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[0007] SUMMARY

[0008] The present invention is related to a method and apparatus for

L)

controlling E-DCH transmissions. A MAC-e/es entity of the WIRU receives a
scheduling grant and processes the scheduling grant to calculate a serving grant.
The MAC-e/es enfity determines whether both a hybrid automatic repeat request
(H-ARQ) process for scheduled data and the scheduled data are available. Ifan
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 remaining power. The MAC-e/es entity selects

an E-TFC using the serving grant and generates a MAC-e protocol data unit
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an E-TFC using the serving grant and generates a MAC-e
protocol data unit -1 WD 2007/016117 PCT/ US2006/ 028899
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environnment. [0016] The present invention is

applicable to any wirel ess_comruni cation
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or any other type of interfacing device in a wireless environment.

[0016] The preseﬁt invention is applicable to any wireless communication
systems 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 1is 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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i nt erconnecting conponents. [0018] Figure 1 is a block
di agram of a wireless comuni cati on system 100
configured in accordance with the present invention.
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dedicated channel medium 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
transmissibn 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 38 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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transm ssions and retransm ssions, priority of data,
MAC-d and MAC-es nultiplexing, and E-TFC sel ecti on.
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[0024] The execution of the E-TFC selection by the E-TFC entity 302
depends on the availability of data mapped to the E-DCH with a grant (including

an occurrence of a scheduling information rate request trigger) and the
availability of an H-ARQ process. An H-ARQ process should be available before
E-TFC selection is performed by the E-TFC selection entity 302. The H-ARQ
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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scheduled data are both available, the process 400 proceeds to step 410 to
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 scheduﬁng grant is stored in the
memory 310), the serving grant processing entity 308 processes the écheduling
grant stored in the meinory 810 to determine a serving grant at step 408 before
proceeding 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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t he received scheduling grant in a nenory 310, (i.e.,
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grant at step 410, the E-TFC selection entity 302 calculates a remaining power

based on a maximum allowed power (step 414).

[0033] After the remaining power is calculated, the E-TFC selection entity
302 restricts E-TFCs for this TTI based on the remaining power (step 416). The
E-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 WTRU 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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processing overhead follow ng transm ssion idle
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proceeds to step 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 TTIis a retransmission), a
happy bit is set for the transmission in this TTI to indicate whether the WTRU is
satisfied with the scheduling grant (step 434) and the MAC-e entity waits for the
next TTI (step 422).
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et eL.n ne ste t hat ere is

002l T g T BTG o R LR v s Ppriing b giep
%ﬂ%&sﬁﬁm&% wmnéﬂaamm gfdcsssa'mc]gatm@dm aﬁ? m}admaa Jata
and, t eprocess eds fo t.0 cal gu
Senbth e I CRARAE IR Ber 3 TRTPE QB S v
$ocuep 416542 2)Th@h8th‘bﬂ @éhdﬁfyf epibviithnaitis tas comrising the step
her el nbef or e. there_.is no schedul i gﬂ&‘é{ ornati on

phealelatinga ﬁ?ltl%l@bng PRSER b et OR AR R ROWET i s
1&144 and tige I\Mﬂme nRdthéd Yof VéthBodirhert b)@omexibing Tthe( steppof
22). [Ooﬁlg‘] it is determined at step 428 that
redrigting %baa?refié?ﬁltge FRRREHO¥EEss, (whi ch means

tibgls) t he 1 ansl‘llesﬁbﬂﬁd hQni dtiySerdbblirhénta 1-6, compnsmg the step
retransm ssi o py Dbi

IF) ﬁg |S. set far .th

of elaRmE SPi T Ak aeneinbing . P Tesie cosit e v e BRI

‘[ﬁo at i sigi ed Mid Hethde asE G ekibogintnase-7(whepin 4Beheceinell
Ceentity waits for the next (step 422).

