTRU receives a
scheduling grant and processes the scheduling grant to calculate a serving grant.

- The MAC-efes ‘enfity determines whether both a Hybri"clféuﬁomati’c"I‘Epeat‘requést" "
(H-ARQ) process for scheduled data and the scheduled data are available. If an
H—ARQ process for scheduled data and the scheduled data are both available, the
MAC-e/es entity determines whether a serving grant exists. The MAC-e/es entity
then calculates a remaining power based on the maximum allowed power and
restricts an E-TFC based on the yemaining power. The MAG-e/es entity selects

an BE-TFC using the serving grant and generates a MAC-e protocol data unit
-1-



controlling E-DCH transm ssions. A MAC-e/es entity of the WIRU recei ves a
schedul i ng grant and processes the scheduling grant to calculate a serving
grant. The MAC-eies entity determ nes whether both a hybrid automatic
repeat request (H ARQ process for schedul ed data m d the schedul ed data
are available. If an H ARQ process for schedul ed data and the schedul ed
data are both available, the MAC-e/es entity determ nes whether a serving
grant exists. The MAC-e/es entity then calculates a remaining povver based
on the maxi mufRY] &redarpovissionand The MACefes eatibERFQMgeese dhe reediiedr enmi ni ng
power. .The Nbg%%daéd g?%ﬂéga% A6 B SmAR o tERCHSYRO(TITE of $hiy figredikant and

.generates a data unit P or, transm ssion. The MAC-e/es
entity may pr G@é‘é’gf schedyledgiapbin agmatliy é‘&D%%?hﬁFﬁlsng@Iécﬂ“rtat fodrrawmilsi on ti ne
i nt _elrvalh (TTI), or may store the received scheduled grant in a grant | i st
until there is E-DCH data I | PTI ON OF THE
DRAW NGS [Opl(ff]oﬁ?]gyre 1 slg’]gmi? ﬁﬁ%%&%&&r&%ﬁg%m conmuni cati on
syst elronI COEf Idgwoad] i N atgerediaiscebloél diagdam Ereesizeibss cuenirieition s@8dk] Fi gure 2
is a bloc I a tocol., architect f a WIRU i n accordance with
the present %Jé:%f’fgﬁna‘icg in=if ﬂﬁ?}é esengm olf%gxk di agram of a MAC-e/ es
entity of a V\]Wl] n adﬁgmté@nseblm:kdlazﬂaelqﬁae?s@ﬁmlamhﬂwtlr@nfa‘fv@@lb]ﬂﬂ gure 4
is a flow di ag%gfgagge‘%tﬂgﬁc&géng%e%t rolling E-DCH transm ssions in
t

accordance w present” 1 nvention
[0012] Figure 8 is a block diagram of a MAC-e/es entity of a WI'RU in

accordance with the present invention.
[0013] Figure 4 is a flow diagram of a process for controlling E-DCH

transmissions in accordance with the present invention.

[0014] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0015] When referred to hereafter, the terminology "WTRU" includes but is
not limited to a user equipment (UE), a mobile station, a ﬁxe& 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 (AP)
or any other type of interfacing device in a wireless 'enviroﬁment.

[0016] The presenf invention is applicable to any wireless communication
sysfems including, but not limited to, universal mobile telecommunication
systems (UMTS) frequency division duplex (FDD), UMTS time division duplex
(TDD) and time division synchronous code division multiple access (TD-SCDMA)
systems, '

[0017] 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.

[0018] Figure 1 is a block diagram of a wireless communication system 100

configured in accordance with the present invention. The system 100 comprises a
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[ 0014] DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0015] Wen
referred to hereafter, the term nology WIRU' includes but is not limted to
a user equipnent (LIE), a mobile station, a fixed or nobile subscriber
unit, a pager, or any other type of device capable of operating in a

wirel ess environment. Wen referred to hereafter, the term nol ogy "Node-B"
includes but is not [imted to a base station, a site controller, an access
point (AP) or any other type of interfacing device in a wirel ess

envi ronnent . [AOKRIE L0he Nedesk ha4 and/snRN@nlqﬁs The RN@ 40 eontglspygralliB-e| ess

conmuni cati on 5psysfon@ i IHORPharkindichSfdr R NSHRLY 865 2hd DI | €

t el ecomruni cat’i on requency division duplex (FDD), UMIS
time divisi on VIR a82,(snpDps tnitdalttrarsmdt pevear devel yrapme wed FEngeli si on

rﬁiltelnlto : gnaﬁggig‘g&};%or or acgn ed | ﬁﬁmcg Ot Hodes, f%%@heﬁe ij&m Eent

| an ra ci.r
configured i ntheNededt G4 spftiGH 10f et H?ﬁﬁ&%efa%e (5‘?‘3’?1???%‘?1%8& @%{“ﬁﬁ% ©
con}[)one% 8 [@?»_tﬁ}][—ﬁ; il bRoldtelglaidt cb&%k(ﬂﬁ&@ﬁhmmh reiamergrhMamﬁEtm cation
system co r ce wWith t
100 conpr i sesﬁ§&§-ﬁg‘?ﬁ€?&a§%g{& B RO e éﬁ%{?@}ﬁ%@l %Egbh ?: %Zt =
control s over ghpgpoftiXgE-MEBT @feradivnby confi guring E-DOH par arreters for the
Node-B 104 anﬁ%otlglg WIRE 1R 0ms Us Jﬂst i ?(1: WERDS @ spﬂﬂeéchle@lﬂﬁig’ nmaxi mim

al l owed trans ower  or avail a nhe resources wper Bet ween
t he WIRU 102 aﬁctmdﬁenNeuek@vmalaWIEmD@H@@heN%ﬂ? Bl Qi thedd PBP@H physi cal

ggln; ' ?{/echfggt icggggga@&a-s 134 s@m% Héh%gﬂ aﬁ@WSLWTIEUAL@#}a k- a
oy S Mt the Roth g L1, A B i ot STesBR88 o) ror

E- DCH transm ggd WMRU Lo 149 RH0 202 e Rdsmsis e dbianga ithé (E’-]DGHl ms Twal so known
Sends a SchedHEPMegtanths PTG VFRB TIS0G o (pheNRI,. () 198, The B ROCH
114. After E- RéowhdizemseSAUKLEDoaaekainlalgatent (NACK hessERGr FHARQt he WIRU
{rans o one PERGNAA B FITL 256 THE Nolitel RARASS fb Bespliff frniorhte

non- acknow edgﬂnmtto the/MORU Msisageonsy tol-RRE dapetraninaissionsa t he El - H GH 116.
The Node-B 10 al s@.LeNONH10k i etAL 6 5Bkt atDitbtBrMER WORUI N

response to E- data Transm SsSi ons.
102 in accordance with the present invention. The protocol architecture of the

O

WTRU 102 includes higher layers 202, a radio link control (RLC) layer 204, a
MAC layer 206 and a'phys'ical layer 208. The MAC layer 206 includes a
dedicated channel medium access control (MAC-d) entity 210 and a MAC-e/es
entity 212. The MAC-efes entity 212 handles all functions related to the
transmission and reception of an E-DCH including, but not limited to, H-ARQ
transmissions and fetransmissions, priority of data, MAC-d and MAC-es
multiplexing, and E-TFC selection. The RLC layer 204 is provided for in-
sequence delivery of data. A re-ordering function is provided in the RLC layer
204 to organize the received data blocks according to the sequence.

