19 April 2006 WD 113111-11317 PCT/ US02133587 [ 0001] SYSTEW‘&ID.@HOD FOR
FAST DYNAM C LI NK ADAPTATI ON [ 0002] BACKGROUND 10003] In i B ati on
- (3G communi cation systenms, Dynamic Link Adaptation (DLA) is used to

conpensat e Lrusfggi;aded radi o propagation conditions thajopuld require
the User Equipment (UE) to transmt at a transm ssion power greater then

the maxi mum al | owed, or physical maximum transm ssion power.

Transm ssions that require to be transmtted at a power |evel greater than
the maxi munPBUEYSTEYAND MERHQREAR FART BYNANBCHNKARCPEAHON | ovel in 3G

conmmuni cation systens. Wien these signals are transnitted -at the maxi num
power | evel é‘ ichis less than_their desired transmt power |evel) they
experi ence § %%Paded per f or mancePARBCRAVED| ncreased error rates, increasing
the |ikelihoos]t hat Id Tieird GaReatidd GC) eaiduritdtionReitedds, IRGMVEDL and t hat

the system fesource i.ng used are bein sted 004] One, prior art

net hod for %g‘ﬁ(’ﬁg Y 4% %Eﬁ? rﬁowk%gqﬁ\év‘?l‘igfﬂ?ai‘léglﬁ BroRgEA®Rue t he

t ransm ssi Gonditionshthabrawoltl fegaire Give AR Byajdehe | (UBRX6 RtiRsmitr #18M SSi on power
and rely on the.error correctjon capahilities of the_receiver to correct
any errors THEFSHY pS%?u?eat?ﬁh?nﬁW }Bﬁ’é'f“éﬂ/aur"gg °F BhySiFal MEE@UPY | e syst em
per f or mancdrarsinissn pheert rErasdinissSonsthid lebuibetorladtandinitBedstieoweevel that is

not adequate,to Lhtajn the desired | evel of error rate perfornmance.
[ 0005] Anot%vee%grr%{zﬁ%h&n%‘? m&?ﬂl%ﬁowrﬁﬁv A TR %&&Efn tionis to
‘reduce t he poptn letel il 4G codabanicatigu isysterent Whaorthédeeignelsiaodirhimadittede requi red

transm ssi ower. i_nt ai he .desired | evel .of, .errot, rate performnce
is great e(rg@{;llgean %ﬁtél%qu’%e%%dggé\necr% légepssagf itk‘?.r ﬁ’ﬁeg EPREPORET nt ai ns t he
desi redI efevel tha}etppaeﬁceldamded w{ot-ﬂnenqemﬂddiammcﬁsémmdafaaesr atg. 100061
It is also; j Lonti UL tr.ansm.ssi.on en the sjre power
woul d exceé%%a%g%ﬁgeﬁk%uh%mg%hvégg%gﬁ%%ﬁlﬁﬁ @Qt%wyﬁ%ozp °E ‘é’%‘{)f“r‘]‘gﬁfke UL data
rfelgui {-enenthwsgmllé;:ur@sgﬁag&@cﬂr_ eEE;mwaﬂad.eh( BLER) Q:élofi ncrake]lse. tghi s
effect is gi der . be G VASY . . t he. peri [ en e nmaxi mum
power cond?dtbieo]'n IS pg %gl vgg& t o%kﬁ%n tﬁlﬁgegqhﬁ&ﬁa?aéﬁusmn{) %sei'rg?\ngh can be

reconfi gur tjcanginue the transmission at the maximum allowed or physical maximum

transmission power and rely on the error correction capabilities of the receiverto
correct any errors that may occur. This ultimately results in undesirable system
performance, since the transmission will be made at a power level that is not
adequate to maintain the desired level of error rate performance.
[0005) Another method for dealing with the maximum power condition is to
reduce the Uplink (UL) data requirement for the period that the required
transmission power to maintain the desired level of error rate performance is
- greater than the maximum power capability. This method maintains the desired
error rate performance by the reduction of the data rate.
j0006] 1t is also possible to continue UL transmissions when the desirved
power would exceed the maximum power capability without effecting the UL
data requirement by allowing the Block Error Rate (BLER) to increase. This
effect is considered to be unavoidable for the period from when the maximum

power condition is perceived to when the UL transmissions can be reconfigured to




-1 19 April 2006 W/1/J/ 114131/ PCl JUSf 2133587 a reduced over 2:@% . In 3G
W rel ess standards, UE performance requirenents are speC|]f9 l’fllt limt
this period. [00071 There is strong notivation to exceed the specified

requi rement svv &eldGe transm ssions that require a power penglizgs@ater than
the maxi mum transmt power |level are likely to fail. Services that allow
fordata retransm ssion of failed transm ssions result in increased