sthedpledpyantpis processedpt exshor ﬁiﬁs

- Fotedi ments.  [BQ3kinbd aé\ﬂmtyté%o&@ﬁene@m rvﬂtérbmh&ew{rbd
transm ssions. [0040] 2. The method of errbodbment 1"tted

soheduledignant ik stozedin agteat istovheg thereds pe data thge
:QQ4rk a§soci%§i%@@&1é&fﬂeﬁ gt nent 2, conprising the

step of rocessi ng the schedulin rant to cal cul ate
AO@%{ Vi ngFigr anfhe n?ethod of embodimen g 9g wherein only t%e 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
primary absolute grant and subsequent relative grants including the latest
secondary absolute grant are stored in the grant list to calculate the serving
gratlt.

[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-



[0042] 4. The nethod as in any enbodi nents 1-3,
conprising the step of determ ning whether a H ARQ
process for schedul ed data and schedul ed data are

|/ able, and if so determ ning whet hgl-1R52006/028899
V{s?dé?@f%ﬂdr ant exists. [00431 5. The nethod as iﬂjn any

enbodi nents 1-4, conprising the step of calculating a

r I ni ng,po based.on. a nmaxi wed

G 67 18ne ThaRaaoafo EpTa e dles G2 wREEL a srea
stleflulihg grags in ¢the peanElEF@rddisextded whee ar sareingicel change
power. 10045] 7. The nethod as in any enbodi nents 1-6,
O6MPFi sing the step of selecting an E-TFC and

geos2] at i ng4a PIN4 rthethod aahsarﬁymmldimmﬂ:s 7483, ¥h&Eh if there is

00461 8. T t .as _i.n,any enbodi nen =
\[m SFEME gl‘ﬁg{] ?B%[E:F'ﬁbg(g lsélggﬁ%%% %%Pré Fant rST?EDsOtf %"r' %F(‘:(éss‘ sed at
¢oas3] of ai1pl urkld hythod adibl sy epdodindends 4-Thfurthbhathming

e Sl oEFigioa Wb ARG briodfy o & Haver fagaene

insnichddaled dada e Hotlnaaailabledflit is deterndinbd tisd eithet thd H-ARQ

e e AEDS ke o BSh ) GUR REohatatiie e

Feterflinihg thether Athogrsahéduldédsgrantexdstshe serving grant is

cal cul ated , bagsed o he l.ast N ahsol ute grants.

[Bt5b) 11 16 N nriba BfeRRRr T, heCBIRPE e giopof
5418 nGR-SéhedaRA HraniPéista/ Yroodeaiiglioastey ofdalailatin ih senaiaig
rel atjve grants i ncl u]gcl}vg% the | atest secondary

FBYET based gp gipagmymy RO¥€the grant list to

ngoasg! at et1v.2i ’E%xﬁéiﬂ_ﬂd aﬁhhansr emb&ﬁﬁ@hpanJesIhetéﬁefdmﬁsﬁﬁg
enmbodi nment. erein whepn a_n rimar absol ut e
Ghapiep b 1k el By (e SRS AR P RReS S orararojed
Ao $:Ih AL Hhelifled dhiags hatabaifedid) AoRfiirkiswhether themit any
are renmoved fromthe grant |ist when a next

tH'éﬁQﬁ’@%qsﬁﬁvﬁlg’é%?-ri ng a scheduling grant occurs. -8
95890710381 1 iRl HGR S RE(HEBRDY 17, [f@QBdd cothPrisihg €he step of,

method as in_any_enbodi ments 9-12, wherein all stored
dtiher i ppgvailaiie H-ARQrecess dpferminipg ﬁ%ﬁ’&r alHpeRtPaGYent

ForSRpYRAG seifddulinh #¥8Rnation occurs. .
[0057] 19. The method of embodiment 18, further comprising the step of,

if the triggering event occurs, generating scheduling information bits and

proceeding to step of caleculating a remaining power based on a maximum allowed
power.