[0021] Figure 3 is a block diagram of the MAC-e/es entity 212 in accordance
with the present invention. The MAC-e/es entity 212 includes an E-TFC

selection entity 302, a multiplexing and transmission sequence number (TSN)
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[0020] Figure 2 is a block diagramof a protocol architecture of the WIRU
102 in accordance with the present invention. The protocol architecture of
the WIRU 102 i ncl udes higher layers 202, a radio link control (RLC) |ayer
204, a MAC | ayer 206 and a physical |ayer 208. The MAC | ayer 206 includes a
dedi cated channel medi um access control (MAC-d) entity 210 and a MAC-e/es
entity 212. The MAC-e/es entity 212 handles all functions related to the
transm ssion and reception of an E-DCH i ncluding, but not limted to, H ARQ
t ransmi ssi onssedting erdstty 804 mindSiARGentity B, iatsprvisig grantapropgaging entifel SMAC- es

mul ti pl exi ng, I LOD: i $or
i - sequence d'e1 Iver f:ﬁga?ﬁ&L%ﬁ%&%ﬂ%\%&%ﬁ%ﬁﬁ?ﬁﬁ??%&%éé in the RLC

| ayer 204 to mtb@ﬂﬁ%é%%omébepbwablam 18k processst therfy 38 anddhe equence.
[Ooﬁll El gur e Balspss Blsekde aﬁ@a_?ﬁ% ani&l%td\@&h@ﬁaﬁﬁtﬁéhhbﬁn&y?l@ Tmbraf:c%dance
with the present_invention e ity udes - The

sel ection ent®pyb %@czeoran%ﬁﬁsé%xﬁﬁgfgﬁ@ sf’]g hﬁf?rﬁ“% {f glaefﬁfgnber (TSN)
setting enti tlyas&i)é,n s drkiAR@raditant \pertOfins an s¥bitratiih zgﬂ@:l’gtdlﬁér@ﬂﬁkﬁa ng entity
308 and a ne 310. Th%&%ﬁﬁ\g g grant processing entity 308 receives an

AG 312 and a Ss‘?alfﬁ °p ‘physi cal |ayer 208 and processes the AG 312
and the RG(s)[0842} t o Jhererdtiplesingend/THY sgtinpentiy 364 @nedertabasmuiliaple he nenory

310. There %ge%ﬁﬁﬁs o eeﬁ%ﬂédm ltges-l-dz(e:o§ﬁfvﬁ§pié MAcSEPHEY 302

sel ects an servi'ng gra me an arbitration

anong differ emtoaanalem&ﬁosPﬂPébmtwsmﬁéedEn@&w BEbgsimpisudied Withe exi ng and
TSN setting eﬁﬁWseﬁQﬁmP%ﬁ?%@QaT%mmiﬂéx%gealMA@Nl séthh enhititly @0MA¥s0 €S PDUSs,
and mul ti pl exes one or e MAGC-es PDUs into Ce PDU to be
transnitted ifan3ges ﬁ%@(%etﬁ'ﬁrsggpqulfﬁ%‘é‘t"éﬂ elifor ‘taﬁ]él\'%‘ér?%géﬁi ection entity
_:I%_gil TheI mul t['OPiEQXI ng 'IfmdiIﬁuéﬁﬁwagcoﬁﬁblsfa}plﬁgﬁtﬁdfwﬁm@a@e&emd set :s),og
per | ogica e r e - e entity
controls a pl firdng %&Pwﬁﬁaﬂaﬁ?m&g@%‘%%ﬁ’é “&&Eﬁagaﬁ%m%d
retransm tti nigilivheisNignatedPildsthehBHRIIGHE r Ansavtise iEbARQaplocese is esal fpnal ed vi a
the E-H CH Al AGlid, i aiRe B il Sa H3CREO ARG PRI S BBl p Chedul ed

data, while a hnhon- act €ss 1S used transm ssion o
schedul ed dattaansaﬁcusrao!glfvmdfﬂﬁﬂ datahdt H@&P&jf@hlthet@-“*@mﬂtdbmqlﬂ@éﬁe&n H ARQ

process for g{o@%%ﬁ?&a@a%ﬂéﬂ:ﬂsﬁ@mﬂiﬁﬁ@%s& AhBe li@Re2f a new

transmssmn RQ entity 306 provides an H A rofile for all new
transni ssi onsneamalp%wsa%y ﬁh%grm egjfty F0R/provideppict-Apy PF?@?@%?B?WI e

i ncludes i nf %M%ﬂa@nw&ra&ﬂgﬂéﬂsmme@u maﬂmmpﬁﬁ&mmea power
of fset with which to configure the l.ayer. [,0024]T ution of

cal
the E-TFC sell@@ﬂnsﬁmbgﬁﬂ%?én@‘ﬁﬂlﬂeﬁl@ﬁ?’?%y{”@wna 5 A0d S POFRE S*a‘i‘”i%gbi lity of
data mapped twhithe donB¥ktethé Phyasicgtlapér. (i ncl udi ng an occurrence of a

schedul i ng | tio rate requ i t he i of -an
H ARQ pr ocessw%Iﬁ ° SRR 2?1‘%%%'1‘ e S?a%‘él | gl b% ore %tihg@‘(sel ection
is perforned dmpeﬁda;@n&érﬁ@ﬂabﬂlﬂmf deta mnnedyotbeﬂ-DGHmﬂHm@témclil@iyg 306

identifies to_the 2 I H ARQ
processes. H-aRRQ ur%ggke:esgg;% rgna&t‘f/eldl aval ﬁtﬂé{abf)bgel ﬁ%gﬁe%% |t§F coh%{de%%?atl on,

recepti on, oraveﬂ@b;b’m Qﬁgn&héR@mrPW‘éﬁnﬁmM&Q wpcespshogliheiagailablabefse any H ARQ
processes. E@%ggj JeleQi:PisSheoried bP¥hedi-2gtaRcfiorPerdtity 862 S THOH- A1

controllin -
J entity 306 identifies to the E-TFC selection entity 302 the availability of H-ARQ
processes. H-ARQ processes may be available upon initial configuration, ACK

reception, or exceeding the maximum number of retransmissions for any H-ARQ

processes.
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transm ssions in accordance with the present invention. A physical |ayer
recei ves a scheduling grant via an E-AGCH 112 and E-RGCHs 114 (step 402).
After decoding of E-AGCH and E-RGCH, an AG 312 and RGs) 314 are sent to
the serving grant processing entity 308 in the MAC-e/es entity 212. The
serving grant processing entity 308 processes the AG 312 and REs) 314 to
determ ne a serving grant. The scheduling grant may be an AG 312 froma
serving E-DCH cell or an REs) 314 fromeither all cells in servi ng E- DOH
radio I'ink setl0qZBLS) oFigaravbis- %féqwdlﬁgraﬂadua@rme?ﬁé({ﬂﬁe)contrﬁ@ns@rﬁ%| ing grant

I's applied totﬁangﬂf‘s‘;ioilé‘intae&?&a[ﬂcé%amﬁé sdo tigbetdon ( TA hé‘ib’ﬁl&aﬁe’i’soc' ation

is inplicit basec he timng of the A
[ 0026) Tri pon rewdpt b sehegrlinggragt Hada §-A§C &Hﬁtaﬂgﬁéagég\}&ﬁé;

