100011TEC-AND E- TFC SELECTI ON FOR A USER EQUI PMENT [0002] FI ELD OF | NVENTI ON
100031The present invention is related to a wireless commnication system
More particularly, the present invention is related to transport format
combi nation (TFC.) selection in wireless transmt/receive units (WRUs).
10004] BACKGROUND f 0005] Under the current Third GEneratlgn Pa:ﬁgﬁ;ip;gion

' | - @0t e a
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ower for each TFC. In the case t SHEN
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eval uat es mhlch{%zal CS can be usggE Fﬁéﬁgﬁggé . The evaluation is
perk'. toed usil?f§3t he Bt mmsand WVERGb: mrézme‘ﬁ tpcn/\eﬁremfsb aongh¥ee:HEEC Wien any

¢ t he nedi um access
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trol h
?g?erolf appl|EﬁﬂF%amFdﬁggl%ﬁ%%@“@ﬁ%ﬁ%ﬁ$?ﬁﬁmﬂRBGPﬁvsww#dﬁﬂaﬁm)a WIRU has

only one coded
{0004} BACKGROUND

{0005; Under the current Third Generation Partnership Praject (3GPP)

standards, a WIRU is required to estimate a transmission power for each TFC.
In the case that a certain TRC would require more transmission power than the
maximum allowed WTRU transmission power, the WTRL showuld Limit the usages
of that TFC.

[0006] The WIRU continuously evalnates which TFCs can be used for
transmission. The evaluation is performed using the estimated WTRU transmit
power of a given TFC. When any TFC is restricted for exceeding a transmit
power [imit, the medinm access contral (MAQ) entity in the WITRU notifies an
upper layer to reduce the data rate, if applicable.

{0007} Under the current 3GPP standards, a WTRU has only one coded
composite transport channel (CCTrCH) in uplink transmission. Therefore, the
WTRU transmit power is the transmit power of the CUTrCH, which is
determined by the TFC used for the COTrCH.

[0008} In order to impruve uplink coverage, throughput and transmission
latency for uplink transmissions, enhanced uplink (EU) is currently being
investigated in 3GPP. With EU implementation, s WTRU may have more than
one CCTrCH in uplink transmissions; one for the regular dedicated channel
(DCH?) and the other for EU enbanced dedicated channel (B-DCH). In this case,
the WIRU transmit power will be the sum of the transmit power of two
CCTrCHs.

[6oog The WTRU transmit power is determined jointly by the TFCs of the
two CCTrCHs. The combination of the TFC used by the dedicated COTrCH and
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conposite transport channel. (CCTICH) in uplink transm ssion. Therefore,
the WIRU transmt power is the transmt power of the CCTrCE., which is
determ ned by the TFC used for the CCIrCl-1. 1:00081In order to inpro re
uplink coverage, throughput and transm ssion |atency for uplink- _
transm ssi ons, enhanced uplink (EU) is currently being investigated in
3GPP. Wth EU inplenentation, a-WIRU may have nore than one CCTrCH in

uplink transmssions. one for the reqular dedicate VWOW and t he
ot her for- EUm'é%ehgnEc‘ésﬁd g%gi&g& ‘eéagzr%’ﬁﬁe’lfim(‘@ %‘G‘f‘% AR 0%&\ rsw%%%éﬁ bofhe WIRU
transmt powetansinlilpoter ismete&hkﬁb@fozzklh%yt&xamﬁﬂb bf pewes COfTrtMe Etral s. 10009;

The WIRU transmt power is termned jointly by the TECs of the two
CCTr CHs. The %%ﬁ%ﬂ%ﬁ??Bﬁﬁﬁﬁ Fﬁﬁﬁ?ﬁékﬁg%apgﬁxFH@“H%ﬁ?ﬁéﬁé&k@tTrCH and The

TEC used by tjelBU CClhaie ii & nef ﬂofl@fﬂeﬁ%lmhhﬁeﬁ&gd?@ékéctﬁﬁ ot depWERM, Whose
transmt power..is determned joint]y the TFCs of the two CCIrCHs. This
is not an opt?ﬁ%?ﬁﬁﬁfﬁﬁﬂuﬁ?Oﬂ%@%$%¥ﬁﬁ%ﬁwﬁﬁém#$@§“$br nmore than one COWM

[ 0010] There is a need for an efficient method for selecting a conbination
of TFCs for nore than one CClrCHs in uplink transm ssion. [0011] SUMVARY