[0058] 20. Themethod as in any embodiments 18-19, further comprising
the step of if the triggering event does not occur, waiting for the next TTI.
[0059] 21. Thé method as in any embodiments 17-20, further comprising
the step of, if it is determined that there is no available H-ARQ process, setting a
happy bit for transmission in this TTIL.



occurs. [0052] 14. The nethod as in any embodi nments
7-13, wherein if there is no serving grant, the E-TFC
islimted to a mninumset of E-TFCs. [00531 15. The

‘{Jﬁtng%l(g% in any enbodi nents 4-14, further GRFAkbLSH%s09

e step of determ ning whether an H ARQ process for
non-schedul ed data and non-schedul ed data are both

vailable i f it is deter.mned {hat eit .
Bi@okos Fab s Ameatnthtt ship R rmbEnelisddt Aot toiRsine
Bl stay ﬁf, gfailbils geteammeﬂfthsﬁIherede henon-sihedulet grdndy degermining
non-.sc ul.e a exi sts. 541 16. The met hod of
é‘ﬁ’ﬁ&ﬁrﬁgwlﬁ%@gh&ﬂﬂ“&ﬁ?ﬁ 1818y the step of if a
oUs1s chedaBed THeandthakifeinbodiplent 22; dintlgertcomptisipg tife step of,

N T T T A e L
esrefhtRBtschaliatidf infbibidtheyocewspri sing the step of, if

it is determned that. ejther, th A eS.

9928 ched ted Thraabe temboriaiat 2h At s Uk sigp of
AV fHd &bgg%ﬁngleévgflmoa&g%s%m%mg ﬁ&lﬁﬂﬁliirllg infoymatibrAR@s and
process aval e. [. . T t hod of enbodi
procepdipg fster: ﬁfa‘ﬂﬂé{"ﬂéaf‘%ﬂm%é""g’? Baspfén fmpgiman gffowed
¥yabr. abl e H- ARQ process, determ ning whether a

riggering_event for_ reportin edul i ng i.nfor.mati o
S67s, ' [ 8657 hegnerhiorlbnymeds JEATOrraRpriTS e s L
fiwhte{aﬁgg&ﬁ{gyvbﬁd s htbeooaﬁ@ pvﬂn% fok thd iil}extt’]]'ﬂlg gering
event occurs, denerating sche .Ng | mat j.on bits.
40841 pr oc @Bdi nkpearpetaodas BANY gPRY) ‘3‘?’? ‘?%Q%rq' S EChPyRprisng
RRYSEp B &8s Q8teAn{HRY tHALThédeiONeaYailaBlEH -ARDHoEss, 26tting a
The nmethod as in any enbf,gl ments 18-19, further
@Gﬁﬁb@if??dira‘%sﬁéﬁ%?lbﬁl@s Lihe triggering event does
MPesPCCUr g7vai & | MACEOTentite inetle WIRU [R08fkrolling FRDCH
met hod as in any enbodi nents 17-20, further c I Si ng,
trepsessionsfin & wieless corppuication AYYiem ineINERS 2 e
AL PRh &relt AR O $EAfocat 8 Wiih ih B-DOTRRRYiphhk tfa@mission.

transmssion in this TTl. -9 WO 2007/016117 | .
FOB61US2 008802 SBoMAC-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-e entity as in any 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 nmethod as in any enbodi nents 15-21,
further conprising the step of, if it is determ ned
that there is no non-schedul ed grant, deternining

ere is any H ARQ process avail abl g¢ql Lhagsoo
‘2@%%[61%& hod of enbodi ment 22, further con‘prl[r[%?(ﬁg
the step of, if there is an avallable H ARQ process,

m ni th tri erl n n f r n

IR T nr Bindian .t ey FpHStbuy Aot PREH e
%Erﬁ@@@hﬂﬂbtes?ﬁg eﬁtifytﬂrecesms nme reséimed schedwdedgrant at eacl of