FL OC%SI ng entAfﬁeyt g&?&ntgﬁﬁEtAmrFlgﬁ%ﬂmmahAﬁeﬂeah&R_[I}Os)dMarets@nﬁtbansrrit in
e associ ated to the schedul i erying. gr gcessi ng
entity 308 may WBE%%%’%EB“F@E‘@F%WC@%F%‘FM?Q?‘argsaen\ﬁt{'gl%g@ ?&né a current

serving grant geathprobddsidgsintipy ammgroceééesﬁterMB%mRGﬂswﬂe&pdémgmgeant

tity 308
510,01 o, o et e SRR b ) O AEIAIHR TRl %@%&”ﬁﬂ‘é&y

there are E-D@HloiaanaR(fr(e) ammmherpnm]umeerenﬁ@%lr&milblﬁseé Py 302
det er m nes whetf, 3 %dgﬁ&g §5@1§e gcﬁéd&ﬁ@%@éﬁt@aﬁﬁfe@ieéhp&xﬁc an active
C

H ARQ process) an ata are both availabl e (step 4 If an

11- ARQ pr ocessf/r@émlsé@hé‘mﬂléﬁr‘tﬂéﬁ'%ir hﬂ@%@%&ﬁ‘l"’éﬁ‘@ﬁ&% bo?ﬁ%i"&&]f‘%t‘%’&‘ﬁl | abl e,

t he process 4Q@tﬂgrmmdttgem,ggﬁo to determ ne whether a serving grant
exists. Alternatively, if both t h Q%Broce for, schiugul ed data and the
&ira®

schedul ed dat 4996k botﬂp%/‘”&f’qulﬁ? %W@n o*ﬁ’a’“%?&[f R 9 Rpl enent ed,
(i.e., the recgatitesos bhetwd |opgoxgsr @hén tisrs tonedats td menseivonythd TN, t he

t 308 t st d
Th L he’ manor y SOAE] Pefmnlne St M e Bt LIS AR ERY: Store
pr oceedi ng t o prdvessthemceitdl scp@ﬁﬂ@ksr@etmehgmgmmuﬂmésmégr@t eARi num
E- DPDCH t o de@l‘g‘i?&t&%&myﬁ ﬁéﬁl&%%ﬁe@@t‘%&@ ré%s%%ntﬂ?%mﬁﬁtbﬁ that the

WRU is all owe ocate or the ug{gom ng transm ssion for
schedul ed dat dhe Prrivedeehddnlngerant injagmempery 8 4 (iva 8P sk gad Precesmthet he RG

[0029] I n prOC%%éJ‘&hédlﬁnégPﬁﬂy%hBﬂt&E@ﬂ’eI*ﬁDQHQQtd%tEahﬂnﬂtfant list, the

serving grant processing enti may praocess the last N A ng the
stored schedull®dd! gr anthe EévFé%?Fé‘?c&P’ée’é‘W@ @QWFWWW&GTWBYMQDM Nis

| arger then ORgscesses for scheduled data, (i.e., an active H-ARQ process) and scheduled data
are both available (step 406). If an H-ARQ process for scheduled data and
scheduled data are both available, the process 400 proceeds to step 410 fo

determine whether a serving grant exists. Alternatively, if both the H-ARQ
process for scheduled data and the scﬁeduled data are both available, and if the
second option is implemented, (i.e., the received schedu]ing grant is stored in the
memory 310), the serving grant processing entity 308 processes the écheduling
grant stored in the me.mory 310 to determine a serving grant at step 408 before
pioceeding to the step 410. .

[0028] A serving grant indicates a maximum E-DPDCH to dedicated
physical control channel (DPCCH) power ratio that the WIRU is allowed to
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[0030] Al ternatively, the serving grant processing entity 308 nmay naintain
only the nost recent primary AG and subsequent RGs, including the |atest
secondary AGin the grant list. Aprimary AGis an AGreceived with a
primary radi o network tenporary ID (RNTlI) and a secondary AGis an AG
received with a secondary RNTI. Wien a new primary AGis received previous
AG and RGs except for the last secondary AG are rempved fromthe grant |i st
when the next transmission requiring a scheduling grant occurs. This
reduces si gni fallogae fopthrupserping tropamiseion for sthedwpdéater Bhesarasg svent sl e

periods. [0031]j4ataddidaioanthe BORRGYRI R@ serving cell change occurs, the
serving grant I{Brocesm ng entity 308 discards all stored AGs and RGs in the

grant |ist. @%per aft B’EPC?S§1D§ ¢ veltedpling gragh plorggingthe grpntohisteths ang
di scardi ng al |selGsg grh@}3ddesshig énltiP308khayi grodets thelacl AGE umesk fhbsforddhere is no

ont iy 30211 ieebdtofng e e R ity T SRS e Bana

cal cul ates a ropemi ni ng power based on the mnimumset of E-TFCs (step 414).

It TS detenged thalehhgrdy, itl?es@ﬂ%%{&n%ﬂ% R iy B8 Raf Hmibilie & TFC

sel ection ent| 02 ca maxi mum
al | oned power e mq&t)receptme@]am ﬁ@raltdh@bﬁ@walilﬁﬁﬁﬁg ingipdingithe datkstul at ed,

the E-TFC sel %@&h@&ﬁr@ inttl{e gx%gtzhéte ABAd. Mefr%ﬁehw&hwn&%ed on the

remai ni ng power _(stép he C selection entit t'hen Sel ects an
E- TFC and t he *AdiP P?WO&FWQOWIWW%M FRgcRdey\risen éﬁ‘@%"&f‘&fétha MAC-e PDU

by mul ti pl exi Rgeolyizy RNTIOVWhe 8 nwgrm@r?mkisls(rsiema%l&hous&@aﬁ@m@i t which

i ndi cat es whet her {?? V1\7I'RU|s satl ?r urren he I|n grant is

then set for CFERE Bsrl?sf"f?nfl‘?ﬁyéq Ier‘flg?vgé 3?‘0‘;‘ entity

waits for the treexiisiieh lé@ﬁpgéZéb)leduslﬁg griu@03dgksf This lredudait agmiﬁmaﬁl at step

406 that either r a, e., an active H ARQ
eye Bl LR 500y LA HARE IS hertll

process), is S not aval | abl e, the E-TFC
sel ection entif@31802 tnesdditiey, avhenenss ammpellawang&@wpmdbssermg

non-schedul ed dal r&@&ﬂéﬁtﬂfﬁoé&g&‘?&g ﬁﬂst@éﬁ%@r&d%@ﬁ%@'gjrﬂﬁhﬁt (step

424) . |If an H-ARQ rocess non- schedul ed data and the nonschedul ed data

are both avai ﬂaw|<@era¢1ﬁél%qm@e§ér%ﬁwwm¢r@@@d dreendips dBB&ENi nes

whet her t her e[ag32pny n&méﬁledﬂt@die@mmedéﬁte&ré%@oser'lamrg%gﬁtsa@edul ed grant

is set by an RNC in terns of naxi r.of non che uIe s that can
be included i AVECNREEVEPSSERRH is Wgﬁcgb "P%\%‘H‘ti’ Jing ﬁlﬁJ ?schedul ed

transni ssi ons atifininQurh ket oS BHTFC% (itk;eaﬂm))mnmlnﬁduémkegfaaﬂhgpdweﬁfbhstetiphexed in
the sane TTIl. JJf fhere i.s ch l.ed. nt. t ocess _pr.oceeds to
step a1a (o cHCTRIERIAR e Bep Y P B RRE £ UREL | ons.
(i.e., steps dibidPayp 4Hy thedeMFOspiedimentits2icoledlaberacientagfiag power 0035] | f i t
is det erm ned %’%d%ﬁ%@na@%ﬁuﬁa@%w&{ﬁ&v%&&eﬂ‘& Aon- schedul ed grant, it is

determ ned whether there 1s rocesses available (step 428). If
there is an al@488labl e Aftea® q@mge%vowerlslcslct!@@r‘rhﬁﬂfewfﬁ ﬁelgémmﬁtv ng

i nformati on ng@ffsRtLTFEPRE HRITT bastd on MASLASLIR JolvbOERD!406). @ENt OCCurs)
(step 430). B-TFC selection entity 302 then selects an E-TFC and the multiplexing and TSN

setting entity 304 generates a MAC-e PDU by multiplexing MAC-d flows and

MAC-es PDUs (step 418). A happy bit which indicates whether the WIRU is

satisfied with a current scheduling grant is then set for transmission in this TTI

(step 420) and the MAC-e/es entity waits for the next TTI (step 422).

