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[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 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. 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 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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restricts an E-TFC based on the remai ni ng power. The
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[0016] The presenf 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 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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transmissions and retransmissions, 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
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[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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mul ti pl exi ng, and E-TFC sel ection. The RLC | ayer 204
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which to configure the physical layer.

[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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[0028] A serving grant indicates a maximum E-DPDCH to dedicated
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[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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[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 WTRU is
satisfied with the scheduling grant (step 434) and the MAC-e entity waits for the

next TTI (step 422).



there is an avail able H ARQ process, it is determ ned
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[0038nt i onl. | f Ametbocuﬁlr@pmrn]émgaﬁ R jragmissians.t her e

j hedu) i f h

et e, ooReRtRHST PrbdPnetf BomrPiet e stonsfapesiyine
a(sthe@udagraand t he process proceeds to step 414 to

cal cul ate a renmaini Sypse ugnt MAC; e

tions3 (i.kne %?tg'ﬁ of1 émbzgame tq?@frprb%% ofhgegtep of
p@écegﬁﬁﬁrthgg%éﬁgﬂﬂ raﬁﬁ?f@caldﬂaﬂe@é&vh% fangchedul i ng

infornation t nsmtted nonew transm ssi on
[0@421r s i ndt hi SThemmethod aslie am@néaoérmemt; Iy compirising the step

Pl e T RN
arwbbtihaveBible, tahadl if k6 deﬁeh&hﬁﬁ'g Sﬁie@hleli 1 sélhlilig greintiegists.

retransm ssi on a happy .bit is_s for th
Q%?Elsm ssPon .’J}lhq wretz,hovlﬂs ip gy KERO %reew?éfﬁémm@mg the step

%Uh%tﬁ%é ?&h&ﬂl @wéxf‘l@as%& 3R Gl R GmA N fovlet ﬁoteve%34)

- e ent waits for the next TTI (ste
0,(2424)] [ 0038] Erfﬁm:llmeiﬂupé oi{ @Dﬁ)@]ilmentA5neqonmi1$ng the step of

C ol | S$1.0NS. 0040] 2. The net hod

rS?g” E?ﬁ‘gcﬁr" ﬁ%‘ﬁfbalsed 05\‘}&9 nl%mflﬁé’o ep of receiving a

GM@dm i NP, gr dTtie mpKMls iB anykenbvainestsaf6,aohgiisithe step
the step of pr sing the_ schedulin

of .S%lﬁt:tn@gg 5?5 iﬂngﬁﬁaaréi &elseém%a%é?e@ APT UTABEEISION OveR @ngE DCH.
g?iég‘)d asgin aﬂY\/ﬁ}ﬁ@M‘ X8R LAy eiPodinteRE D Retdif tﬁé 1%@e1ved

eterm ni ng et her a H ARQ process fof schedul ed
sdhttthlladlgrmthe@mcedsadaataeaahef b@htraémapf 'S’EI% and if so

ket hot as s Ry s AL BES Sttt i et Hgadeeived

sshejquled gﬁelﬁilt(isl kelredith & gfaflﬂi&isﬂ iwmﬂnﬂhwm kmasdada onb@transmitted
maxi mum al | owe 0044] 6. The nethod of

igppbht aesAeiated tpoﬁ%srs@?%edo gendt ep of

[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
primary 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.
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restricting E-TFC based on the remai ni ng power. [0045]
7. The nethod as in any enbodi nents 1-6, conpri sing
woheo7atien7 of sel ecting an E- TFC and gener at i ngPaT/®BH06/028899
for transm ssion over an E-DCH. [0046] 8. The nethod
as in any enbodi nents 2-7, wherein the received
dul edygr a | I :
G0 R Rl Ay AR L il 2 Sored
schedwing giaats &t dhe gdaﬂchﬁd@eetﬁswdﬁi whense sesdng gell change
rant |ist when there is no data to be transmtted in
%°¥*f1 associated to the schedul ed grant. [0048] 10.
[dbs2)ret hot.of Exd@digds if anyeailwidimenntsy?-13evhasin illthere is
absolute grants_are stored in the grant liéé’lﬁfd t he
nossepying gganhthe B-ERO s ligited 9 pcmdnizp et ot THEs.
[@h58! ute g5 antp,e %Q%%]as%& any BAbBBIRGEs Al 1€ FeHE @Rl prising