t”)??ﬁﬁ‘ g event occurs, generating scheduling

its and proceeding to step of
qednq:l ating. a TK:HTMA(D egaqom/vany bmmimenta 28a3d, oimerein the
al | gwed ower.. [ 00Q
PATVIRE FTAREPTORSHInE PRl ﬂJgﬂt?rﬁat BRI 0 e PleaRIRi g HEnt e
YRA! thdREE P0dat &6 B transinittetinl © T lassocinted lthe spliddd
26. The nethod as in any enbodi nents 22-25, further
@Eﬁ‘kﬁ'isi ng the step of, if it is determ ned that
gnga i's 132, avBid MACe IdféBQ)dimaess Whetehiz 51@ iewﬂng@ynt
it fqor transmss n .t
SHeGepSing ofike u@@ﬁmﬁm el tﬁo‘f SPTH& if ‘the it it to
tcgﬁﬁm@ﬁgggapﬁnggr@tw rel ess comuni catl on system
the WIRU |

|nclud|ngaV\7r d, a

PV at ool 3B ¢ 1D VS PEPOIEIERh R0, PRHEH L4 fving srant

[28L8ding ntif @tMACoRlyetHel fnystOfecend pliniftabddlute grant and
nprising. a servin roceSS|n

@@hfrqqgawefg latiye ggands %&@%ﬁ?@ﬂﬁﬁeﬁ nﬁiﬁ’hﬁs eLntdn the

F@@nﬂﬁ;@h@%&ﬂlmwé Stvideg@raad.cul ate a serving grant.

067] 29. The MAC-e entit S enbodi ment s
10748 cosfr | ST%MA&TG ef ‘F’F‘é"‘gg}e@&lsgo% serving grant
GRSk GHE @&t@%ﬁé\}e@ BrAASusAbERTRI ghhMthndBREivE gfefls Qe for
maxi mum al power, restrict an E-TFC based on the

(therdasti wgoq@@we ﬁbSOélﬁé grant fom the erapkdist W5Es] 1S, PrmATY
'\Aﬁgﬂﬁteeg%hm réivell aANY neRROAHEBESn AfuRing £ HRR UGG adt
t1pl'exing and TSN setting entity configured to
@msate a MAC-e PDU. [0069] 31. The MAC-e entity as
odi MR A3 ﬂ%ﬁ?réﬁbd&ﬁn@aﬁs H3EY) Whéretry the
ra

confl gure to control a plu of . H ARQ processes
fserving grant processing entity discards all stored scheduling grants in the grant

list when a serving cell change occurs.

[0076] 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 vpower.

[0077] 89. 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.

-11-



transm ssion of a MAC-e PDU via one of the H ARQ
processes. -10 WD 2007/016117 PCT/ US2006/ 028899
[0070] 32. The MAC-e as in any enbodi nents 28-31,

x’l}‘ﬁ%o‘?)o&bhe serving grant processing entit\pdHRSHSH8%99
the recelved schedul ed grant at each of a plurality

of TTls. [0071] 33. The MAC-e as in any enbodi nents,

oy Inoop ehdACSth Ay AR BBEES8 Pl Bhh L i T

Waketibhé@itity isconfgudad ® chleulage theaemmmiﬂgubwenfoatrmmlssmn in

S%%zlttg#"ﬁgw% %@ﬁgﬁg{ﬁ%g F'Oé' A Iéecgug? \Z(Ig%ta 3¢ avJ $le and

ﬂfoﬁt‘saﬁé?dxﬂ@ &:ﬁh i yvailable amdlthietelie alnantscltédawcgremie grants

[ e gr st t cal cul at S |
B} 95 Mt ipealoi oty A fedipoad oipahstkithe s are
Sselevtitifergitand con%ﬁ‘é@ﬁ&ah:glaﬁéﬁhe&ymainmmwenfoy tﬂahmmen in

Panpe oo e T R0R0E AR ok SRRkt Shpt

| repérifidg s@[eﬂmméhﬁbmiano@aicmﬂsate t he serving gr ant

00 7 36. - f enb wh
[489% ]ng o AIEER i GeBiat ABA Elemptba e edTRTRY plrion are
Hesaineen ﬂ{eélﬁéfeﬁﬁd efBbditdevi€s 1gmafﬁaﬂmmbinaftmns, ehtiefeature