over head, redu ed, radi e efficie reduced LE battery life.
Ser vi ces thgtredloe%%‘fer% ef %k?m’?%ets?%ﬁgd £$I¥]8: FEmRe FeaR™ ?’?fér ease in the
BLER, therebwmuﬁemglashmqwmehodl ncreased power requests to attenpt to
rral nt al n th?ﬂﬁ‘?FR quﬁltérg)i's l':t n%%oﬁé!h@ﬁ%? )%oehgd !?ﬂ%tsge%lﬁled’ eaglxe %Sm ttl ng at

its maxi num power, an Increas eren FAT1io SIR t ar get
used in theSmEe ﬁmmmnqa&vérreqmm amowat dpyel ghenter dives thomakimpmove t he BLER

f dit
ot ove. 't i it bAoA GRS W oy ol aqth AnGRAGE, SonC t0NS
pover | evel ofjfadlad éransmissione cesylidnyinereasediomerhpa, révlcetbsadiedesowme f or mance,
resul U n0 | BrkRANCSflar AT BEOVEAR, Sl GLRAGY AUE AOLLENol 4 100081 To

achi eve or exceed the perfornmance r gqU|renents | mpr oved allty of
Servi ce (Qomtrangmiseioniresulliin apdndyense if thediLiE, thegetytvausing subserent si on

requi r ement ﬁﬁé@&%ﬁ%ﬁﬁﬁ&a&@%@ﬂl iﬁanﬁdﬁl&ﬁmﬁyﬁmﬁ%ﬁf&g@% *Bfhoe S' ndi vi dual

data streans are as&g to_ Transport Channels pecific QoS

capabi | i ti ethe WhiscHreafstrapgmitiing atdl mmmwvengpmﬁsealm@ﬂmual ity
targets. TheiRRysice %n&é@l&?&& Sided ﬁ%ﬁé %Q%&ttﬂaﬁell&nﬂwg%ﬁthm‘l tiple TrCHs

simul taneously; this is_ cal a Coded Conposite Transport Channel

(CCTrCH). THEs e@wrarpvglth%%'ﬂﬂ@@rfvw?@r thaasmenschepneleordiiopsedh TrcH to

exist in anme%mmeuoa&foa@mr&% 012 iddrBBed STH ﬁ}gé@m &E{ﬁm tﬁ'éh?E ff! period is
specific to each TrCH. Wthin each TTI period specific TrCH, the

amount of dEeESTR} ghenPeesdeved Epates Fhaédn%ssswamwéw theslegiged (TF) .
performance, resulting in reduced radio resource efficiency and battery life.

[0008] To achieve or exceed the performance requirements for improved
Quality of Service (QoS), an efficient method of adjusting the UL transmission
. requirements is necessary.

[0009] In 3G communication systems, individual data streams are assigned
to Transport Channels (TrCHs) with specific QoS capabilities, which are
configured to achieve specified BLER quality targets. The physical channel(s)
assigned to the UE support multiple TrCHs simultanecusly; this is called a
Coded Composite Transport Channel (CCTrCH). The CCTrCH allows for varying
amounts of data on each TrCH to exist in any specific Transmission Time
Interval (TTI). The TTI period is specific to each TrCH. Within each TTI period
for a specific TrCH, the amount of data transmitted is specified by a Transport
Format (TF).

[6010] For the CCTrCH in any specific TTI period, the set of TFs for each
TrCH is known as the Transport Format Combination (TFC). The set of all of the
available TFCs, (i.e. all of the available allowed multiplexing options), is known
as the Transport Format Combination Set (TFCS).

2-




(00101 For the CCIrCH in any specific TTlI period, the set ﬁi TFf @gr each
TrCH i s known as the Transport Format Conbination (TFC). TheABEL2QP al| of
the available TFCs, (i.e. all of the available allowed multiplexing
options), igukeews, as the Transport Format Conbi nation, SO@QS). -2 19
April 2006 WYV UJA141Ji / PCT/USQ2/ 33587 (0011) For each rCH, the UE
Medi um Access Control (MAC) entity selects a TFC for transm ssion on a TTI
basis. This and ,associ at [ rovi ded to t sical layer for
transni ssi o‘#?;gfﬁ t he ﬂ’ﬁf}%‘i%c SM%@@%gﬁ?%quM%ét ysical |ayer
subsequent | seicdiataeTHE fiedrdnsmitsioh 96 b ATI bhsit. [Thss TRCand®xeed4sd ddta igraxi num or

al | owabl e UE t.ransm.ssion. r,.a, physical .stat .ipdication primtive is
Gener ated tBOTHET A B Mo f nB R PR i B iical aes oot e