, Wherein only the nost recent primary absol ute grant
thndtepuifsieteraniningivhethes agrEARQ predessifon gontrshpduled data and

d bsol ut 1 St ' . [
RSB TREE  SuT R B P B Bt
bcapitod kemsalcHl datéher chesoMvdinled deba Brhdtavaikbial dideif so,

rant, i s received preyviqus absol ute grant and rel ative
%ﬁ%@l%@’bﬁﬁhﬂf grngmychedaled grapterists absol ute grant

[8654)" €Movesl e 06 A EebbliShe BN AR tbmprising the step of
transm ssion requl ring a scheduling grant

ibecumsschedsie]l grant histsywroneddiag torstem pf enlivulditingra gemaining
9-12, m@irein al.| stored scheduling grants in the

QoA Paped o g maximum allgWeRORCY sorying cell change

[0055Ir s. [ 9D52] THemetHod aReh A0FlerdBodithenby 15 16dditientBnprising
7-13, wherein if there is no servin rant, the E—TEC

the stemefi ¥4t isfledermimethihnkeithegrthe HARG PE‘EYGB%ﬁ(OI“ pon-seheduled
B B bl e ARG B any
HoYRQ phnextes evkitkdtle and non- schedul ed data are both

il able,if it.isS deter.m ned th i ther the.H Al
BY8eae T3b o chsretiaRt PSRt 1T AR gt e step of,
iNfheraVoah abhi®abla BIARIQ Bfbcess, determining whether a triggering event

for reporting scheduling 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. 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 TTL



det erm ni ng whet her a non-schedul ed grant exists.

[ 0054] 16. The nethod of enbodi nent 15, further
woanproieiing t he step of if a non-schedul ed graRCT/US2006/028899

exi sts, proceeding to step of calculating a remaining

power based on a maxi num al | owed power. [0055] 17. The

IS0 0 R et S s

the stepws, if iths determideddhbbthetaisnonon-beheduledsgrhatidetgimining

of av det er ng whether there is
Wg‘ﬁ)t/ﬁ‘ﬁ ZHQE? ﬁrad’é’zgs‘egéﬁrf’%?ﬁf QVQ;P%H%B] 18. The net hod of
[GuEaedi ment3 17 THehdthed oféiﬂmfdlﬁbﬁﬂzz B@tﬁéxﬁj@nﬁfmsmé the step of,
there is an avail abl e H ARQ ocess m ni ng
itherris I, BB Qcerbl Gt aorE MG o AReHge event

f%%a%a?&féﬁﬁ#%ﬁ#ﬁ%@@%%sﬁ%ﬁ ng.the step of, if the

[0062)ger i n2y. ev &itte metthod of erglevtimant 23y fmtthmmm'gsmg the step of,

it g HEieeP G et SHeuBy oo e oA Ee CREGRGitar bitdhm
pr&Ledingdl stepE caRtIAGR gdSrehiAiminY pEWEOHsEe 0h S Iﬂ&clirﬂlm allowed

further conprising the step of |f the triggering event
pdwes. not occur, waiting for the next TTlI. [0059] 21.

[(}; "\ ”'Fl met h OQS as '1"}{13 Iﬁgt)ﬁog @%ﬁbﬁ%&%ﬁt él Feithet &%ﬁ ing the step of,

rising the step o I's determn at there
if ﬂumlmmngabémt dbeAROE pccmxrewam,tn@for ithgnext{Bpby bit for

sm ss t hi 006 1N
é‘ﬁ@ errbod ?%@E%P%Wé %%gg %’I%Rnsmg
thé stdp dFSFHSS @ét@i'rﬁﬁiédtthaﬁ tHeh@isthd fvafilabR-ARAQ PHlodess] setting a
grant, deternini ng whether there is any H ARQ process

hapay Ibitsfos trangoesgiorn s tisd Thet hod of enbodi ment 22,
ihogaher ¢ AF% PAC-Beert 119f13he' wiRer ?ox‘h%oﬁﬁ‘ollmg E-DCH

aval I abl e process, et erm ni ng wh
teansggiesiong ixvwewireless compouricaijors systehml inclpding er WitE$rand a

e RStk SR AF I FBU AR AIGvR 8P ey ARG Ik fgnsmission.