[0012] I n accquelamce with an aspentvefakie present invention, there is

[0012] In accordance with an aspect of the present mvention, there is
provided a method for use by a user equipment, the method comprising:
etermining transport format combinations (TFCs) that are available for at a
dedicated channel (DCH) based on at least a maximum transmit power for the user
equipment; selecting a TFC from the available TFCs for the DCH:; based on @
remaining power after the TFC selecting, determining enhanced uplink TFCs (E-
TFCs} that are available for an enhanced dedicated channel (E-DCH]}; selecting an
E-TFC for the E-DCH from the available E-TFCs; and transmitting the DCH as
formatted per the selected TFC and the B-DCH as formatted per the selected E-
TFC.
[0013] In accordance with another aspect of the present invention, there is
provided a user equipment comprising: a transport format combination (TFC)
selection unit determines transport format combinations (TFCs) that are available
for at a dedicated channel (DCH) based on at least 2 maxtmum transmit power for
the user equipment, the TFC selection unit selects a TFC from the availabe TFCs
for transmission of the DCH, the TFC selection unit based on a remaining power
after the TFC selecting, determines enhanced uplink TFCs (E-TFCs) that are
available for an enbanced dedicared channel (BE-DCH), selects an E-TFC for

ransmission of the E-DCH from the available BE-TEC s,
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provi ded a nmethod for use by a user equipnent, the nethod conprising:
determ ning transport format conbinations (TFCs) that are avail able for at
a dedi cated channel (DCIT,i based on at |east a maxi numtransmt power for
t he user equipnent, selecting a TFC fromthe available TFCs for the DOH,
based on a remai ning power after the TEC sel ecting, determ ning enhanced
uplink TFCs TECO that are avail able for an enhanced dedi cated channel
(E-DCH); selecting an E-TFC for. the E-DCH, fromthe avail able E-TFCs; and
transmtting the DCH as formatted per the selected TFC and the E-DCH as
formatted perggile sel ected BTFC, [0013]in accordance with another aspect of
the present invention, there is provided a user equi pnment conprising: a
transport format conbi nati on (TFC) selection unit determ nes transport

f or mat conblqggg?ns (TRCs) that are available for at a dedi cated channel
(DOH) based on at |least a maximumtransmt power for the user equipnent,
the TFC selection unit selects a TEC fromthe avaiiatie, TFes for

transm ssion of the DOE, the "I FC selection unit based on a remai ni ng power
alter the TFA%El ecting, BBIRY RERCSRIPGHANAEETEHESRAKINGCs (E-TFCs) that are

avai | abl e forpgy enhapged ﬁ@gﬁ&a&ﬁ&aﬁmge@mﬁg Qgé)f@rséz@ et@cap, B TFC for
transm ssion of the E- DOE from the avail abl'e [00T4] [ 0015]

100161BRI EF ﬁEﬁ@ﬁPﬁTVﬁNaé?ﬂﬁﬁﬁmﬁﬂﬁﬁﬂﬁﬁmﬁge?ﬁef#TF$@bre 1is a flow diagram

of a general [pE@tess mgﬁraselwatﬂoagdxl{m ba %@&@ésdﬁﬂ@aeéﬂdgh“m}sf inf St

enbodi nent of %@£¥£ Q%ﬁ 1.0n. LP&}%& gure 2 1s aflow _diagramof a
ﬁ(sfécon em dimeént mveruon '

process for g6
[0619] Flgm'o 3 is a flow diagram of a process for selecting TFCs in

accordance with a third embodiment of the present invention.

[0020] Figure 4 is a flow diagram of a process for selecting TFCs in
accordance with a fourth embodiment of the present invention.

[0021] Figure 5 is a block diagram of an apparatus for selecting TFCs in

accordance with the present invention.

(0022] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] Hereafter, the terminology "WTRU" includes but is not limited to e
user equipment, & mobile station, a fized or mobile subscriber unit, a pager, or
any other type of device capable of operating in a wireless environment.

[0G24] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a cirenit comprising a mulfitude of
interconnecting components.

{06285] Hereinafter, the present invention will be described with reference
to a system supporting two CCTrCHs, (i.e., a dedicated CCTrCH and an BU
CCTrCH). However, it should be noted that the present invention is applicable to
a system supporting more than twe CCTrCHs.

{6028] Figure 1 is a flow diagram of a process 100 for selecting TFCs in



accordance with-a second embodi ment of the present invention. [0019]Figure
3is a flow diagram of a process for selecting TFCs in accordance with a

third enbodi rent of the present invention. [0020] Figure 4 is a. flow

di agram of a process for selecting TFCs in accordance with a fourth
enbodi ment of the present invention. [0021]Figure 5 is a block diagram of
an appar at us f okcesthRGtwifl0x ﬁ%ﬁbﬁﬁﬁﬁ@éi@ﬁ@%&se\!ﬁttﬁv&a@n.n'T§§Wlﬁﬂ)’ fvention.