t ransm ssi oprimpitiverIf hepbpsehlayeacheduentlp ddidimMbetnarshessMAGE thes TRG or med of t he
maxi num or al | )| ransmn.ssi r _has. been reached he TFCs t hat
woul d cause thi g@ﬁ%ﬁaf‘ %nlmé%or ?@Owggir%tlﬁzxﬁan?%m&%‘ﬁ’w%’g p%‘ %%al,%é%mﬁ hat is,
renoved f r dmiicitéorsmimidive foganératet éo thEBBAC totndiests tHalh ena¥in@@n sowaner of t he TFCs

whi ch accorgj . P rds nnot be bl ocked. Bl ocked TFCs may
be | ater re%&%?%%%%%%izg&g%%éfgﬁTgs by unbl Oclgy;%it hem i n
subsequent i ods tis & forned  of nthe o wekimure a@ U e indicate
the abilit ot RuIlRRG el Hfs%eﬂ_ﬁeﬁe?fd;&%gfe%%ea&go%ﬂld%ﬁutﬁ%ﬁglcondﬁt@orf he maximum

or allowed UE transm ssion power. ( are, however serious
dr awbacks Vip edntiohe teenistane bladiad dhatiiy rempried frolRs setobavadlable dF CsAs

af orenment i gﬁ@égs tHeMrdPR Y5l ﬂegiﬁgfhi&eatc&;r&g?&hgpﬁgﬁ Q%]Bg&r%%agﬁgps m ssi on of

a TFC woul requl re excee e naxi num owab transm ssi on
power, and behbrked. dHgdied TFCs may belaterdedored dmtheped ofiaviilable BFQpdiyer at ed to t he

MAC entity. Lpdhcat £s ' I I . been
1Y JaBRbhpdheat & %@ﬁ%&&% with R URGRhEnPoNe Lolgs

reached. Using this netho E could be in the nmaxinum power state

for appr oxiPRIFweirepts inflicatp theabilistogprpast heseiTH G witiolesgdban ereanalf i gur es t he
set of avaigh afalRaxifin $:ANLRIPYE tiASmiLRE kERe I FCs and start

[0013] There are, however serious drawbacks with the carrent manner in

which TFCs are removed. As aforementioned, the physical layer determines
whether the transmission of a TFC would require exceeding the maximum or
allowable UE transmission power, and then a physical status indication
primitive is generated to the MAC entity that indicates maximum power or
allowable power has been reached. Using this method, the UE could be in the
maximum power state for approximately 60 milliseconds or more while the MAC
reconfigures the set of available TFCs to remove the blocked TFCs and start
- selecting TFCs from the updated set of available TFCs. The UE will reduce the
available TFCs only to the power requirement for the TFC that exceeded the
transmission power capability. The UE will then likely choose the TFC with the
next lower transmission power requirement. However, there is no guarantee
that the reduced set of TFCs will not require power in excess of the maximum
power. This results in another iteration of the process, and an additional delay,
to further reduce the set of TFCs. For each TFC that is eliminated, data and




selecting TFCs fromthe updated set of avail able TFCs. The UE %4 reduce
the available TFCs only to the power requirenment for the LE= pm 00 xceeded
the transm ssion power capability. The UE will then likely choose the TFC
with the next |ower transm ssion power requirenent. However, there is no
guarantee that the reduced set of TFCs will not require power in excess of
the maxi mum power. This results in another iteration of the process, and

an addi tlia‘a'f@!reéi!)gk@éé’ aut'egl%sﬂc H L R oil 86 YelsT Btigkel9! tHEGorfofiRhn&AGHtHEFC t hat

is elimnated, data and -3 19 April 2006 radio resources are lost for the
gi ven TTHysteris dlegradkg during the mhaximam @owfer chmditiopst em i s degraded duri ng

t he maxi num power ition. .Additional perfornmance cpncerns arise when the
UE i 5 attempt i ng (5B PRRENEFREnsE S8 P HIR SH EORLE RIS RLETHIEE 1 ¢ he
Maxi MM RevR:r the ¢ et hdve béendsistkabige t® th MR¢Mun{ pow&r condifi6AVeEr) ,
TFCs as quickly as possible to have a_nore conplete set of TFCs avail abl e

for the lums desiyghle tojunhlegle Gy e. ¢ Kecovery TECreascaigklyt arepespthle 9 have @pr oved
when th Cs ecqav fici- Y Ok ngl t DI t . nmet hods
o handi P RO SR B g (A FfG tor BROTH (8 Yool MARLRLy, il %% 101
far shorgerffrnagrepl did eystyatie Mopparddorhantite THCs \eoel kétoberedasTiciahtle. t o have
an i nproved net hod of expeditiously reducing the_set of TFCs fOf)%the