‘)
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[ 0036] Reporting of scheduling information is triggered by a plurality of
different events, which are configurable. deneration of scheduling
information is well known in the art and is not within the scope of the
present invention. If it is determned at step 430 that there is scheduling
i nformati on that needs to be transmtted, scheduling information bits are
generated (step 432) and the process proceeds to step 414 to calculate a
remai ni ng power. Subsequent MAC-e functions, (is steps 416-422), are then
performed as (@884ri beds i ditebreiod et step 406 &hat m@emnﬁ:ﬁ@amrm?@s foRf or mat i on

to be transmt -
entity waits ?él%gl{lﬁ&]&)atgq%\é ﬁ%@?@éﬁ%ﬁ%ﬂ&gﬁ l§n6t%v£ﬂ%rb‘tfe Ogdhg%ghr&n%wegm gt step

428 that ther & notayaslahleatihie FHTRC selaxtion B‘P’%‘E@

transm ssion M’»Q{ ﬁxloéesg"ﬁ)r hsn-ShbRNEAARE SEl ﬂfé)noxﬁsclﬁaﬁﬂéﬂ Bita in® Itk for the
transm ssion In

to_indicate whet th fied th th
schedul i ng gr available(ggp 434 andl¥RQ W@S%REHP F"?‘ %(%%Jgét?@?l "hZ olr?gxt WITTI ©
(step 422). L&Q&@L&m‘a&dhfms&ﬁ avb@ﬁﬁ&]the/%—ﬁﬁﬂméﬂacﬁm enidtyt 348 fuirtigr E- DOH
transm ssi ons. [0040

2, The th do
receiving a s Heterpineh g ﬁ{ lerg gsow gonm éuﬁreﬂgr&nt{s%gmﬁegls'ndél%tﬁ%@ step of
conpri si ng t hechsthelpd @fanpis eads an RY ik dersshbaekinyuyn mymzrer ofngneelieduledt e a

serving orant | AOAZl T heaEd OENAo | BrMins WA TRl ed 1o @RI 1 510 Lhe

non-scheduled transmissions up to the sum of the non-scheduled grant if
multiplexed in the same TTIL If there is a non-scheduled grant, the process
proceeds to step 414 to calculate a remaining power and subsequent MAC-e
fanctions, (i.e., steps 416-422), are performed as described hereinbefore.

[0035] Ifit is determined at step 426 that there is no non-scheduled grant,
it is determined whether there is any H-ARQ processes available (step 428). If
there is an available H-ARQ process, it is determined if scheduling information
needs to be reported, (i.e., whether a triggering event occurs) (step 430).

[0036] Reporting of scheduling information is triggered by a plurality of
different events, which are configurable. Generation of scheduling information is
well known in the art and is not within the scope of the present invention. Ifitis
determined at step 430 that there is schedu]iné information that needs to be
transmitted, scheduhng information bits are generated (step 432) and the process
proceeds to stép 414 to calculate a remaining power. Subsequent MAC-e
functions, (i.e., steps 416-422), are then performed as described hereinbefore. If
there is no scheduling information to be transmitted, no new transmission occurs
in this TTI and the MAC-e entity waits for the next TTI (step 422).

[0037] If it is determined at step 428 that there is no available H-ARQ
process, (which means that the transmission in this TTI is a retransmission), a
happy bit is set for the transmission in this TTI to indicate whether the WIRU is
satisfied with the scheduling grant (step 434) and the MAC-e entity waits for the
next TTI (step 422). |
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of determ ning whether a H ARQ process for schedul ed data and schedul ed

data are both available, and if so determ ni ng whether a serving grant

exi sts. [0043]5. The method as in any enbodi nents 1-4, conprising the step

of calculating a remaini ng power based on a nmaxi mum al | owed power.

[ 0044] 6. The net hod of enbodi ment 5, conprising the step of restricting

E- TFC based on the renmai ning power. [0045]7. The nethod as in any

enbodi ments 1-6, conprising the step of selecting an E-TFC and generating a

PDU for transif088l on ofmbodimeisDOH. [ 00461 8. The nethod as in any

embodi ments 2yggopherej n t g, tﬁ oi’&ﬂtj%] g@b@ﬁﬂéﬁ%séxcﬁnsprocessed at each

of a pl urallty o? TTls. [0047 as in any enbodi nents 2-7,

wherein the r &0l ed s%hed@h‘é@e@@é?flemb%‘@%tr]e@n?ﬂi‘s&@é}lﬁﬁﬁp oireeViflgen t her e

igozg] cligta thOaQ@néﬁi i Ihied in a TTlI associated to the schedul ed grant.
Terreto of enbodi mept. 9 erein o t he, | ast absol ut e

grants are st &% in the gfinrmethed °f§\ﬁ’g’ % Eeé)v °H§’"§F’§n?h‘3 gega?fgul at ed

based on the bpagtsshigahs sdheldirgrepaitto cd10048alstrvidhegranet hod of enbodi ment 9,

wherein only t[(QﬁZ]m)St 4£ ec e‘ﬂle method as in any embodiments 1-8, comprising the step
of determining whether a H-ARQ process for scheduled data and scheduled data

are both available, and if so determining whether a serving grant exists.

[0043] 5. The method as in any embodiments 1-4, comprising the step
of calculating a remaining power based on a maximum allowed power.

[0044] 6. The method of embodiment 5, comprising the step of
restricting E-TFC based on the remaining power.

[0045] 7. The method as in any embodiments 1-6, comprising the step
of selecting an B-TFC and generating a PDU for transmission over an E-DCH.
[0046] 8. The method as in any embodiments 2-7, wherein the received
scheduled grant is processed at each of a plurality of TTIs.

[0047] 9. The method as in any embodiments 2-7, wherein the received
scheduled grant is stored in a grant list when there is no data to be transmitted
in a T'TI associated to the scheduled grant. '
[0048] 10. The method of embodiment 9, wherein only the last N
absolute grants are stored in the grant list, and the serving grant is calculated
based on the last N absolute grants.

[0049] 11. The method of embodiment 9, wherein only the most recent
pﬁméry absolute grant and subsequent relative grants including the latest
secondary absolute grant are stored in the grant list to calculate the serving
graﬁt.

[0050] 12. The method of embodiment 11, wherein when a new primary
absolute grant is received previous absolute grant and relative grants except for
the last secondary absolute grant are removed from the grant list when a next

transmission requiring a scheduling grant occurs.