Hereafter,
et or m ol ogy “AFHEH & P ARe bt LET o <ht 1 EUGCIo0d “ERasampront - &
nobi | e stati on, irquplfnikxiechsoissivobi Tie subsdr bbe@errl dﬂ‘;th& ?ﬁ?ﬁﬁhﬁe@ lto @8%225 _fll_ﬁre
1E gg? u(r)fes dg:‘“ 'f ﬁe&%%g%lgﬁta B‘lg“ﬁe\% gﬁflﬁ)dn @%ﬁ%/ .tgpayv\éﬁ%fgyp(%? at " Tt eaﬁirialﬁ%segr at ed
circuit (10 orcoBEEddipyEreeii Nnaesck roarskitcomp ivgimg (BThuikei WTEE of
i nt er connect i NQesGHARQABRNY Shamit power for each of a plurality of available TFCs (step 102)

for each CCTrCH. The WTRU estimates the transmit power of each TFC over a
predetermined period taking into account the gain factor of each corresponding
TFC. The WTRU then selects TRCs for transmission on each COTrCH among a
plurality of available TFCs, such that.the sum of the estimated transmit power 6f

‘the selected TFCs for the dedicated CCTrCH and the BU COTrlH daes not

exceed the maximum allowed WIRU transmit power (step 104).

[0027! Additionally, the dedicated COTrCH, the EU CCTxCH, or both may

be provided with a capability of transmitting a reserved minimum set of TFCs
-even when the power reguired for transmission of these TFCs exceeds the
maximum allowed WITRU transmit power. TFCs that require power greater then

the maximum allowed transmit power are defined to be in an excess power state.
The minimum set is for reserving a lowest rate in & COTrCH, thersby
maintaining the basic services for the channel. Sinee in the EU CCTrCH thereis
only one TrCEH, the neinimum set corresponds to 2 lowest rate per logical channel
or MAC-d flow mapped to the EU TrCH. The mininmum set of TFCs may be one
transport block per TTI for each channel mapped to the COTrCH or a number of
transpert blocks per TTT corresponding to a graranteed bit rate (GBR).

[0028] The reserved minimum set of TFCs may be fransmitted in an excess
power state. In order to maintain the {ransmit power within the allowed
maximum level, 8 WIRT scalesdown power on physical channels mapped to the
dedicated CCTrCH, the EU CCTrCH, or all physical channels present.

[0028] Regardless of the TFC selection, the EU CCTrCH may be provided
with a minimum reserved set of TFCs that is one or more transport blocks per
logical channel or MAC-d flow mapped to the EU CCTrCH. A transport bloeck is
one or more radio link centrol (RLC) protocol data units (PDUs). One or more
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[ 00251Herei nafter, the present invention will be described with reference
to a system supporting two CClrals, (ie., a dedicated CCTrCH and an EU
CCTrCH). However, it should be noted the the present invention is
applicable to a system supporting nore than two CClrelis. [0026] Figure 1 is
a flow diagram of a process 100 for selecting TF Cs in accordance with a
first enbodi ment of the present invention. The WIRU is configured to
process a dedi CHPEITICIPKTH cawdalant P GETFAOH Sharatarendeots SFdsnaupt i nk

transni ssi on. H‘éﬁsﬁz&@ﬁlsﬁnah ROWE LR Lhe W B&:&h aé,vh{'b&@éi drOeifh B TUM

al | oned WIRU trﬁ ower, which is_s wi rel ess comruni cation
system In each F?”é els FiRRPednie dRg iU ?éﬁ‘lc)& t%éecwmé esTiHaeneal t he
transmt power pfesent@Hchagdel:a plurality of avail able TFCE (step 102) for

each CCTrCH. T RU tes.the.transmt C.over a
pr edet er m ned E@r éﬂcl)-d tg%uﬁg? it %mgtgf:agﬂaﬁ? OT%%mgeé%‘Aﬁéofrﬁtf%?‘:%BF%EQ
corr espondi ng FEGdafeViRRgetwcheéembalimetts! ThE gmséd invenidors r'ﬁﬁ‘él?pemmdnmf each

CCTr CH among_ 2l tsiddd YRl abahle JECno Suellod ahe kheayryof, Lhe

estimated transmt Eower of sel ect for the cat ed nCCTrCH and

the EU CCTrCH 58T B%théﬁé@@’deq QQW’IWWW eERrteATIRE tianamE Hewepower (st ep
104) . 100271Adﬁqﬁir@ﬁh’tkfoyaachb&pldﬁdﬂtﬁ&heﬂmmﬁﬁ d fkke@ddibdeld , or both

may be prOV| yabi d .m ni mum set
of TFCs even “én%%epg%%% e%fg Pt %’s%ﬂ é“gihfﬂ %%85‘ &PECs exceeds
t he maxi mum al Visheage lémgtthmtem@emﬂﬁﬁﬁummﬁqupae@paﬁ&r gr eat er
then the ma. Cadﬂb REETordhd &Bﬁ?cgteﬁrmb RaVEL, ere%c}?eﬂ aafe %}%’k@{‘rb% an_€xcess

power state. The _pininmumset 1S reservin rate CCTr CH,

t her eby nai nt aﬁhﬁ.’%{% Fdetbag |T§CSJ‘@¥ \ﬂ%é? @%"‘fc’?héfltémﬁhﬁé'ﬁm&%‘é"fﬁﬁ the EU