duration when naxi®SHRrOReokRe PESHErt mekheds ofhandlipgthe siyadiopetheseous| y
restori t . ] LM p f i 1.4 a SUMVARY
Exanpl eq%lﬁb% %g}tﬁsﬁgﬁﬂ £ '&lﬂgﬁ%@gégnt isﬁgn%%‘ar} %‘Pg&ets)f % gcgﬁgl))/lgt gfsn‘%%ﬁd met hod
f or enabjerfignefce cltentuld deutrsirableofo HaxEsan imphevellRGS&Hod of eppeditioaslydesi r ed

transm ssi,on, ile r i,ni.ng.w t hin power and, dat equirenents. In the
event t H&FUFRE 1O ¢t GLRECS Soropestitatioh St BRRSHRLEE B B Sm or
al | ovabl &hidRQs Thad HxPRIRBIETy rdsb&iSEthOTFICRhia thedHssthd:R R Yowdiose.
acceptable TFCs that currently do not exceed the power |imt. The UE w |

t hen chosditiorohaspassgdt he accept abl e reduced set of TFCs. Exanpl e
enbodi ments of the present invention also supports

SUMMARY

Example embodiments of the present invention relates to a system
- and method for enabling efficient reduction of TFCs in the TFCS to support a
desired transmission, while remaining within power and data requirements. In
the event that the UE transmission power requirements exceed the maximum or
allowable transmission power, the set of TFCs is reduced to only those
acceptable TFCs that currently do not exceed the power limit. The UE will then

chose from among the acceptable reduced set of TFCs.

Example embodiments of the present invention also supports
advanced determination of non-supported TFCs. The TFCs that require
transmission power greater then the maximum or allowed UE transmission

- power shall be determined continuously in every TTI, not just in TTIs where the
maximum power has been exceeded. The TFC selection process is adjusted to
avoid selection of TFCs that exceed transmission power capabilities in advance
of transmission.

Example embodiments of the present invention also enables the
restoration of the TFCs in the TFCS when the maximum power condition no

longer exists.




advanced determ nati on of non-supported TFCs. The TFCs tha{ éeql:#'rg
transm ssion power greater then the maxi num or allowed UE PEa098i on

power shall be determ ned continuously in every TTl, not just in TTls where
the maxi mum power has been exceeded. The TFC sel ection process is adjusted
to avoid selection of TFCs that exceed transm ssion power capabilities in
advance of transm ssion. Exanple enbodi nents of the present invention also

enabl es the rest Qhaédcgfﬂéifcet\@ﬁh'r&@ aéﬁb&hﬁ thE GrebiBNidvaatiRx | 't]!iféif@ jgower
condition no |onger exists. - 9 April 2006 I'n accordance with one aspect

of the previdad & meshed fﬂ‘-l‘ Setleh:ém a§ra11zﬁp@vﬁ thethad cemtbhination (TEE) eut phg a

t ranspor,t for ) (o] trans r mat. conbi nation
ser | receghsRbre fedot b iAlob S (Bt or Mg’ VIR SRR REE Pons por «
channel  co@&dI &&mimmteh&amiepmct:maﬁ@r (GCTEChE ehecihdthed comprisimiitsetdctinge TFCS;
elimnati n% the sel ected TFC for future selection and repeating the step

of sel ec LH§ entreicthg TFES) elimpipptiag theayedented THEC fowbrtureyelectionpandhe

sel ecte t g the
T cn' e ff@%ﬁ%ga%f'%ﬁf%@‘fﬁ%ﬁf’séﬁ‘%%ﬁﬁ%m%‘gﬁ% WPl
accor darfcetlm tdleded diMdxasdeatmakinitne ygdiceehpowenientl and traesm@itting

provi ded equi pnent for cLi rt fornpt co |nat|on
(TFO) Be GO v%mgﬁj ?ﬁelﬁeﬁeﬁﬁﬁdﬁﬁﬂ%a@? cd33HC TrEES) © chgingies.

wi rel ess' y L ransfgrdchiGaRcs Q4fla GRERRPhlfeok Bmeoﬁféseﬁbm%oﬁcmér@) the

user equi pnent conprising: neans for selecting a TFC out of the TFCS;
means fgs pmmdedmtwsmgeqmpmem@ If@meéehtilﬂ?gfh tmnspuruforenaemenblrmrmm(ﬂ‘ﬂ@peat i ng

th | TFC, t t | | f th
Sel eot o@UTFE d SERRRPON HARPRLNCATPBREY POnar T LEVelE D HoArEoray
transm tti”ér[@eltrﬁ% %dﬁbdﬁ@d%ﬂ:e&?@n%&@@ﬁﬁﬂlelTE@TI'CB) tthe w88t BGhBhehtC wWas