I ast second% usg ng:vgt% H;%‘e ogh %Pfﬁgoangln‘ae’&e tg%%ﬂe

;{raﬂaﬁ@a SHlbodinte@t  brin ﬁ&m@m&ﬁﬁbﬂluhbw antithaat othes features
[0075] 37. The MAC-e, as j.n any enbodi mnents 33- 36,
WHQV%W%m#ﬁéfﬂ§éF%¥%buﬂ?%ﬂ?“proceSS|ng entity discards
all stored scheduling grants in the grant |ist when a
serving cell change occurs. [0076] 38. The MAC-e as in
any enbodi nents 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 limts the E-TFC to a m ni num set of
E- TFCs before cal culating a remai ni ng power.
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[0077] 39. The MAC-e as in any enbodi nents 28- 38,
wherein the serving grant processing entity is
configured to calculate the serving grant when both
an H ARQ process for schedul ed data is avail able and
schedul ed data is available. -11 WO 2007/016117
PCT/ US2006/ 028899 [0078] 40. The MAC-e as in any
ITERBY4P SNt s 29- 39, wherein the E-TFC selection entity
is configured to cal culate the renmaining power for
transmssion in the nexCL#IM%®hen an H ARQ process

“&}ﬁt Ea %edul ed data is available and non-schedul ed
¥abl e and there is a non-schedul ed grant.
[ 007?] 41p ﬁtéghwgn%léxiehfb@@ﬂ LA SE B 2Pt ABeeive unit

wherein the E-TFC selection entity is configured to
(WARID atfer t venteritingi nenipamesd f dedicaded i dwimreli n(E-DHEH)

next TTI n there is an avail abl e H ARQ process and
tﬁ&“ﬁﬂP&ﬁ@Pﬁﬁgeévéﬁyx#%anwéﬁﬁ?t|ng schedul i ng

i nf of Jyaf r 0 %gﬂ] t r :

el engnt S F ?ﬁfé{:e?%ggoat §(|91ne\51§r111%g0 L g?(ﬁeg};ﬁb@gngﬁ%smn
foirhen ﬁ?@frﬁfr{ge&aﬁﬁbﬁﬁhmﬁmhﬁe intepaal (RT)ar conbi nati ons,

each feature or elenent can be used al one w thout the

ot hetb)f tha WaRTAnprasessingt thefschadulipgegeantetio calculate a
enbodi nents or in various conbinations with or wthout
ures and elenments of the present invention.

*o- 1@%"&@ W’Fﬂ@“d@@efﬁﬁn@hé' Wﬁetﬁ&ab h§bflahiBfnhSic rbpeat

A net [emented in a wireless transmt/receive
relqu'est (" pfrocesscfnr sohdaduigdeiﬂtaramﬂsdm«ﬂnﬂai ddta are both
el tra ssi_Q he net.hod conpri si ng.
a‘(aa %3 \ﬁm g EBE?WIP@ s BRAdFP rﬁ’t@t@grrrammgav serving
glta anggigsion for an upconing transmission timnme
terva (TTI);
(d) the WTRU calculating a remaining power available for the

upcoming TTI based on a maximum allowed power;

(e) the WTRU restricting an E-DCH transport format combination
(E-TFC) from a set of E-TFCs based on the remaining power; and

(® the WTRU selecting an E-TFC from the set of E-TFCs after
restriction and generating a protocol data unit (PDU) for transmission

over an E-DCH in accordance with the selected E-TFC.

2. The method of claim 1 wherein the received scheduling
grant is processed at each of a plurality of transmission time intervals

(TTIs).

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

transmission time interval (TTI) associated to the scheduling grant.