CClr ICH the:r e itsar@iktypoRaeiribr Gl a%@ré&xﬂhmm&%le&@cﬁ TESRANES ddReafed OWESt rate
per |ogical chapn

MAC: d f w_Ima ped J TrOH, The m ni mum set of
T.FCs nmay be oné f#‘éﬁﬁ%‘”‘?{g‘gﬁ B@rxgﬁ“ﬂlah dgkggﬁ C TS PEPE® to the
COTI CH or a n#BeThsdiFd selrisqpoif thehlediokind ﬁeﬁ,‘m 1s noiifeesBEhe BEprkona

guar ant eed bi t, ok L The; reser Al set .of TFCs may be
transmitted in EI n exrce‘é)swm QQ é% lecg?n oirt‘?lcelglrﬂ f’o%n‘f iR ey cd‘Sransmt
power W thin thﬁéteélﬁ?mem%ﬁﬁhﬂde@eﬁed@v@m scal es down povver on

physi cal channgiss) mepped s&:0.ihi g%@ﬁ%@@@%ﬁg %Q; ¢ or all
physi cal chann%{;%%) § sent . . 100 llife}%ardl ess of the T tlon t he EU
CCTr CH may be® SR N A TR ohicAT e FESERY ddlsét %Fﬂﬂﬁaét%%ﬁp is one or
mor e transpor COlHEre kbe z}éﬁﬂ’azﬂ%o&%l"a@lﬁﬁﬂ@&rt@éﬁ%@‘l‘%ﬂ’h@%l%ﬁh@%tﬁeo the EU
CCTrCH A transgort l%hock Té;ne or npre radi.o Iink control ngIBCV:) pr ot ocol

tr 4 i
ata units ( U transmit power minus the power requir

transrmssmn of the selected dedicated CCTrCH TFC. Alternatively, at each TTY
of the dedicated CCTrCH, the remaining power available for the BU COTrCH is
estimated as the maximum allowed WTRU transmit power minus the power
required to support transmission of the selected dedicated CCTrCH TFC.

[0632] In process 200, -the BU CCTrCH may allow transmission of a
minimum set of TFCs even when these TFCs are in excess power state. An EU
TFC is in excess power state when the estimated remaining power is less then
the calculated transmission power reguirement for the EUY CCTrCH TFC. The
EU minimum set reserves a lowest or guaranteed rate on channels mapped to the

-
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-4- transport blocks is equivalent to a data rate. The reserved set of
TFCs can be transmtted in an excess power state by scaling down power on
ei ther the physical. channels mapped to the EU CCTTCH, the dedi cated CCTrCH
or all present UL channels. (0030i'Figure -2, is allow -diagramof a
process 200 for selecting TFCs in ' accordanciewith a second enbodi nent of
the present invention. TFC selection of the dedicated CCTrdi is
prioritized over TE f the EU CCTrCH. In_each TTl -of the

- dedi cat ed- CCTr CH, %h%ngglfefeﬁﬁ?&m‘?ﬁg PWF?W‘“’M?“F Fi%s®nment for
each of a plurali t;ﬁlecﬁU AP H Siskecls PRCsneCREI iumbdadnoset thiesdelitcat ed

CCTr CERst ep 202) : 'ichae i) idgiedl @BdnSiel ar TEC afoow xﬂab&d@ce&ua@ati@@ﬁ@@_ro" first,

wi t hout consider | qQg.the:p o LENBOL Qi CLICH gﬁtep 204) .
T %Qﬁe ol e af each of the EU

After the TFC for the % g%%% IS selg%&%qq‘

CCTt CH t he WIRU se[8BFSH°T 8Fa?"r?§”~’f|§'&“ﬁ@r’ ATTeTHe {85 #i ni ng WIRU
transnit power aft esusrdsteeqiiineie (GEEY When trafsopttinshd S & ectadwda@efior t he

dedi cat ed OCTr CH i sriglestighec ﬁam&h@oﬁ&mmmeahdw@m&dmmml@l kE&ansmt power

(step 206). The TF o - T af fected by
t he operation of E%&&gd% & an’ﬁe TFC s ?@m&lg?b'cﬁr&% CCTrCH IS

affected and |i ni tgﬁ‘cﬁff;%‘?é‘s}d ‘é?‘}aﬁht"%‘i"i‘“iﬁfmf”lﬁ%‘feﬁétdl cated CCTrCH. [0031! The
remai ni ng power fol%3he EFfe@EBTCHIdiestl fatredesedteselegehTFMédi cat ed
CC, TrCH TTl or eachcdnldndeEn Clurlembbdimét oBRGResshl Inva@kiod. TRe Wbkt GENI CH, t he