@U@é}t OCCPsS, TRNRIAL-LRGtiES b€ diibofBnéntf 7, Roidpeididy 4 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-



proceedi ng tostep of calculating a remaini ng power

based on a maxi nrum al | owed power. [0063] 25. The
waorbitadeiaf enbodi mnent 24, further conprising tRETAIISEW6/028899
of, if the triggering event does not occur, waiting

for the next TTI. [0064] 26. The nethod as in any

di nengs 2 D; rt BerinC len St di%¥m

[|8 I's determ ﬁlc‘e tNHg(? Egrne1 ?lgg)r%%aval lbgﬁbé ggﬁﬁ Xbertin the
sprdng gsantqn‘bd:essugg&nhapplgocbssles the receiang sthedutad grﬁnt afj each of
TTI El]él,127 A MAC-e entity in the WIRU for

LRHE? ’r|y| E-DCH transnissions in a wireless

[6@PITUNI ca83 0N TS VAT ek Udi agy enYiddilnentt 28/3ddevtbrein the
wherein the WIRUi s al l ocated wth an E-DCH for uplink
serving gratinsacespingEaitpstoratilie fpgeivedsshedyled grant in a grant list
@E@Pgﬂ&@ 16 o6 /4t Y BE 70 BcATRVA 19T HoR0iatRAAG RS 1slleduled
en con gure to recelve a sche Ing grant and
gmntess t he schedul i ng grant to calculate a serving

B0 rontd A MAG et Gl o3z i tbile srving erant

0édskingComfitydus&dotly €l Iast a exbRohReBiIrahRigirD the igrivats tgt to
on a maxi num al | omed power, restrict an E-TFC based on
cefrarlaterthe SERNHSWER, and sel ect an E- TFC. [0068] 30.

[68 MAC- eggnt iuye o1’y (ﬁnéinﬁ&ﬁiﬂl%h%%t %vh%]eﬁgbhe serving grant
CcoO y

r|S|ngarrut| exing and TSN setting entit
mrocdskigr entityo syeee roal)e the NAGterdeBlt pir3049] aBsolutkhgrant and

C tig

BB Rt s PR SR TE Lo FRFBA IR f he
AR PIOREGALR theketving gtsi on of a MAC-e PDU via
one of the H ARQ processes. éq)O?O] 32. The MAC-e as, in
[BAY4lembodPhent EheodlAg-e dimers 3§er‘"(heﬁ@l nferving grant

D i e T R

B CQast ascomdangnybmibtmdgnmtt ﬁomstliklgrantelmu whehe gevamglary

5315aﬁite elssn nﬁ, antlt Qr.es t.ne recei.ved sc ﬂ (gl,i ¢
greitve far@“gs‘?lgn ASTHEDS 335 pge gran

det@ismtted in a TTl associated to the schedul ed

[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.

[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 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-



grant. [0072] 34. The MAC-e of enbodi nent 33, wherein
the serving grant processing entity uses only the | ast
wol2edogaéure grants in the grant |ist to cal cul aCe/USk®6/028899
serving grant. [0073] 35. The MAC-e of enbodi nent 33,
wherein the serving grant processing entity stores :
t he st I é$5§$ﬁ5 : N
[gg@%equengﬁrefggﬁggkbgé%?gﬁﬁhc u |n5ﬁ?%§ Iéygg?ﬂntheE}TFC
selctino antityissobfigured tagulculatetthe remaiming poaytertfor transmission in

al cul g t.he seryvi rant..[0074], 36. e, MAC-e.
Bsonr o SRR BEar shnianed SFtboafyfble ana
1Rt dch¥dhRIRMES isRNIaBUS kD SIrd i€a Goathédided ghaaiti ve

rants except for_the |ast secondary absol ute grant

[_89'6% the $hantThe MAGpaninanysmbadingrip 2t MbeEeiy phE-TFC
B PRSP R o M TS i
theyertBBHwhentlsers 3 86avaitehleHPARQoreesy amdja triggering event for