not elimnated. I n accordance with third aspect of the present invention,
there i §091rp@§lﬁﬂ@d’naam?sﬁlr sgl;ﬁsrtlplg‘emﬂ‘l‘f(bpu‘s ef tha THESa meavsnfop elmipetingt

i r otE el TR A s BBRERCS il EPee AR o bR RER PO 0L TOT e
determined transmission power level for the selected TFC exceeds a maximum
allowed power level; and means for transmitting the CCTrCh using the selected
TFC, if the selected TFC was not eliminated.In accordance with a third aspect of
the present invention, there is provided a user equipment for selecting a
transport format combination (TFC) out of a transport format combination set
(TFCS) for use in wirelessly transferring a coded composite transport channel
(CCTrCh), the user equipment comprising: a medium access control entity for
selecting a TFC out of the TFCS; for eliminating the selected TFC for future
selection and repeating the step of selecting a TFC, if a determined transmission
power level for the selected TFC exceeds a maximum allowed power level; and a
physical layer processing entity for‘transmitting the CCTrCh using the selected
TFC, if the selected TFC was not eliminated; and performing the transmission
power level determination for the selected TFC.

In accordance with a fourth aspect of the present invention, there
is provided a method for selecting a transport format combination (TFC) out of a
transport format combination set (TFCS) for use in wirelessly transferring a

coded composite transport channel (CCTrCh), the method comprising: providing




(CCTrCh), the user equipnment conprising: a nmedium access cgg%rgL %Btity for
selecting a TFC out of the TFCS; for elimnating the selec PHEO0p o
future selection and repeating the step of selecting a TFC, if a

determ ned transm ssion power |evel for the selected TFC exceeds a maxi num
al 'owed power |evel; and a physical |ayer processing entity for
transmtting the CCTrCh using the selected TFC, if the selected TFC was

not el i g pat §dhloand rppcé%momﬁdg%ftt&l_@w@é?&&ﬂo POEIvihEY fletdlahBEfl Nati on
for the selected TFC. In accordance wth a ourt]ﬁ aspect of the present

i nvent i dransnesion paverr vl exceadingt hodatiorumedlbprédgowet lardplrteatbr mat
conbi nation (T out , of .a. trapnsport  format, c ipati on se TECS), for use
in w relbé%cé{faé 5@&15%&?‘?@&% Wgﬁt@'ﬁch%o@‘f‘]@E(f%@pg}aﬁ @héjﬁ?ﬁ%ﬁml rch),

t he net heshHeRBbh Yotr 18V &1VdxdbétEngd Iné\hdtindRP Glldwel Sowrlr 10VQLfRdatiCs out

of TFCs of the TFCS previously having a determnm ned 'transm ssion power
level ebdekednfFe nebxprereding shednpomwaim | alleved powerderel basgdkenl thec,

ovel e REBR e e AP e B BB B R B e oo

exceedi MF CHeantpeclsntingsd ToWeshtudwhe HbeyvdvailadRITPAst he determ nati on,
restoring that blocked TFC to . a list of available TFCs of the . TFCS; and
sel ecting a TFC odb agfondaace wdth aihifehy apneshof thepresenh yvesdiogafogredft h a

fifth a L Of i ' t ' Vi . ui pnent
for sel ?(E:]tg‘iﬁtrilhgej@aal %ﬁnﬁ‘%ﬁ%@% rJf (?rwatgél%éc}: ﬁattli] %%ﬁ)o% E}I@@ﬁ &O%%QE%P Q’gl-ht? Sg‘]r;\‘ggort
format oubbohat itoanspert (6EAS) domrbingtion nsati EBFESS| for tsansf ervirélagslp coded

conposi te tr.ansport nnel rch), the u | nt conprising: neans
fom) pr oVFasig® _giéfg?‘fegfc%‘?w&ggl@%‘ﬁha T%@%w[{ﬁ%w 1BF”§Wgusl y
havi ng %oﬂ?&ﬁiﬂ’@:'ﬁ?@aﬁs%ﬂ%%ﬁair%“a BOVEF blos&l TRYSRA P TFC ST ehEUFCSl | owed

power |evel; determ ning blocked TFC neans for each bl ocked TFC, for
det er mi piregowsiztharing heebdrovied tiEGnHasion pdwee deveal edcdadans aingaiioimpower

roans { STOBSUIOBIBAREY HRE At g edAnCE O e S R A et TPt evel
based odetdithiflfigeivHefiddr Gk bidked EBEOrMdida t fabr R RAKAAnIRtsdch olwest of
avai l able TFCs of the TFCS;, and neans for selecting a TFC out of the |ist
of -avai lewsl eexceeding the maximum allowed power level; restoring unblocked TFC

means for each blocked TFC not exceeding the maximum allowed power level

based on the determination, for restoring that blocked TFC to a list of available

TFCs of the TFCS; and mieans for selecting a TFC out of the list of available

TFCs.