remmi ni ng_power av%a@nama@m@mﬁ%@%mmwgmm Spihie maxi mum

al l oned WIRU transm %Fﬁg,nzu&g Lg”?ﬁﬂ %)ower equi red transm ssion of the
sel ect ed dedi cat edm’élmf‘%é% Y &r i rﬂﬁg?y& “é‘éséﬁ} vséff“t% dedi cat ed
CCTr011, the remai AfTigf Héherd taveirteativestomapited PG CCRPEHPaprdst | mat ed as
the =Trinurti all oiwedUVICIEGH.t SRASH fhe POWSTCT-OM NWSe shalypowarcHE agui red to

support transni ssi @b the-sehectedoedi.cat el &Q&%Mn&%ﬂll n process
200, the EU CCI) Tr C"Iped% ransm ssi o ni mum sg}li TFCs

even: when these Tees are |€1{}L‘é‘%(ger?§ Bower &y Smﬁmbeﬁf?tﬁ—‘ﬁp excess
power state when tﬁe@?ﬁ%ﬁ%’@&eﬁ@@ﬁmdﬁ‘itﬁg“ﬁé%&ﬂrﬁ@m%ﬁ?aﬁmbiw% cal cul at ed,
transm ssi on powerper B einegngits th 9G8Rhe EU CCTrCH TEC. The EU nt ni nui n set
reserves a | owest {@dszsguar@lafmﬁ%ﬂtﬁ%xﬁa%m@%% ABRREELLQ Ake, EU CCTECH,
end t hereby maint alvnswhgnhtg leo C services f gn%gaf%g S. Since in the EU
CCTrCH there is only one aﬁ”ewxr%esﬁfmwer 33 FPBREE 9™ | owest rate
per |ogical channéf® E‘oi"hm%eo‘*s?‘flﬁw AEPHEeE POTer H%E%ﬁheprfé? calpgedyi ni num &A of
TFCs nmay be one t ranspsivt pddeoeuipaen: Tor Gle FUOIFCe Wo b iehannedy amapped to t he
CCTrd i ova nunbereeds psvrnﬁanépmm@tpﬁmeeﬂe zﬂéﬂml%tﬁ%m{l&ll- APwlo a
guar ant eed bit ratﬁgmgnGEle w ‘?SC Séﬂttl n a FC in e cess ower state,
in order to maintarn the Transm T “BOWer The Cahf”im{” aum | evel ,
the WIRU scal es déw%?%%eq? é#?%ﬁgﬁéﬁd&&ﬂ*%arrﬁ%%mﬁiﬁﬁﬁ@éw@mme EU CCl r CH,

t he dedi cat ed CCl @@Bdl, orwighk TPhsi sadrcehaniretss: (pite Seadkd powar), the

guality sf the bransmission is reduced, (i.e., lower SIE, higher BLER, etc). This

Inay defeat the purpose of meinfaining the minbmum set. Therefore, in order &0

minimize the possibiiity that the BU CCTeCH TFC has to be transmitied in an
excess power state, and to further insure the mindmum set is really s:uppcrted, in

&



[0(1331Figure 3 is a flow diagramof a process 300 for selecting TFCs in
accordance with a fourth enbodi nent of the present invention. The WIRI)
gives Priority to dedicated CCTrCH TEC, selection while reserving transmt
power for a mninumset of EU CCTrG | TFes (step 3021. A mdni nmm set of
TFCs for an Eli CCIrCFl is defined to reserve a | owest or guaranteed rate
for channels mapped to the EU CCTrCti. Since in the EU CCTrCH there is only
one TrCH, the m nicran 38 trapois @ypondsertd fa tholle stinimah estpéen fBYi cal channel
or MAC-d flow mp@é@h&anﬁeﬁ@mﬁum-Eﬁgﬁom@é@déﬁm&t of TFCs may be one

transport block p 1 r %a&pggH 1he or a nom
ber of transport g(f %k Jﬁ% corres on In totiSp %HiTh El f

CCTr CH may al | ow tspeeH®: %FBF?C'BHC hﬁfcﬁl %ﬁed?‘lf%gﬂets‘%Wen t hese TFCs
are in excess powestingteatseirasipithtyetineeathsi Mureile SemilpsViics shated when t he
estimated renai Ni RYROMRLH SCTHES SndREIhsbdiBieERKOHL B O Trchi-aRamh SSi on power

requi renent for thg&‘EtIOéTF& @%ﬁpselumaanﬁgétthn %&F&Fé}{g}x&ass power state,
In

in order to nmintai ntetphe transmt power nmaxi num | evel ,
the WIRU scal es d@®f FoReretsibahilpstoc af<t s MTere=AEPe H=asB-PpeE: EU Caf r CH,

t he dedi cat ed CCTm@h; tierpoatrl repiryd tocabprogHannelsmmp s SETHGs ohGR3BY When a TEC i s
in an excess powercc@xtogmep(sw 1 Anet @EUREE- tROMBEYed colEE iEiRbEL M f, T he

Lransni ssi on 1S 1 GgeRdplorn ol MR SR b0BEtro SRV ofLel . THI S aY

defeat the purpose of nalntalning e, in order to
nini ni ze the passF‘BT%WWWWYﬁé&%WWWﬁ‘@”ﬁ%WEPQH@CE @fhsnitted in an
excess power st at dedicgrtiCICH igdtdueed fropSiug reaxinhwer afipwrd ramstepwer Step eal |y
supported, in uresess 300 transmt power is reserved for the EU m ni num

set when TFC sel eghipn i g%g%‘%ggtgm%%ruﬁ,%ggg&ma ggérga% ed CCTr CH.