-8-



primary absol ute grant and subsequent relative grants including the |atest
secondary absolute grant are stored in the grant list to calculate the
serving grant. [0050] 12. The nethod of enbodiment 11, wherein when a new
primary absolute grant is received previous absolute grant and rel ative
grants except for the |ast secondary absolute grant are removed fromthe
grant list when a next transm ssion requiring a scheduling grant occurs.
-8- [0051113. The nethod as in any enbodi nents 9-12, wherein all stored
schedul i ng gr 4531 i n tke gThewnettiodis mranydmbedimeats Qb wheraral statpdcel |

change Cccurs Scllegglgi?g] ér%nts-ﬁﬂ%hggé}ﬂqis@_ﬁrei BsARdedeniadh B8R b kBangeherein i f

there is no serving grant, the E-TFC is limted to a m ninmum set of E-TFCs.
[0053] 15. Theotthod as in any enbodi nents 4-14, further conprising the
step of deterggabng Whet herhameoRe: il 06 REHodiatenthon1F eibectin i thedaisa and

4 ARQ) pr 06ess P 61 SEIRERR B8 TALY G ML B BT T S not  avai | abl ¢,

and if so, det@nssl ni ngiswheThemettiod aninsmp ectibdivhegtsants, dxihet @mfrB384] 16. The

method of embodi mente (15, L UL L BELEOIPH A Grobdl§ i 'rBR-s@eduled data and
non-scheduled data are both available if it is determined that either the H-ARQ
process for scheduled data or the scheduled data is not available, and if so,
determining whether a non-scheduled grant exists.
[0054] 16. 'The method of embodiment 15, further comprising the step of
if a non-scheduled grant exists, proceeding to step of calculating a remaining
power based on a maximum allowed power. ‘
[0055] 17. ‘Themethod as in any embodiments 15-16, further comprising
the step of, if it is determined that either the H-ARQ process for non-scheduled
data or the non-scheduled data is not available, determjxﬁng whether there is any
H-ARQ process available.
[0056] 18. The method of embodiment 17, further comprising the step of,
if there is an available H-ARQ process, détermining whether a triggering event
for reporting schéduling information occurs. _
[0057] 19. Themethod of embodiment 18, further comprising the step of,
if the triggering event occurs, generating scheduling information bits and
proceeding to step of calculating a remaining power based on a maximum allowed
power.
[0058] 20. The method as in any embodiments 18-19, further comprising
the step of if the triggering event does not occur, waiting for the next TTIL.
[0059] 21. Thé method as in any embodiments 17-20, further comprising
the step of, ifit is determined that there is no available H-ARQ process, setting a
happy bit for transmission in this TTL



if a non-schedul ed grant exists, proceeding to step of calculating a
remai ni ng power based on a maxi mum al | owed power. [0055]17. The nethod as
in any enbodinments 15-16, further conprising the step of, if it is

determ ned that either the H ARQ process for non-schedul ed data or the
non-schedul ed data is not available, determning whether there is any H ARQ
process available. [0056]18. The nethod of enbodinment 17, further
conprising the step of, if there is an avail able H ARQ process, determ ning
whet her a tri ggeoi ng e2ent THeomethobarit pmenshofimepats B2l frideramPEHitgccur s.

[0057]19. Thenethod ;68 ; nDOO IR, kfereitiid Ml hARNRgfdi Ui hishep of , i f

the triggering evént’ occurs, generating scheduling information bits and
proceedi ng t owbether GferciglhonFaARQgrecessavaildhlhg power based on a maxi mum

al | oned power 1o$9058] 2B, THg, HBLHPS eRBodiRe 22, farthaionprising thstb@of, f ur t her
conprising the step of if the triggering event does not .occur iting for
the next TTI. ifftbesd gmavaitpile BaARBProcess; t%ﬁwmé‘ﬁﬂvgﬁ&}% R{LEEPPOS GV | ¢ hgr
ﬁ?zpr|5|ng t heor$bsptid schéduling inferitirosiured that there is no available
RQ process tOO%g]t tin g24a h'FE(P %et?lloé oiI e%ﬁ)oc{ixl;)gﬁ]tsjg‘, ﬁ?éhgﬂoﬁgnglgé ﬁle-géb of, ” 9-

if the triggering event occurs, generating scheduling information bits and

proceeding to step of calculating a remaining power based on a maximum allowed

power. '

[0083] 95. The method of embodiment 24, further comprising the step of,

if the triggering event does not occur, waiting for the next TTI.

[0064] 96. The method as in any embodiments 22-25, further comprising

the step of, if it is detérmined that there is no available H-ARQ process, setting a

happy bit for transmission in this TTL

[0065] 927. A MAC-e entity in the WIRU for controlling E-DCH

transmissions in a wireless communication system including a WIRU and a

Node-B wherein the WTRU is allocated with an E-DCH for uplink transmission.

[0066] 928. The MAC-e entity of embodiment 27, comprising a serving

grant processing entity configured to receive a scheduling grant and process the

scheduling grant to calculate a serving grant.

[0067] 29. The MAC-e entity as in any embodiments 27-28, comprising

an E-TFC selection entity configured to calculate a remaining power based on a

maximum allowed power, restrict an E-TFC based on the remaining power, and

select an E-TFC.

[0068] 30. The MAC-e entity as in any embodiments 27-29, comprising a
multiplexing and TSN setting entity configured to generate a MAC-e PDU.
[0069] 31. The MAC-eentityasin ahy embodiments 27-30, comprising a

H-ARQ entity configured to control a plurality of H-ARQ processes for
transmission of a MAC-e PDU via one of the H-ARQ processes.

-10-



[0060] 22. . The method as in any enbodinents 15-21, further conprising the
step of, if it is determned that there is no non-scheduled grant,
determ ning whether there is any H ARQ process available. [0061]23. The
nmet hod of enbodi ment 22, further conprising the step of if there is an
avai | abl e H ARQ process, determ ning whether a triggering event for
reporting scheduling information occurs. [0062]24. The nethod of enbodi ment
23, further conprising the step of, if the triggering event occurs,
gelner?tl ng scheatol i ng $mf ofheMAGebast & amd ephodimenlisné-$lo hesgn dhe

cal cul ating a remmini ' | 0063] 2
The et hod o “BBB BT e e e e e
triggering everuebdsofdds.occur, waiting for the next TTI. [0064]26. The

net hod as in nbodigreNn , [ o . e
AN é_f B4TENGRe 32883, ad W bRE ex®odiRichii Z03T, Nehesdinpthof , if it

there is no avail able H rpcess I ng. [
for transni ssiemvingsremipsocrsing bbeY Y@??heﬁeﬁg%&écﬁﬁ?fg#?tﬁg%;ﬁ%g Uh? grr)y o
control I'i ng ExpeH th&nS Bb 882G Be itFndmittddeih S BT awikted tt the sciyisledm
including a WIRU and a Node-13 wherein the WIRU is allocated with an E-DOH
for uplink tréﬁgﬁjssion. [ 0066] 28. The MAC-e entity of enbodi nent 27,
conprising a @72l ng gsant The diASs iofigmbatimeyt 3 whiegeim sk segvipsgwinie a
schedul ing grant and pracess. he MeNEAUN Riot-2RhntnCitb Gkl Rudoser Vi ng

gr ant

calculate the serving grant.
[0073] 35. The MAC-e of embodiment 33, wherein the serving grant
processing entity stores only the most recent primary absolute grant and
subsequent relative grants including the latest secondary absolute grant in the
grant list to calculate the serving grant.
‘100741 36. The MAC-e of embodiment 85, wherein the serving grant
processing entity removes previous absolute grant and relative grants except for
the last secondary absolute grant from the grant list when a new primary
absolute grant is received and a next transmission requiring a scheduling grant

oceurs.
[0075] 37. The MAC-e as in any embodiments 33-36, wherein the

serving grant processing entity discards all stored scheduling grants in the grant
list when a serving cell change occurs.