In accordance with a sixth aspect of the present invention, there is

provided a user equipment for selecting a transport format combination (TFC)

out of a transport format combination set (TFCS) for use in wirelessly

transferring a coded composite transport channel (CCTrCh), the user equipment

comprising: a medium access control entity for providing a list of blocked TFCs

out of TFCs of the TFCS previously having a determined transmission power

level exceeding a maximum allowed power level; a physical layer processing

entity for each blocked TFC, for determining whether the blocked TFC has a

determined transmission power level exceeding the maximum allowed power

level; and the medium access control entity for each blocked TFC not exceeding

the maximum allowed power level based on the determination, for restoring that
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TFCs. In accordance wth a sixth aspect of the present |nvent| 0{1 there is
provi ded a user equi pnent for selecting a transport for mat 1% Wl on
(TFC) out of a transport format conbination set (TFCS) for use in
wirelessly transferring a coded conposite transport channel (CCTrCh), the
user equi pment conprising: a nmedium access control entity for providing a
list of blocked TFCs out of TFCs of the TFCS previously having a

det er mi rzﬁéckreamg 1108 P QYEIabll AWEts SXIRCHINOY; And Bt BWRRL! LIBE Raver
| evel ; a physi cal i/albée%rocesa ng entity for each blocked TFC, for

det er m rofhle hﬁte@ﬁ\@ral Feeked TFC has a deternined transm ssi on power
| evel exceeding t maX| and | UM access
control entity fo e‘(’agfzfC éﬁ“ %E@’Fﬁﬁzpeaé?g%t (ﬁh‘é pr‘fﬁ%l rIFi alil'TTSV\/ed
power | ayekotidsed Iﬁ@tﬂdaqoﬁleéleémlglatﬂr@ﬂspofr@forh@&tc@mmﬂaﬁéla(u‘m%ul%fAprl I

2006 bl ocked TFC to a |ist of avai@abl TFCs of the TFCS; and for selecting
a TFC odtanspory frmats combinglian s F@fornhseaéwﬂ%lwév vransterras ant h

aspect r | ecting

‘a trans%&r%{lf or mat con%el{h\régpit tlo%??’&%‘ QF ’I‘Sf‘,hf’ égﬁgﬂg)rdtn%&%glsgr% rﬁ% nat.i on
set (TF(B)&efﬁmmmg evhich R @4 ef shey THGH 3iee ra dgteamlﬁ@ﬂefhmmpment;&mterans port
channel r the nmet hod co i ng: et ng V\/m ch TFCs of the

- TFCS ha\}é%T %@Wﬁn%dmta?‘%‘é‘ﬁ‘l gs? Wﬁ‘? a(ij)e\})é‘ﬁefg 2-]6‘? %Fnh‘ﬁﬁ "Hm

al | oved pQQ&‘@tﬁng (amsttlﬂscﬁ?gﬂ%etmg g éiéd%ﬁ{g QTF@BQ@Mh@%s@ of b$hilMie

avai l abl'e T (c) selecting out of the li1st of available TFCs; and
(d) repé&@mgnslt(dbsep(ea}mgm«msgﬂa) tlwough (@ grea iperibdictmsiss. | n accordance with

ht h t th th ded
Sau oot fop®ont dnicntBngs Fat o etbh papedt e areeht SeRFong HSHE T o
transpor pfeid@t a REPEHEDHIUN T8 se(lgd%%ftpgnsgsﬁ foPmW EsthBERitdn (rre)sferring

a coded conposite transport channel , the user equipnent
conpri siong: Oﬁr@arfgalﬂmorbeﬁormdt c@m@maﬁpar ﬁﬁf‘fm(ﬁ‘@‘ G for MPEsinofwirblessiFCS have

a  detenm Ned { PRSP RO andH LAGRTCos BriTakE THaY 8L DuRGPover
comprising: means for periodically determining which TFCs of the TFCS have a
determined transmission power level exceeding a maximum allowed power;
means based on the determination for producing a list of available TFCs; means
for selecting a TFC out of the list of available TFCs.

In accordance with a ninth aspect of the present invention, there is
provided a user equipment for selecting a transport format combination (TFC)
out of a transport format combination set (TFCS) for use in wirelessly
transferring a coded composite transport channel (CCTrCh), the user equipment
comprising: a physical layer processing entity for periodically determining which
TFCs of the TFCS have a determined transmission power level exceeding a
maximum allowed power; and a medium access control entity based on the
determination for producing a list of available TFCs ; and for selecting a TFC

out of the list of available TFCs.