W38) TEC sel ection of th rioritized over TFC,

sel ection of the EXFEerrel~H T ¢asss® FE) COFH e deurEar e esf'eH, the WIRU
esti mat es the trafRShiH thowarinfproveaehilabf fopthpEy E8T{CHs ssfimadas thabl e TFCs
configured for the:deehcated T Gdnat pdCmilsSos | Bhe Oreidild vt he EU

OOT: CHm ni mum set QQ%&%BM‘P&MIJ@@MX}I%‘# c%%k&?fﬁc %&E&é&?r@éaﬁ@rﬁem cat ed

CCTrCH that has a power requlrenent does Nnot _exc he_ maxi mum

al lowed transmt f)fp’?ﬁéi? ‘ﬁfgﬁHWﬁ “f)f?%élf‘mr”@ﬁ'uﬁ”éléa i?é"r g}gj “H& ni ni num set
of TFCs on the EU=GETrH s mepnmp elove\HIEE tapeniT R@ef givut He rateedi cat ed CCTr CH
i s selected, at ea&huired ¥dugthrt tdaadtsion £ LiktidilBedicatsh TERCHATL. sel ects a TFC

for the EU OCTI Ohgthef h ! Bl GIRLRLAG: wmwgeza@@ome@;r&c@&m&%w required
for the sel ected thﬁ }r_:n he dedi cat ed ucted fromthe

maxi mum al | oned t FSAY Y BT E g™ "m’f@‘ﬁ??“f‘f @“ﬁgg}ﬁﬁf‘ﬁ?“% power for
the EU CCTrCH i s €BttreiragrepioiEfCseldbdiSU CCTrCH may still be transmitted inan

excess power state sven though power was reserved when the dedicated TFC was

selected. In this sitnation, In order to maintain the transmit power within the
allowsd maximum level, the WTRU scales down all physical channels mapped to
the BU CCTxCH, the dedicated CCTrCHE, or all physical channels present.

f0039] Figure 4 is a flow diagram of a process 400 for selecting TFCs in
accordance with a third embodiment of the present invention. The WTRU sets

~
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dedi cated CCTrCH TTl or each EU CCTTCH fIL At each "I"Il of the EU COrral
the remai ni ng power available for the EU CCTrCH is estimated as the nmaxi mnum
all oned WIRU transmt power mnus the power required by transm ssion of the
sel ected dedicated CC TrCH TFC. Alternatively. at each TT% of the dedi cated
CCTrCFi, the remai ning power available for the EU CCTrCF_ is estimted as
the maxi mum al |l oned WIRU transmit power minus the power required to support
transni ssi on of™ {UHEVERH SRPTHY STACEH SATECTF &) il piative (o (B3 33k REn t he

dedi cat ed CCTr %wmm:emeansﬁn foalse for @kﬁﬁﬁﬁﬁﬂ@@‘l‘@ﬂ&n& e sfef CoGetm CH, and

t he power requ

n change d i cat t he
m ni mur aset of sﬁfczg&gf Pﬁe i=vh OT"%EI r?g%ryt St ﬁf’ ‘Bléef‘ﬁ% %&#ﬁq}t &d*in an
excess power st@ﬁgur@bematdm@aﬁg &n@@mrS-rmtmamyé@mmmlpeweie&e&at ed nics

was sel ect ed. Q@ﬂ%ﬁﬁoﬁbée‘é@ﬁ Fﬂzﬂay%ﬁﬁé bR &@a&dwg a}a&r}ﬁ'?e%t power

wi thin the all owe. dnaxi naum eve sca ysi cal
ci anmel s aaappe#h{STrRE. miGerseEce (quﬁéﬂﬁ@dﬁl%'fé@{@@fﬁ@iﬁmﬁﬁn%t} physi cal
channel s presepliwedOR32tHrguse 4 is a flow di agram of a process 400 for