[00786] 38. The MAC-e as in any embodiments 29-37, wherein the E-TFC
selection entity is configured to check the serving grant, whereby if there is no
serving grant, the E-TFC selection entity limits the E-TFC to a minimum set of
E-TFCs before calculating a remaining -power.

[0077] 39. The MAC-e as in any embodiments 28-38, wherein the
serving grant processing entity is configured to calculate the serving grant when
both an H-ARQ process for scheduled data is available and scheduled data is
available.

A11-



[0067] 29. The MAC-e entity as in any enbodi nents 27-28, conprising an E-TFC
sel ection entity configured to calculate a remai ni ng power based on a

maxi mrum al | oned power, restrict an E-TFC based on the remai ning power, and
select an E-TFC. [0068] 30. The MAC-e entity as in any enbodi ments 27-29,
conprising a nmultiplexing and TSN setting entity configured to generate a
MAC-e PDU. [0069]31. The MAC-e entity as in any enbodi nents 27- 30,
conprising a HARQ entity configured to control a plurality of H ARQ
processes for [go78nsmi sm.onThéMACM&@ireans’mevdimenﬂaé%ﬂwh%emiAﬁ@Ifﬁ ocesses.

-10- [0070] 32., The I\@C-.e .0 .any anhedi ael worfor MR &dsntikie serving
grant pr ocessfﬂ&c{b‘)ﬁtefl lyl%%og;éﬁ%]g%detgc%iﬁe recei V(ga%n%sgéﬁedul ed grant at each of a
plurality of THd sext[[0D#hpB3n HIARQ WCees fagnqwca?@ﬂ@r%ﬂi%@ﬁtl%“%@ 1, wherein
the serving gy, -Ecﬂ%ﬁ&%@ﬁ&hﬁ@av%ﬂ%}& ¥nd LREES alda-shiraaiedgehuichedul ed grant in
a grant |ist en there 1s no data to be trda}lnnsm t%'ig .h a ‘LTIE,ﬁséom ated to
t he schedul ed [Qj}’?ght 41, The MAC-easin any embo ents 20-40, wherein the B-

selection entity is configured to calculate the remaining power for transmission in

the next TTI when there is an available H-ARQ process and a triggering event for

reporting scheduling information occurs.

[0080] Although the features and elements of the present invention are

described in the preferred embodiments in particular combinations, each feature

or element can be used alone without the other features and elements of the

preferred embodiments or in various combinations with or without other features

and elements of the present invention.
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[0072] 34. The MAC-e of enbodi ment 33, wherein the serving grant processing
entity uses only the last N absolute grants in the grant list to calculate
the serving grant. [0073] 35. The MAC-e of enbodi nent 33, wherein the
serving grant processing entity stores only the nost recent primry

absol ute grant and subsequent rel ative grants including the |atest
secondary absolute grant in the grant list to calculate the serving grant.
[0074] 36. The MAC-e of enbodi nent 35, wherein the serving grant processing
entity renoves previous absolute grant and relative grants except for the
| ast secondary absolute grant from t@laigmsant |ist when a new prinary
absolute grant is received and a next transm ssion requiring a scheduling
grant Cccurs. [0075]37. The MAC-e as in any enbodi nents 33-36, wherein the
serving grant processing entity discards all stored scheduling grants in

the grant |igt ng[;ggth%ar th?en&%%dg}gg%iﬁfé‘s‘érﬁangﬁ’l@t%@]céﬁze Jhg (MErepas in

any enbodi nents wher C selection entity is configured to

check the servi grant, reby if there js rving. grant,,the E-TFC
cel oot G Gneiallie priceifotoditte ghaisit I TRAESp MR, sbp dhgho
cal culating a remai ning power. [0077]39. The MAC-e as in any enbodi nents
28- 38, PPNt he serving grant processing entity is configured to

cal cul ate the serving grant when both an H ARQ process for schedul ed data
i s avai | abl ereagigtiisg hedichedullag agiamtad@i [EaPI@ transmission for an upcoming

transmission time interval (T'TT);

processing the scheduling grant to calculate a serving grant for E-DCH
transmission;

identifying a hybrid automatic repeat request (H-ARQ) process for use for the
upcoming TTI;

determining whether the identified H-ARQ process for use for the upcoming
TTI is an active H-ARQ process, wherein only an active H-ARQ process is used for
transmission of scheduled data and a non-active H-ARQ process is not used for
transmission of scheduled data;

determining whether scheduled data is available for transmission in the
upcoming TTI;

on a condition that scheduled data is available for transmission and the
identified H-ARQ process is an active H-ARQ process and is available for the
transmission of the scheduled data in the upcoming TTI:

calculating a remaining power available for the upcoming TTI based on a

maximum allowed power for the WTRU;



'[0078140, The MAG-e as in any enbodi ments 29-39, wherein the E-TFC
selection entity is configured to calculate the remaining power for

transm ssion in the next TTI when an H ARQ process for non-schedul ed data
i s avail abl e and non-schedul ed data is available and there is a
non-schedul ed grant. [00791 41. The MAC-e as in any enbodi nents 29-40,
wherein the E-TFC selection entity is configured to cal culate the renaining
power for transm ssion in the next TTlI when there is vai | abl e H ARQ
process and perforngger EMCHvtnansport fospeat tdompinatien (B 'ﬁ@cgﬁpéfrriﬁétquha%ﬁﬁcur s.
[ 0080] Al t hough the features and el enents of the present invention are
descri bgdthdrdihginRhebewesd enbodi nents in particul ar conbinations, each
feature or elenent can be used alone w thout the other features and

elements of Ll 113 ELEH- &?E‘&ﬁ%@e@%@frﬂd’s M iR GARP IHMEFICO RSstWcEiBn O

wi t hout ot her ures and el ements of the present Tnvention. Cainms 1.A

nmet hod, l.e i W rel ess tra mt/receive 1 (WRY), for

cont rol‘f"hgge gﬁ%ﬁi‘gdgf?ﬁ??h@eﬁ ﬁﬂﬁ’ E-DEhRP gir?a}:]g‘ﬁ] s&ions, the nethod

conpri si ng: recei ving a_schedul in rant for E-DCH trans n, for

an upconi ng genenatine st erotoCHedata spifa(P ]5‘1# fpr transmisgion; gy ﬁﬁr?f:ﬁiéﬁ

scheduling grant to calculate a serving grant for E-DCH transm ssion;
accordance with the selected E-TFC; and

transmitting the PDU in accordance with the identified H-ARQ process.

2. The method of claim 1 wherein the received scheduling grant is

processed at each of a plurality of TTIS;

3. The method of claim 1 wherein the received scheduling grant is stored
in a grant list on a condition that there is no data to be transmitted in a TTI

associated with the scheduling grant.

4, The method of claim 3 wherein the scheduling grant is an absolute
grant or a relative grant, and wherein only the last N absolute grants are stored in
the grant list, and the serving grant is calculated based on the last N absolute

grants.