~4dc-




means based on the determ nation for producing a list of agl I aﬁ@ TFCs;
nmeans for selecting a TFC out of the list of available TF Apyl écordance
with a ninth aspect of the present invention, there is provided a user
equi prnent f Queghesting a transport format conbi nation F, g,%‘,mgy,t of a
transport format conbination set (TFCS) for use in wreless transferring
a coded conposite transport channel (CCTrCh), the user equi prrent

conpri si ng: hysi cal | | ' ri odically determ ning
wnren TR Ree Thcs MK BERCRIPHOAL GR i oRRELREY Dover 1 bvel
exceedi ng alo02HXi munkFighleoWeid  @uerdiagrath fornEtiicdd AHERGSISCTRCE Gh entity :
based on thecm%gtern}tggﬁl on fﬁ F roducing a |ist of available TFCs ; and
for selectif MEHR I B PREVPR of available TFCs. 19 April 2006 wU
03/1141317 WIUSOZIEBEI&'B iF@@B@]dl@ﬂﬁﬁorDEﬁﬁﬁtﬁbﬂT@%nthmW NGS [ 00211
w Oh the pri 02l 1 RReCE' o8y it of ARERY Rl tRe oy
restorati om@@ﬁmhthdweéﬁﬁﬁsventE@OZS] F| gure 3 is a flow di agram for
advance re of cOr h [ |nven jon. [0024]

Fi gures 4 2@ izg ar e-lif%\?vé} é‘g{iaﬁsg’?% tvvo a e??fgtt‘lg?slegte V&et2r ni ni ng TFC
transmit poﬁ@?mmm%@ssnlbpm@rpmn@meotmaawm@ﬁb%q Figure 6 is a bl ock

di agram of §hesVAC g5 Y% 2001 | LED

DEaer P o e B %RREDdbEm%F m?g%g%tyﬁg,mﬁ%@gﬁ;ﬁl nventi on
will be deseatithed with reference to the drawing figures wherein |ike
nuneral s represent |ike elements throughout. [0028] There are three basic

aspects to déznam c link adaption in accordance with the present invention.

First, wherl0826 o fEEATEED PES (AN YFTHERREFERRED ENBODEIENHShower requi r ement
exceeds t heoggpi MUMyyQroBRKE LAl LAHaK, dRBRA P Rfetdioe §'Endl FCS that

require power in excess of the nmaximum power Iimt are e C|ently
bl ocked. THE2WRE fssresithareipdike pemerplgrepresemtliky plements throughout.

{0028} There are three basic aspects to dynamic link adaption in -

accordance with the present invention. First, when a condition exists where the

UE fransmission power requirement exceeds the maximum, or maximum
allowed, power of the UE, the TFCs that require power in excess of the maximum
power limit are efficiently blocked. The MAC is informed, for subsequent TFC
selection, of all TFCs that currently exceed this limit. Thereafter, only TFCs that
do not requiré power in excess of the UE transmission power limit capability are
available for selection.

[0029] Secondly, the present invention supports efficient recovery of TFCs

- in the TFCS when the maximum power condition no longer exists.

[0030} Finaily, the invention Supports advance determination of non-
supported TFCs; i.e. those TFCs that require transmission power greater then
the maximum or allowed UE transmission. These TFCs are determined
continuously and periodically, such as in every TTI, not just in TTIs where the
maximum power condition exists. Every TTI may or may not include TTIs where
no data is transmitted. Since TFC requirements change over time, this allows for

advance determination of TFCs that will not be supported.
5.




selection, of all TFCs that currently exceed this limt. T eéelg]ié r, only
TFCs that do not require power in excess of the UE transmi‘ss? @Swer
limt capability are available for selection. [0029] Secondly, the present
i nvention sygp9stssefficient recovery of TFCs in the TFP%%G@'{%%WG maxi num
power condition no |onger exists. 100301 Finally, the invention supports
advance determ nati on of non- supported TFCs; i.e. those TFCs that require
transm ssi (@F)ﬁ?wer &:ﬁ%at r then the maxinmum or allowed UE transm ssion.
These TFCs det ef'riPAY be aghetl ithifotldioysta the Bresanbinvention relaerct? as in every
TTI, not | wahovabaddtestonktmariies, aWWFC@QRﬂHﬂh@%ﬁgL&HS- Every TTI
I nce TFC

mayor nma I ncl.yde TTls re 0 data is transmitted.