Iprgﬁessicﬁg e@t‘i ty discards all stored scheduling

GPAHE sehedyiing fprmation O¢euIs 4 serving cel | change
00801 s. [ AKHehoB8he ThMRuMAGHR] Slenicht€ By tiePRGemERIvention are
29-37, wherein the E-TFC sel ection entity is

degeribesl indde paeferred embedimentsimgagianar coppipatigns, pach feature
8 ek P2 s Mo ot U, Bl ot BCh Bt
waferddombalimentnaiinivagopoeenbinhGe¥sAyitB or witheubtitberfeatures

in any e fments 28-38,. wherein the serving grant
%@8&’??%&3 PESPEPL SR ur ed to cal cul ate t he
serving grant when both an H: ARQ processt for schedul ed
data is avail able and schedul ed data is

avai | abl e.[0078] 40. The MAC-e as in any enbodi nents
29-39, wherein the E-TFC selection entity is
configured to cal culate the remaini ng power for

transm ssion in the next TTI when an H ARQ process for
non-schedul ed data is avail able and non-schedul ed data
is avail able and there is a non-schedul ed grant.
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[0079] 41. The MAC-e as in any enbodi nents 29-40,

wherein the E-TFC selection entity is configured to
woabwwheatie t he remai ni ng power for transm ssi ORCTASR96/028899
next TTI when there is an avail abl e H ARQ process and

a triggering event for reporting scheduling

i nformati on occurs. [008 LNMﬁough the features and
Wfl&?ﬁ@laﬁ qikhe present invention are described in the
pretferred enbodi nents in particular conbi nati ons, each
feat ire oA metmdnforcamntivdling edhahcdededitdtedt chamaeb{HdICH)

features a el ts of. the preferred enbodi nents or
festies and ol speate of 1hs
FARTHPTISHR "0 AT HaT FEHR h or without other features

and ed)aeediivimgdf sdhd@uRh@gdit; | nventi on. CLAIMS What is
clained is: 1. A nethod for controlling enhanced

dedi ERtrEgcespingtae seiedubmg graghtnsadeylatesa sevanggamby

co IySA 28, r j ' .
o oo 0ty feile \AEEh A Gurtd ML A PO, redlelt, (H-ARQ)
pyoaess ;foX sd¢hedelesh datai and whleddvded dateybré dottunwvamable, and if so

B b e B s b WPARET RS 0. and 11 S0

det e(dyi daldidatiiieh Reathifig peivedbaéedbn £xiSi%iund dllowed power;
cal culating a renai ni ng on a naxinum

power based_ on ;

al | ofaessisking E-PCH wapppart foxmat coxnbinationd BoF ¥ C based on the

onbi-nat j (E:qTFC) based on the remnai ni ng power; and
r%%zbglgg?g?{éﬁ’gﬁlgn E- TFC and generating a protocol data

uni t (f) BEldctihgrart EdAEGH sl generating can pEotDGi. dsta dikié (PDU) for
tmet hod .of cl ai nbég}gﬁ_ler ein the recei ved schedul ed grant
FANPPSTAL QLT 4 Medehof a plurality of transmi ssion

time intervals (TTlIs). 3. The nethod of claiml

wherein the received scheduled grant is_ stored.in a

gr an- | i sThomesthodef ¢laim Aovherein the peceivednadheduled grant is
fioldsBlip i SRhQ ol lFaL of Erlsmbidsldn BRSRELARRATIIS) e
schedul ed grant.

3. The method of claim 1 wherein the received scheduled g'ranf is
stored in a grant list when there is no data to be transmitted in a transmission

time interval (TTI) associated to the scheduled grant.

4. The method of claim 3 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 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 grant.
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4. The nmethod of claim3 wherein only the last N

absolute grants are stored in the grant list, and the
weenwringiigr ant i s cal cul ated based on the | ast P8I/US2006/028899

absolute grants. 5. The nmethod of claim3 wherein only

the nost recent primary absolute grant and subsequent

rel afi ve Ghameshadaficladinfywherein wmhen nextppemary absolute grant

.absol. or [ ng_.|

RRAE P96l BB Fodh Bod DAl oG fr e ot
sebwidairy abveluta gremt pirenasniowdals dtaih ethgr granti dist exleéns ed next
previ ous absol ute g&gat,and r%lative grants except for
taRsTRISS N JeEHREE S BiRE BrY AU e removed from the

grant list when a next transm ssion requiring a

schedul ing grant occurs. 7. The nmethod of claim3 .
wher @i n alhe steshediofsd sisel §wheyeigr alhstoredhsehedulipg grants ép the

are di.scar rVis I ccurs. 8.

e MRSy SRl P OELTON S, P
grant, the ETFCis limted to a m ninmum set of E-TFCs.