?ﬁ:viﬁt: on. T#ﬁ;@cmacgzﬁgégﬁ%&@%a% R ST Aot S ga%?‘fﬁaagfﬁr a ratio
relative to t AU, rthan 10 egthaddBib ttaramsnpdwep Gwestach bida phr. ls€at e
CCTrCH and an ELLGGT &@Hs@a&@ogo%ﬁa WGy E-%&i E&%E@g ROMEL foL%¥<§J 04%22 he ratio)

for each OCTrCH I s confidurabl e paranete ctors er m ni ng
t he maxi mum po%@nl“}éﬁﬁéﬁw{d@ﬁiW%ﬁaéﬁ)mﬁmw@a’éwcﬁﬁ??@ﬁiﬁ’ﬁ%ﬁ‘ipﬁell‘h@le but are

not linited torr@sdlation padessQhr e%aphc@@zti lofdtated YHebintefiy. SERYTBE of QOS) of

each CCTTCH and 25 elative priorit tween the CCT CHs 0]l n each TTI
of the .dedi cat&® I‘T'S%‘%EF |FPH‘E§B?IQBF’??%% s e R | E’,‘ﬁg % WIRU

esti mat es t he-individnsimizipowsiowkokve dsthrfiihedfop b paticklay &D}E‘rm—zal | abl e 11- PCs

(step 404). Thg, MIRU t sel o | f r CEl vmthlnthe

i ndi vi dual magl nu\i\?rlr-1 t raﬁ%ésﬁi & %\%\BIC?:T 1Jeac?}%" Wﬁ%&mﬁﬁﬁpm%e TEC

sel ecti on procdgsa ¢5@ah@§cﬂﬁe@@iﬁ@kgamm@sﬁf%&mdmnymﬁtes TEC of
each CCTr CH i 3p,5@k&6hed Me%&m;& éals}p&gnzﬁ%agﬁatm ‘E@e%%f%‘%%&r}&%id by the

i ndi vi dual maxi num power | evel determ ned f parti_cul ar

(00411The dedln@é’l“éﬁu’EﬁF‘FéFﬁmsef"ﬁ‘@S@U“%éW@q& %?CGB%f%E%?W%% ded with
a capabil i tyI &f ordiy ans erﬁu i} @nﬁixh x&iﬁ RbNBosREpdls gd:gli@w&hea@p@’r mgmaﬁet Ib s for
reserving a | owest , r each ¢ t.o. th t her eby

mRi nt ai ni ng t A& ngagqré\&g%-ggﬁegggapyﬁwgﬁﬁi‘%% %&%%ﬁ CCTr CH
there is onlybone: Fredgpot bxtda@eﬂfﬁifmum&eiaaem‘mem&sthbwwbmsd rate per

| ogi cal chann nggr%g e Wc&z@o#hﬁqz@t &k The MITiTtlylTri set
oc

of Tilts may e one transport each "' Hornel napped to
the CCTTCH or %42iunber’i‘l@fmmmnsp@mf%mﬁs%%%m%wm@mr to a GBR

state. In this sitcation, in order to maintain the transmit power within the

allowed maximum level, the WTRU scales down all physical channels mapped to
the EU CCTrCH, the dedicated CCTrCH, or all physical channels present.

{0043} Figure 5 is a block diagram of an apparatus 500 for selecting TFCs
in accordance with the presentinvention. The apparatus comprises & fransmit
power estimation unit 502, a TFC selection unit 504, and a measurement unit
506. The transmit power estimation unit 502 calculates an estimate of &

transmit power for each of a plurality of available TFCs. The TFC selection unit

-B-



(00421The mniinimM set of Tics may be,- transmtted in an excess power
state. In this siication, in order to -maintain the transmt power wthin
the all owed maxi mum | evel ,-the WIRU scal es down all physical channei smapped
to the EU CCTrCH, the dedicated CCTrCH, or all physical channels present.
[0043]Figure 5 is a block diagramof an apparatus 500 for selecting TECe in
accordance wi t h 50heelgeesENE fir BAAMNITTROH stREtAp R -abus HRARRLESE Sy ARl ansni t

power estimati orgmg%& Q,gz, for Bne Epcte?I,rg ti, on un t 504 a a_ measur ement

unit 506. The transmt. power st ‘i mat e of

a transnit powero¥er Buchesfuranept umaISrﬁﬁwedbrms/ahyisaﬁlmeéEEﬁs;zen%h@ thEC

sel ection unit vwldregheck @eTJf&i fg hthat the sumof the
Joer r t e se ecgg%l%icg&? Wi thrR 2°FRaxi mum

estimated WIRU transmt power fo
WIRU transmit p&teratiormi\iiicalcalnin the effirpats 962 eoptmit r?BWWssada’E‘F’“

measur pment s of ukxh@td%&dsﬁfe&@ﬁﬂe&ul@@ﬂ@& Uk o Redehethagd eeri od, and
the transmt po estlg%hgg1 n|t 502 cal cul ates the estimate of a

transmt power éach § P HBaS GEBTENC FIeJurest eptiengikn f act or
of the correspon@m!gaai‘xF&enr@f&MéMbW@hnpmﬁMouﬁEﬁnaMe@hwts of the
present inventi [ preferred embodi.ments in particul ar
conbi nati ons, eg[geﬁ%%étq%ggg?&gi%&ﬁe%\& can b‘gt&lﬁ“szée Rt one nﬁ%ﬁ? he ot her
features and el BRERES egpodiments prif spttongl capitinatiore wits oovithiont atherfetisres