5. The method of claim 3 wherein the scheduling grant is an absolute

grant or a relative grant, wherein the absolute grant is a primary absolute grant or

-14-



identifying a hybrid automatic repeat request (H ARQ process for use for
the upcomng TTI; determ ning whether the identified H ARQ process
for use for the upcomng TTl is an active H ARQ process, wherein only an
active H ARQ process is used for transm ssion of schedul ed data and a
non-active H ARQ process is not used for transm ssion of schedul ed dat a;
determ ni ng whet her schedul ed data is available for transm ssion in the
upcom ng TTI; on a condition that scheduled data is avail able for

t ransmisseomdary abrolutdegnanti eddHvARRipr olysthe mash rgeenty priveayxQebsdutess
and is available for the transm ssion of the scheduled data in the upcom ng
TTI: grant GaldcslllRbngnardlatine giragtspidohidiay aht dbiest tedonidaey ubsaoluite grai
based on a nmaxi mum al | owed power for the WRU, per form ng E- DCH
transpo ] I i < ECH | pased on the renaining
power ; b Jt%e@he%%%ﬂg%sﬁé‘o Tlé:%c%-‘ﬂré?mtgggée{ﬁ% giI%gk‘ll'tllng remai ning after E-TFC
restriction, wherein the E-TFC selection is based on the serving grant

val ue; generating a protocol data unit (PDU) for transm ssion over an
E-DCH i n accordance with the selected E-TFC, and tdr_ansrritti ng the PDU in
accordance Vit h tHee merthedrofeglapmamyherseron a condition thaga Mewh PIIBRIY| ai m
1 wherein the received scheduling grant is processed at each of a plurality
of TTI sabsolute gradit iShecawefpdrofioes absolutevgearet andhelatdoeigvantssetredtiifong
grant is stored in a grant list on a condition that there is no data to be

t ransm gHeeth st Redonlddry a850Tbh AL @Gnd 418 tdieowdnfiddl thg g@hanlist on a condition

that a next transmission requiring a scheduling grant occurs.

7. The method of claim 3 wherein all stored scheduling grants in the

grant list are discarded on a condition that a serving cell change occurs.

8. The method of claim 1, further comprising:
on a condition that non-scheduled data is available for transmission in the
upcoming TTI and the identified H-ARQ process is a non-active H-ARQ process:

determining whether a non-scheduled grant exists.

9. The method of claim 8, further comprising:
on a condition that a non-scheduled grant exists:
performing E-TFC restriction;

selecting an E-TFC based on the E-TFC restriction;

-15.



"4. The nethod of claim3 wherein the scheduling grant is an absol ute grant
or arelative grant, and wherein only the |ast N absolute grants are stored
in the grant list, and the serving grant is cal cul ated based on the last N
absol ute grants. 5. The method of claim3 wherein the scheduling
grant is an absolute grant or a relative grant, wherein the absol ute grant
is a primary absolute grant or a secondary absolute grant, and wherein
only the nost recent prinmary absolute grant and subsequent relative grants
including the | agélserasfymgmd%i?l] fap seansnasgionfvey 8 Etlb(gﬂom aecorangieafith) i st
to cal culate the serving grant. 6. The nethod of claim5 wherein on
a conditheeslectwal Eel'P€namd i mary absol ute grant is received, previous

absol ute grant and relative grants except for the | ast secondary absol ute

grant are renoved.{Jmitiig ﬁm%npptj Sh QRcérdaarsi itdh thBatdahtired H-%Rg f
(0] (0]

transm ssion requiring a Scheduling grant occurs. 7. The net

claim3 wherein all stored scheduling grants in the grant |ist are

di scarded oR ' &€B8ndition that a serving cell change occurs. 8. The
met hod of claim 11, further conprising; on a condition that non-schedul ed

data is available for transm ssion in the upcomng TTlI and the identified
H ARQ process is a non-active H ARQ process: determ ning whether a

non- schedul dé. gr e mrtlyidsof dainTAefuréhéwepneprisingt m 8, further conpri sing:
on a condition that a non-schedul ed grant exists: perform ng E-TFC
restrictionisestgh®athdi@ydsit Eorlfrenbasedon in the upedithg I to ¢hdieate whitherO

the WTRU is satisfied with a current serving grant.

11. The method of claim 8, further comprising:

determining whether a triggering event for reporting scheduling information
occurs;

on a condition that the triggering event occurs, generating scheduling
information bits; and

on a condition that the triggering event does not occur, waiting for the next

TTI.

12.  The method of claim 1, further comprising:
generating scheduling information bits on a condition that a triggering event

for reporting scheduling information occurs.

- 16 - °



‘generating a PDU for transmi ssion over an E-DCH in accordance with the

sel ected E-TFC, and transmtting the PDU in accordance with the
identified H ARQ process. 10. The nethod of claim1, further conprising:
setting a happy bit for transm ssion in the upcomng TTlI to indicate

whet her the WIRU is satisfied with a current serving grant. 11. The net hod
of claim@8, further conprising; determ ni ng whether a triggering
event for reporting scheduling information occurs; on_a conditiagn
that the trilyeriTape evetitodoof wlaim gkreheneingthec PI| ingni enbenreed omwlibik s;
and on a condition that the triggering event does not occur, waiting for

t he nexfpedilm atdessdaatroi(MidC-ef PO m 1, further conprising:
generating scheduling information bits on a condition that a triggering
event for reporting scheduling information occurs.

14. The method of claim 1 wherein the scheduling grant is received from a

Node-B.

15. The method of claim 1 wherein the scheduling grant is an absolute

grant.

16. The method of claim 15 wherein the absolute grant is received over an

enhanced dedicated channel absolute grant channel (E-AGCH).
17. The method of claim 1 wherein the scheduling grant is a relative grant.

18. The method of claim 17 wherein the relative grant is received over an

enhanced dedicated channel relative grant channel (E-RGCH).

19. The method of claim 1 wherein the upcoming TTI is the next TTI after

a current TTI.

-. 17-



13. ‘\ The nethod of claim1 wherein the PDU is an enhanced uplink nedium

access control (MAC-e) PDU. 14. The nmethod of claim1l wherein the
scheduling grant is received froma Node-B. 15. The method of claim
1 wherein the scheduling grant is an absolute grant. 16. The met hod
of claim 15 wherein the absolute grant is received over an enhanced

dedi cated channel absol ute grant channel (E-AGCH). 17. The net hod of
claim 1l wherein the scheduling grant is a relative_ grant 18.. The
method of ol m 7 wikdess: transmiyes cetveml‘gﬁ\é[ﬂiRU)slmb@ng@dl ehancad uiindnced
dedi cated channel relative grant channel (E-RGCH). 19. The net hod of

cl ai m ImeleneiaecédsecamesdniMyCTd)l entstyt for cvevtiollihg afttamiced dedicaged ch@hnel
20. Awireless transnmt/receive unit (WRU) including an enhanced uplink

medi um @FB%QHE&%&&MA‘%@)W@EUEM Qfsig@ntrol 1ing enhanced dedi cated

channel transm ssions, the WIRU conpri si ng: circuitry
cont1 9415, SuL058 ARy RENES G RO B0 FEBRCRY LSl DEE ANt

hybr i d BabnE (CBlFpEan. FRtE: SYiARY T5PSasCasRtNen f bF %ﬂiﬂhéce%mgn
g
B transmit time interval (TTD);
circuitry coﬁfigured to identify a hybrid automatic repeat request (H-ARQ)
process for use for the upcoming TTI;
circuitry configured to determine whether the identified H-ARQ process for
use for the upcoming TTI is an active H-ARQ process, wherein only an active H-
ARQ process is used for transmission of scheduled data and a non-active H-ARQ
process is not used for transmission of scheduled data;
circuitry configured to determine whether scheduled data is available for
transmission in the upcoming TTI;
on a condition that scheduled data is available for transmission and the
identified H-ARQ process is an active H-ARQ process and is available for the
transmission of the scheduled data in the upcoming TTI:
the WTRU further comprises:
circuitry configured to calculate a remaining power available for the
upcoming T'TI based on a maximum allowed power; |

circuitry configured to perform E-DCH transport format combination

(E-TFC) restriction based on the remaining power;



circuitry configured to determ ne whether the identified H ARQ process for
use for the upcoming TTl is an active H ARQ process, wherein only an active
HARQ process is used for transm ssion of schedul ed data and a non-active