9. The nefhod laim 1 further, rising: .(q) if it

is déter n&ﬂ%ale%i?@%m@&)lw el there ip g S%m%%grént’ the E-
THO R mifed to 20ARAHEE sétpdrE-PFdshe schedul ed data is

not avail abl e, determ ning whet her an HARQ process for

non- schedul ed data and non-schedul ed data are both

avai lyabl e ' h 0] efher a
non-gchengggﬂg?é%§R%§ﬁ§?§?H%%%g¥ﬁ§ﬁ$§gﬁ non- schedul ed
gr ani(g)eifi itis, dgpennieedi atgstep &) ¢haf éjthed Ghe HheARRtprockss for

ST b LR e e Lo
ARQH&AY kG odicBeMiled AGLAN B6{18EHAIAILARILA alr§ b&DLavailable,

avai | abl e, determ ning whether there is any H ARQ
andoif se.glefemmnining whethier a gorr-srheduled sapntezipisapnd H ARQ

o i TR AR ke LB LORepaD! (o
triggering event occurs, generating scheduling
't or Rt e D dtRod of 1Bl SFE e codpint. (@) and

(i) if it is determined at step (g) that either the H-ARQ process for non-
scheduled data or the non-scheduled data is not available, determining whether
there is any H-ARQ process available;

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

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

(1) if the triggering event does not occur, waiting for the next t;'ansmission

time interval (T'TI).

11. The method of claim 10 further comprising:
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(1) if the triggering event does not occur, waiting

for the next transmssion tinme interval (TTl). 11. The
warbitadeiaf cl ai m 10 further conprising: (m if PCTiUS2006/028899

determined that there is no available H ARQ pr ocess

tt hi t t TTI
e AT f RO Tl o e
Ieebebit foe traalsntésten (hdhikMET. t here is no non-schedul ed

grant, determ ning whether there is any H ARQ process
available; (j) if there is an avail abl e H ARQ process,

det eton 0l g HOERBEEE dufhl HYGRLP yfiyARtg! O TEPOr 1N

schedul i ng i nformation occurs he triggering
eventi) atdus sletegyoriaedtat rgers (eihaltithgrd isf oy nehiscieduiléd grant,

d?r i ggé?rfgi‘gﬂé@gﬁ%h‘?%éggﬂ%ﬁ é@?ﬂprogce\%fl al%@lb eofr h? he next

tranghiissher id M@ anaRsbial H(AIFE proedss, dterBIMAg Whether a
cIa|m12further conp r|S|n%9 if it is determ ned
tHEeeRRp eIt ferkaportiag echedufipgd F'HD&BIOE OFEYARQ pr ocess,

sett U{)gf f’:}le@fg@én%evgﬂbr ocrc{lf)sj»1 gg%%%‘t ecgmr% 1Hclrma]t1on bits

In a wireless co nication’

anidriebesding tarstep (d)r @uki ve uni t (V\7I'RU) and a Node- B

vvher n t;h RU.s all ocated with an enhanc

dedi taélél gfhﬁr‘? g TiSgeEigay et dogs, |ni°ﬁk’°{~"i1%n‘§ %snﬁ £y, the, next
teaharssdon tipld keRU(TIMAccess control (MAC-e) entity

in the WIRUfor controlling E-DCH transm ssions, the

MAC-e conprising: a serving grant processi ng entity

conf iygur eﬁné&%ﬁ‘&ﬁi HRIAS éln& and process

the schedul 1 ng grant to calcu ate ser ing grant; an
DOt} if #ris fetermimedreitstemibilad theve i§ o dF)alde HeARQsrocess,

ntlt conf red to cal cul emai ni ng power based
setnl% %QP%&#E t&?&ﬁ%mbsé%m%&‘é%ﬁf'ct an E- TFC based on
t he renmi ni ng power, and select an E-TFC, a

mul ti pl exi ng and transm ssi on sequence nunber (TSN)
setti g dRit i yereless communication system including a ‘wireless

transmit/receive unit (WTRU) and a Node-B wherein the WTRU is allocated with
an enhanced dedicated channel (E-DCH) for uplink transmission, an enhanced
uplink medium access control (MAC-e) entity in the WTRU for controlling E-DCH
transmiséions, the MAC-e comprising:

a serving grant processing entity configured to receive a scheduling grant
and process the scheduling grant to calculate a serving grant;

an E-DCH transport format combination (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;

a multiplexing and transmission sequence number (TSN) setting entity

configured to generate a MAC-e protocol data unit (PDU); and
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configured to generate a MAC-e protocol data unit