_13-



(b) the WIRU processing the scheduling grant to
calculate a serving grant; (c) the WIRU det er m ni ng
whet her a hybrid automatic repeat request (H ARQ
process for schedul ed data and schedul ed data are both
avai l abl e for the upcomng TTl, and if so determ ning
whet her a serving grant exists; (d) the WIRU

"¢ 'esiG ng a remmi ning power available for the
upcom ng TTlI based on a maxi num al | oned power; (e) the

WIRU4r est dihet meghod ¢f- edaiint Bawbpmm eulyrthe dasthiNh abisohute
E- TFC oma s TFCs d on the remain

b AP, TR s Fle G Lstorhd o S TEE EF o thpulated

b§§éd8£tEeT§sQ51\I%1fb‘s8Iute53§h é ction and generating a

protocol data unit or transmn ssion over an
E-DCH i n accordance with the selected E-TFC. 2. The

nmet hod of l ai m erein the recei ved schedul i ng
grand-is @é@iﬁ@ﬁgpf e%larmofi% éZV}ﬁﬁr@FIal pply dhe most recent

oA m#}l%@et#%e%(gg%ﬂvsé Hslatidh cBBAAGHAY e

12668 86kdndady Gibablutel glanthge éﬂaeéds ih Sth@OgmlttalétOtob&alculate
transmtted in a transmission tine interval (TTI)

thessewineg @danto t he scheduling grant. 13
| TC-2-1104.01. SG 4. The nethod of claim 3 wherein only
the last N absolute grants are stored in the grant

listg, andThBemcé%hﬁﬂnt R 5S wAfle aREn Qa*?l%% Cifhmary

the I'ast N absolute grants. 5. The nethod of claim3
abéudutd igrant ys trbecived tpreenerst abmlutmrgyaabmﬂdurdagnvangrants
relative grants including th Iat

and subsequen
exeepbdomt i%%to‘}%f”éd@]fyaﬂbs‘)&}l&e granleary ﬁemﬁge(g fegm ¢ Ps&rant
hgﬁowiﬁ%hc u}\}\gﬁtetrahg%qsc‘s%f{ Irg(gvvﬂ%?é] rsmsgge dl]-lhﬁg @%H@ gcc%frs.

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

in the grant list are discarded when a serving cell change occurs.

8. The method of claim 1 wherein if there is no serving grant,

the E-TFC is limited to a minimum set of E-TFCs.

9. The method of claim 1 further comprising:

(g) if it is determined at step (c) that either the H-ARQ process for
scheduled data or the scheduled data is not available, the WTRU
determining whether an H-ARQ process for non-scheduled data and non-
scheduled data are both available, and if so, determining whether a non-
scheduled grant exists; and

(b) if a non-scheduled grant exists, proceeding to step (d).
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absol ute grant is received previous absolute grant and
relative grants except for the |ast secondary

absol ute grant are renoved fromthe grant |ist when a
next transm ssion requiring a scheduling grant occurs.
7. The method of claim 3 wherein all stored scheduling
grants in the grant list are discarded when a serving
ITegI048h¥nge occurs. 8. The nethod of claim 1 wherein

if there is no serving grant, the E-TFCis limted to
a mi h0munilhetmetthod- dﬂ-‘e&xm@ furtieermeniodsiar: cl ai m 1

(o DR B3 desriaiod Mhptepyfed ches Sber Phe REAHQ T rifhsg for

nBh- sEH@d&l%aeq mﬁ%?%lg 3h8 hsnehe YRl ﬁgtz?lst 6t VXR%#lable é:he

determ ni ng an H ARQ process for non edul e
WIERY dﬁwrmmmngmhedwraﬁxed@iaaay ¢1-ARAB prvedssalviadlabdeid
i f 88}, det erni ni ng whet her a non- schedul

1

exi sbsif dege appn availaila HARQumegess dhe Vi&ﬁgﬁ §g%ermining
wﬁ@ E‘ij 8’?1%815§P§1t SQPE ?(% elp%f‘tl sIEegulH f'x}i%}?lga 0 ccﬁpse