H ARQ process is not used for transm ssion of schedul ed dat a;

circuitry configured to determ ne whether schedul ed data is available for
transm ssion in the upcomng TTI; on a condition that schedul ed data
is available for transm ssion and the identified H ARQ process is an active
H ARQ process andcifaitnyaionfighieed to selbet an EnERCsomrn oft affir TS recpm aigint a
in the upcomng TTI: the WIRU further conprises: circuitry
conf i guafier FOTH A Mistdtttor wheminithg BYOWE selvetidahd badedlr o hRe BpLanE RGand |
based on a nmaxi mum al | owed power; circuitry configured to
perform,GuRCH transport format conbination (E-TFC) restriction based on the
remai ni ng power; circuitry configured to select an E-TFC from

a set of E-TFCs renaini afte est tion whe t he -T

sel ection is basel %ﬂﬂfpﬁgx?grw 5’ 6?1& ur@gl genex‘ate MA& © é’r c rgf’“é%(i ng
entity conf to generate a MAC-e rotocol data unit _ (PDU)

t ransni 48jt Jﬁmgr&ﬁa@mﬁiwvgé@& BHEE W aerornenceeribiths sslepr@l EREC:
circuitry configured to transmt the PDU in accordance with the identified
H ARQ pandess. 21. The WIRU of claim 20 wherein the received
scheduling grant is processed at each of a plurality of TTIs. 22.

The WIRU of cl ai ngiddhithyeeenfighied tecehMesits GRedPDINGindh8édrdaficstwithdthd a
grant list on a condition that there is no data to be transmtted in a TTI

associaﬁgﬁdﬁ&ﬁﬂﬁﬁ@Qﬁﬁggggiing grant.

21. The WTRU of claim 20 wherein the received schedulin-g grant is

processed at each of a plurality of TTIs.

22. The WTRU of claim 20 wherein the received scheduling grant is stored
in a grant list on a condition that there is no data to be transmitted in a TTI

associated with the scheduling grant.

23. The WTRU of claim 22 wherein the scheduling grant is an absolute
grant or a relative grant, and wherein only the last N absolute grants in the grant

list are used to calculate the serving grant.

24. The WTRU of claim 22 wherein the scheduling grant is an absolute

grant or a relative grant, wherein the absolute grant is a primary absolute grant or



23. . The WIRU of claim 22 wherein the scheduling grant is an absolute grant
or arelative grant, and wherein only the |last N absolute grants in the
grant list are used to calculate the serving grant. 24. The WIRU of
claim 22 wherein the scheduling grant is an absolute grant or a relative
grant, wherein the absolute grant is a primary absolute grant or a
secondary absolute grant, and wherein only the nost recent primry absol ute
grant and subsequent relative grants including the | atest secondary

absol uteesepoadarnrabselube eiranh, ané whenein [ardy the wablt uecené phmagkrakiselptgr ant .
26. The WIRU of claim 24 wherein previous absolute grant and rel ative

gr ant s gexaephd fstbséqieerdtaslatdecgndas indbdoigitlee Bitasy sexoadasnavadute gmrthe
grant list on a condition that a new prinmary absolute grant is received and

a next Jht ansangaitRR kRSt R%aleul] d0iY Ahtoccurs. 26. The
WI'RU oﬁ claim 22 greinlall gtore schedu1ing grants in the grant list are
di scarded on a condition that a serving cell change occurs. 27. The

WIRU of claim 20, further conprising circuitry configured to, on a

condition that non-schedul ed data is_available for, transm ssion_in the
upcomi ng TTEOand ThgeWTdeld tafrqlaian d4ambepripcareyiqus absedtesgianfeand relative
process, determ ne whet her a non-schedul ed grant exists. - 28. The
WIRU ofgrahis encept fdrutltehlast serymdiasy nbsciute giramty axcoremauadefiotmotheogramt list
condition that a non-schedul ed grant exists, performE-TFC restriction,

sel ect _o&n_aE'EEﬁ‘dﬁi’&ﬁGHﬁ'ﬂ hhﬁeﬁ- B?ﬁné@ﬁtél'béém@n grgﬁﬂei%aE&:e@véﬂDLéﬂ(pra next
transmn ssion over an EDCH in accordance with the sel ected E-TFC, and

transn%hv%ﬁﬁsgﬁgékgPﬁﬁgggq?ﬁg§%%$égmhhgxkgggtified H ARQ process.

29. The ur onprising circuitry configured to set a
happy bit for transm ssion in the upcomng TTl to indicate whether the WIRU
is satisfied with a current serving grant. 30. The WIRU of claim 20
wherein the WIRU is configured to generate scheduling information bits on a
condition t B8t aThei Yo&RVnef elpamt 23 ovheneporall sepred flnhgeigrpotsan | the
occurs. 31. The WIRU of claim 20 wherein the scheduling grant is
recei vegdaht hat areNbidearided on a condition that a serving cell change occurs. ‘

27. The WTRU of claim 20, further comprising circuitry configured to, on a
condition that non-scheduled data is available for transmission in the upcoming TTI
and the identified H-ARQ process is a non-active H-ARQ process, determine

whether a non-scheduled grant exists.

28. The WTRU of claim 27, further comprising circuitry configured to, on a
condition that a non-scheduled grant exists, perform E-TFC restriction, select an E-
TFC based on the E-TFC restriction, generate a PDU for transmission over an E-
DCH in accordance with the selected E-TFC, and transmit the PDU in accordance

with the identified H-ARQ process.



32. The WIRU of claim 20 wherein the scheduling grant is an absolute grant.
33. The WIRU of claim 32 wherein the absolute grant is received over an
enhanced dedi cated channel absolute grant channel (E-AGCH). 34. The
WIRU of claim 20 wherein the scheduling grant is a relative grant.

35. The WIRU of claim 34 wherein the relative grant is received over an

enhanced dedi cated channel rel ative grant channel (E-RGCH). 36. The
WIRU of claim 20 wherein the upcoming TTl is the next TTlI after a current
TTI. 37. The WIRU of claim 27, further conprising circuitry

configured to determ ne whether a triggering event for reporting scheduling
i nf or mat i on20ccuThe WAR odcldimi 20) futthier tbmptrisigg eircugreverfigured o set a
generate scheduling information bits, and on a condition that the

triggenjngveyentr 8eeRn18%ioRGAWhe Wionih@ TTheo RedicattMvhether the WTRU is

satisfied with a current serving grant.

30. The WTRU of claim 20 wherein the WTRU is configured to generate
scheduling information bits on a condition that a triggering event for reporting

scheduling information occurs.

31. The WTRU of claim 20 wherein the scheduling grant is received from a

Node-B.

32. The WTRU of claim 20 wherein the scheduling grant is an absolute

grant.

33. The WTRU of claim 32 wherein the absolute grant is received over an

enhanced dedicated channel absolute grant channel (E-AGCH).

34, The WTRU of claim 20 wherein the scheduling grant is a relative

grant.



35. The WTRU of claim 34 wherein the relative grant is received over an

enhanced dedicated channel relative grant channel (E-RGCH).

36. The WTRU of claim 20 wherein the upcoming TTI is the next TTI after

a current TTI.

37 The WTRU of claim 27, further comprising circuitry configured to
de.terl_xline whether a triggering event for reporting scheduling information occurs,
on a condition that the triggering event occurs, generate scheduling information
bité, and on a condition that the triggering event does not occur, wait for the

next TTI.
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