(PDU); anda hybrid automatic repeat request (H AKQ
wenvintogelaonfi gured to control a plurality of HPEK®S2006/028899
processes for transm ssion of the MAC-e PDU via one of

the H ARQ .processes. 15. The -e of c¢laim14 wherein

t he gé}yggﬁgwgp ic geprat aeqaypst t%]%@) %ﬂtbfé’éegﬁgultqﬁléso control a
plerity SEHSARQAHLEL & R brfsniaGin 6f tie MAWELEPDIY vidfone of the
transmssion tine intervals (TTlIs). 16. The MAC-e 5}

RiAR Qpraresdesr ei n the serving grant processing entity
stores the received scheduled grant in a grant |ist

when there is no data to be transmitted in a

t randsi ssThaMACre of elairth\idlwHeldin) tha sepdh@gethtipRodelging entity
schedul ed grant. 17, The MAC.e qf clgim.16 erein fhe,
TSR D P Ve&.ss%%@glﬁtﬂ graghat @9&%@%@9&2&9@8@ time
iabksehldieTE)ants in the grant list to calculate the
serving grant. 18. The MAC-e of claim 16 wherein the
serving grant processing entity stores only the nost

recenk pra \hsolut e grant and subseguent relat.ive .
o ante: [ niEAGeRR et PR a3 RS Y eiSis Pt Butity

storek ltke geceiied| schédiiled grant it £ gtdie 152 whaigtl@rand no 89ta to be
The C-e of claim 18 wherein t rving grant
tﬁ?‘b%%h@%eﬁﬂﬁ % HaPeTpissioh tae mt%viag Z%fﬁﬁé?%ﬁf@d&&hF sghpfluled
drgh@tive grants except for the |ast secondary absolute
grant fromthe grant |ist when a new primary absol ute
grant is received and a next transm ssion requiring a

schedyl i . MAC-e of claiml16 .
et 91 1 RuPNEIeREEHES 16 hertift Mg bt Beapige entity
wbé oalyothedast NedbHolutg graaty & the ghaat distné chlcalatehee s@rving
serving cell change occurs.21. The MAC-e of claim 14
ShARtein the E-TFC selection entity is configured

tocheck the serving grant, whereby if there is

noserving grant, the ETFC selection entity limts the

E- TF@8t o ‘BhediiGraef dleimdf veherpioshp sboring grdnd piredessigg antity
sE&ggloﬂllf PhdP A&t vecent primary absolute grant and subsequent relative
grants including the latest secondary absolute grant in the grant list to calculate

the serving grant.

19. The MAC-e 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 MAC-e of claim 16 wherein the serving grant processing entity

discards all stored scheduling grants in the grant list when a serving cell change

occurs.
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22. The MAC-e of claim 14 wherein the serving grant
processing entity is configured to calculate the
weenwringiigr ant when both an H ARQ process for sciadaoed28899
data i s avail abl.e and schedul ed data is avail able. 23.

Th C— f claim l4 wherein the E TE ection L
enti & 1 sT85 nbﬁr\% ob G 3 ctherete he B-2H0 APlRgtigR watity is
cfoﬁﬁgﬁfe@rtﬁ oh&cki thB séﬁnﬁ@érarﬁ% )%h&reﬁf?‘ $thesd i8R & Bn %rémf: tge E-
interval (TTl) when an process for non- schedu

T pelestion aﬁqtﬁmlemstﬁcthﬁdﬁ T dol @ ouniawm $ef d\/EfTE‘(béf before
: edul ed grant. 24. The MAC-e o
AN e T

fhierern TFC sel ection entity is
configured to calculate the renaining power for

t next, transm Ssi on tlne i nterval
( = Jﬁ‘ﬁ? m -ejod clarm Jdyyhergindhe sprving grant progessing entity
i$ Ebﬂ@;,ﬁh‘eﬂ Go %‘éRﬁl‘lat@ Ghes3RANE g8 S &ABH Wok R Gn AL PREPSILEs for

OCCurs.
scheduled data is available and scheduled data i is available.

23. The MAC-e 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 an H-ARQ process for non-scheduled data
is available and non-scheduled data is available and there is a non-scheduled

grant.

24. The MAC-e 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.
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