FI'ST NG
det e(H)" ineke atigsé9Ag €¥dnt bedurs] EHéeW’FRJB Mlﬁg%ﬁ§&uhng

for non-scheguled data or the non-schedul ed data is
informatiahitatd and pheceedittalistepr (d)immdy whet her there is

any process available; (j) if th S an,.

v (I HigeReiaer st e e clipket he R G g ine e e
n@xﬁfﬂaﬂlﬂléﬁgn%ﬁﬁé‘ﬁnf&?ﬁ{@lp@.t' ng scheduling

Information occurs I f the triggering event

occurs, the WIRU gener ati ng scheduling i nformati on

bits and roceeding to steg % and (1), if the
trighbri ng‘ heyaethodpf<lzisn 10 dugtheroe@maifibEnai ti ng f or

t he tra { I

o 0B AT AET cRATRRAAL Y U0, hTe FHARocoss,
tHEWEFRUNRYtih B hapey Bitl Br Bra@aiskti & thidRQIpr ocess,

the WIRU setting a happy bit for transmission in th|s

TTI .
12.  The method of claim 9 further comprising:
@) if it is determined at step (h) that there is no non-scheduled
grant, the WTRU determining whether there is any H-ARQ process

available;

() if there is an available H-ARQ process, the WTRU determining
whether a triggering event for reporting scheduling information occurs;

(k) if the triggering event occurs, the WTRU generating scheduling
information bits and proceeding to step (d); and

(D and if the triggering event does not occur, the WTRU waiting

for the next transmission time interval (TTI).

13. The method of claim 12 further comprising:
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12. The method of claim9 further conprising: (i) if
it is determned at step (h) that there is no

non- schedul ed grant, the WRU det er mi ni ng whet her
there is any H ARQ process available; (j) if there is
an avail abl e H ARQ process, the WRU determ ni ng

whet her a triggering event for reporting scheduling
&Y A8iS on occurs; (k) if the triggering event
occurs, the WIRU generating scheduling information

bi t s (mhdf Wriscleteiminadoat step @Hshatathere iy neravailahle dl-ARQ
tri ' t d t .. the WIRU wai ti. f

ProsERce WG FeLaRga HanRY Pt (ransppeppn ipgniq T '
met hod of claim 12 further conprising: -15-

| TG-2-1104.01.SG (m if it is determ ned at step (i)
t hat 1ther & iwirselesavardmsvhit/reediR®) upioc@EFTRUWhandiiRihg an

setting a _happy_ bit for transmssign.in this TTI, 14.
e;thquig Bk mpdiym pcerss; %tuﬁ}m LY, H&Pﬂb‘”obh“g E-
n 1.k ' : itrol (MAG-e) entity

DR SR Ty o SR P AGRR G e, ¢ he wirku

CONPhI SHeRdingd SRt RFrodssdig PeACEHSicogfigttdd Yto receive a

configured to receive a scheduling grant and_process
sehesl uduteegitantrand paecess dhe scheduling gravt ¥ gglcudptem sevnng

E- trﬁ_ Ission for .an 1[,’,apcom' n transm’tssi on. tinme. .
eotorghl EIGH - ransmigsion [ & MbPBRRE: PRARRSn, fime
- (1B= |l ection entity configured to determ ne
n&%ﬁ%ﬁﬁ%ﬁﬁ?ty of a hybrid automatic repeat request

( H AR E D OHesankportsforarht! e biatadicantE-T FEARQeghiat essity

for non- schedul ed data and gvajlabhility of schedul ed
comfigRTeAdoroTBHRR AV alab Y 91 FoRy hHG afsemRticorepept request
é i D vai habl g. t .
AR ot DA BT AR ARG s o mon
séiRlédtdan EndFivaildiity ofescltiduled azabagddnemrstheluled

remai ni ng power, and select an E-TFC
data for the upcoming TTI, calculate a remaining power available for the
upcoming TTI based on a maximum allowed power, restrict an E-TFC
from a set of E-TFCs based on the remaining power, and select an E-TFC
from the set of E-TFCs after restriction;

a multiplexing and transmission sequence number (TSN) setting
entity configured to generate a MAC-e protocol data unit (PDU) in
accordance with the selected E-TFC; and

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

processes.