conbi nati ons Wi idd edmapisd 1A p@tdhehviaatures and el enents of the present
invention. dains: 1. A nethod, inplenented by a wireless transmt/receive
unit (WIRU), for selecting a transport format conbination (TFC), the WIRU
bei ng configured to process nore than one channel for uplink transm ssion,
the nethod conprising: estimating a transmt power for each of a plurality
of avail able TFCs; and



selecting a TFC for an uplink dedi cated channel (DCl-1) and a TFC for an
enhanced uplink (EU) channel, wherein the TFC for the DCH is
selected first, wherein the TFC for the DCH is sel ected based on a nmaxi num
al l oned WIRU transmt power, and wherein the TFC for the EU channel is

sel ected based on a WIRU transmt power renaining after the TFC sel ection
for the DCH. 2. The nethod of claim| wherein one TFC is selected for each
transmt €lms: interval (TTlI) of the DCH and one TFC is sel ected for each
TTI of the EU channel. 3. The nethod of claim 1 wherein the renai ni ng WIRU

transmt powerAa in@tiRalinfRiReed By a GHEIEY thhhsMIGBbdivetun FEWITRLB/ fédelckild )  Of
either the EU channel or The nmethod of claim 1 further

r the DCH 4,
conpri si NEPIEROK{ErRat eqRinatign BTG dhe WHE Uteine caniiguesdrio aivesss ot TEC
sel ect ed dhaiinel R uMak namshilsiANGE kb orsisMgover the EU channel in
accordance with the TFC selected for the EU channel. 5. A wireless

transmt/receiyv it f L eGt i a tra rt.~f.orpgat conbi nation
(TFC), for a pﬁsﬁ?kal(ﬁgtay(a\é\gﬁ%(weﬁﬁor% Cgr?(r%ié fs?l%h hoefraylé?%@%gtg%ra‘lng?ng: a
transmt power estimation neans for estimating a transmt power for each of

a plurality Ofselggtgigpélfﬂ(bfomhnlaﬁqjﬁcated channel (DgH) and a TFC for an enhanced
uplink (EU) channel, wherein

the TFC for the DCH is selected first, wherein the TFC for the DCH is selected based
on a maximum allowed WTRU transmit power, and wherein the TFC for the EU channel is

selected based on a WTRU transmit power remaining after the TFC selection for the DCH.

2. The method of claim 1 wherein one TFC is selected for each transmit time interval

(TTD) of the DCH and one TFC is selected for each TTI of the EU channel.

3. The method of claim 1 wherein the remaining WTRU transmit power is estimated for

every transmit time interval (TTI) of either the EU channel or the DCH.

4. The method of claim 1 further comprising transmitting data over the DCH in
accordance with the TFC selected for the DCH and transmitting data over the EU channel in
accordance with the TFC selected for the EU channel.

5. A wireless transmit/receive unit (WTRU) for selecting a transport format combination

(TFC), for a plurality of uplink channels, the WTRU comprising:

a transmit power estimation means for estimating a transmit power for each of a

plurality of available TFCs; and

a TFC selection means for selecting a TFC for an uplink dedicated channel (DCH) and
a TFC for an enhanced uplink (ELT) channel, wherein

the TFC for the DCH is selected first, wherein the TFC for the DCH is selected based
on a maximum allowed WTRU transmit power, and wherein the TFC for the EU channel is

selected based on a WTRU transmit power remaining after the TFC selection for the DCH.

-10-



a TFC sel ection nmeans for selecting a TFC for an uplink dedi cated channel
(DCl 1) and a TFC for an enhanced uplink (ELT) channel, wherein t he
TFC for the DCH is selected first, wherein the TFC for the DCH is sel ected
based on a maxi mum al |l owed WIRU transmnmit power, and wherein the TFC for the
EU channel is selected based on a WIRU transmt power remaining after the
TFC selection for the DCH (TTl) of the DCH and one TFC is sel ected for
each TT! of thErePVTRHafipleim 5 whahie op XL éstseledted for Srchrersaiitiimeniatervehai ni ng
WRU tra r interval (TTl) of
either t m \gﬁ?ﬂ% &&%f{ﬁ@ﬁ%%%c{eg%r%ycﬁ Ml%fﬁ?%gcg?&rﬁ {5ref urt her corrprl si ng
nmeans for transmttl ng.dat a_ over e DCH in accordance with the ' TEC

sel ected for tHE ‘BERURAe N erF‘BFhetr?‘aﬁglﬁg M%trﬂ%& PEVEYS etigated ¥ hannel in
accor danc&emittalsnhitemd nerse@ (€0 6dith@thd B cHabhet bR BICH.

8. The WTRU of claim 5 further comprising means for transmitting data over the DCH in
accordance with the TFC selected for the DCH and means for transmitting data over the EU

channel in accordance with the TFC selected for the EU channel.
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