15. The WTRU of claim 14 wherein the serving grant processing
entity processes the received scheduling grant at each of a plurality of

transmission time intervals (T'TIs).
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fromthe set of E-TFCs after restriction; a
mul ti pl exi ng and transm ssi on sequence nunber (TSN)
setting entity configured to generate a MAC e
protocol data unit (PDU) in accordance with the
selected E-TFC, and an HARQ entity configured to
control a plurality of H ARQ processes for

ITCRAWS M Ssi on of the MAC-e PDU via one of the H ARQ
processes. 15. The WIRU of claim 14 wherein the
servifg glTantWHRI ef siangy 14 mheﬂrylrpﬂm:meg grant processmg

recei ved hedul.i n t at each.of a al it
oy SiAres TBA TerHel sBEgoNiaE GFARLR o Bifnt i8t Wibn there is
nb T@ats 104 lerafishBited Nen VAR AsritisdidR lﬁm\@h §hedal h@rTD
serving grant processing entity stores the received
aspoidod toghgsalhddulingggamnt | i st when there is no

data to be transmitted in a transm ssion tine interval

(TTI) associ ated to the scheduling grant. 17. The

f c i :

ent 19 ohB SR HEEL 1R IREEH 18 Shlle BEARTREEAR g

eﬁatﬁ uséd 8hlyt the @éstUNad&olﬁﬁéeg@ﬁftguﬁgt}@r @hint A& toT&ﬁculate
WRU of claim 16 wherein the serving grant processing

thensarvinggoamds only the nost recent pri mary absol ute
grant and subsequent relative grants including the
| at est secondary absolute grant in the grant list to

cal cyg at eTh QY FRIY bPGla®n?¥ whbfeinlfe émfﬁ% brd 3/ Bcdding

wherein the serving grant processing enti renoves
ey i stosesbenlyut hegr mobkt an@bemel arimearyr abhtsluge c gpantt oand

the |ast secondary absol ute nt fromthe granf |i st
suitfeAugnhaplasivengtiapts ApCyAtRe ¢ ¢ dafiest §690@é@w@&sa egrant

i RO e NG Yl ik BB, 'h ¢ Pe ser vi ng
grant processing
19. The WTRU of claim 18 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 occurs.

20. The WTRU of claim 16 wherein the serving grant processing
entity discards all stored scheduling grants in the grant list when a

serving cell change occurs.

21. The WTRU of claim 14 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.
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entity discards all stored scheduling grants in the
grant list when a serving cell change occurs. 21. The
WRU of claim 14 wherein the E-TFC sel ection entity

is configured to check the serving grant, whereby if
there is no serving grant, the E-TFC selection entity
limts the EETFC to a m nimum set of E-TFCs before
ITCR1¢UPHG ng a remai ni ng power. -17- | TG 2-1104.01. SG
22. The WIRU of claim 14 wherein the serving grant

pr oc@8si ndheeWILRY 0if slajoni i grhesdin the sgwvimg geanhprocessing

oSt v reliated Thar Lt lnlg dheraame BFECberdyth andlARQ
p}_&%swmc@fedﬁhéﬁ Ghdtta MO QERE dulbh /1 dEa HrE aval18H1d. On

entity 1is configured to calculate the remaining power
for transm ssion in the next transmission tine

e 0 A D Re Bud B slgrion i
X

nest eeontivsion tithe alteulalt €M THewhemaim| H*QRQ’\Qﬁ'bcéssrfor non-
transm ssion in the next transm ssion tine interval

s¢heriuleddena it aveilpbleamonveshedyled daiRE apribelleanththere is
tr| gg@rl n%gfvent for reporting scheduling information

24. The WTRU of claim 14 wherein the E-TFC selection entity
is configured to calculate the remaining power for transmission in the
next transmission time interval (TTI) when there is an available H-ARQ
process and a triggering event for reporting scheduling information

occurs.