reéui re%n@@ﬁgﬁﬂga&%?l’?w\ﬁggm‘fﬁf E‘%@W&“‘?d?feméﬁv@ﬁd@nﬁé%F% nation of
TFCs that widzempbtrohehesTR(PREdoes] and Pesiddatd prbcefd ChaQiN B4 414 )
PCT/ US02/ 33587 Q0311 It shoul d be noted that although the present

i nvention rélatesto renoval and restoration of TFCs, a m ni num set of,
TFCs wi t hi f008BE corfhegproesses oL FEh fidotha b b ¥esthiatiay ard pbif@mlear

and rest or BT oh By thepefiof i bisE Etet BaFe REATEREES [ 0032) The
processes bapg Fsed oe il it Erdsopessilse tol pedfora ketiqe hh prokithtelpevarpdi cal | y.
based on & Ty ufie i ohATAETED R BRGT ey AT T KPS eThTRPRRR ot ol ever'y
TTI, (i. e.@hahn{'eeyﬂ‘ﬂ‘émammcaapeotiﬁalhde%vgheearlyo &ty brtadnstoitted. 1t shoul d al so
Cransm ¢t ol9053) oo perie byt 1Y phae 0 e BRI €TES { or "ot 1 ci ent
renoval ofififRCerdinge #dhohazmeet invertidntieshowes ¥hé proederiioesminencehiown. The
TFCs: (st op AP ARHRRPTRO il 88 SEMR R TGS R B T ¥y U anapor
format corst h%i’t'ﬁ(bris e tnitiffdbiragaeft fourad dombioatisiret @FCShionSfureht of t he

CCTr O Ther B @6 At of he Y 2ACHO 1hRSIBINPRABL: colPld i plileFt oP 18). The

physi cal enti t% 14 determ nes the ransm ssi on
entity 14 (step 18). The physical entity 14 determines the TFC transmission

power requirement (step 22) and makes a determination of whether the required

UE transmit power for this TFC is over the maximum, or maximum allowable,
UE power (step 24). If not, steps 16, 18, 22 and 24 are repeated until the
transmission power requirement for a TFC exceeds the maximum allowed power.
If for transmission of a TFC the UE power requirement is over the maximum
allowed power, the physical entity 14 determines all TFCs within the TFCS that
, are in “excess power state” (step 25). The physical entity 14 indicates the
- available or not-available (i.e. blocked) status of the TFCs to the MAC entity 12
(step 26). It should be noted that the physical entity 14 can indicate the status of
the available TFCs, the not-available T¥Cs or both. The MAC entity 12 removes
TFCs in the excess power state as indicated by the physical layer entity 14 from
the available set of TFCs (step 28). The procedure 10 is then repeated for each
TTL : i




power requirement (step 22) and nmakes a determ nati on of whet her. the
required UE transmt power for this TFC is over the maxi n{?rﬁp%kzqq)éxi nmum
al l owabl e, UE power (step 24). If not, steps 16, 18, 22 and 24 are

repeat ed untyyesfolige7 transm ssion power requirenment for &TI’ES:ZI‘%&QIeeds t he
maxi mum al | oned power. If for transm ssion of a TFC the power

requirenent is over the maxi num allowed power, the physical entity 14
determnes all TFCs within the TECS that are in "excess power_ state" (step
25). The ph@%ﬂal enmﬂf“i}lgﬁﬂ}cﬁ%ﬂa@é?f’é§Pﬁt°¥=ﬁéanh%ﬂaM1%ﬂ§Iaéb@}PgP%f°ﬂa%i lable (i.e.
bl ocked) st af the ghysicA1QayldrG6 istdsoldssitE\bo FdHdrinysome of fRiERtidD)in thd shoul d be
not ed t hat M}{a @gym cal entity 14 can indicate the status of the available
TFCs, the nd¥AGAFTabl e TFCs or both. The MAC entity 12 renoves TFCs in

t Ee exc_elss bpmer st fanan;@ﬁ;gi(tm ﬂigﬁﬁizﬁ(ﬂh@yrﬁﬁmr@mgﬁ' %hoﬁbﬁ&&ﬁTﬁCE idy 14 f <r:| 0 ][n
t he avall abj.e set o Ste . proceaure | t.nen repeate or
each TTL - b’eﬁ“ﬁ ﬁo]”erzf%%’ ’9@"8’?)‘ ?B]P&f\gég BEH %6927%%398 8884k Al t hough
functi onal i dyailablespiadTRCe Gdp\p2). dBBh{{ilablh S35 TEICE & dtBed t8E fishl flln t he
physical layer, it s also,possibl erform sone of these actions in the -
MAC | ayer . a?(’ff’@fg‘f% E%%q%ﬁ%’ﬁ’gg’f’ﬁoﬁ%Wé@&ﬁ?%}?&‘g@ﬁ%&%%w° estoration
of TFCs i n tHeNeCEIE 38 apeiided avalablel sot 8NTNOs fréhahdMECEWhitly wkz: sel ects a
TFC using the. . availab et,of. TE (r%% 2")(58 Th ail 3]? set of TFCs
e either (HEvioB e o dsalertity FRTidssten R R Birede et e
confi gur ed pipwival dndited4 Gibdn Bhnent of the CCTrCH, or a reduced avail abl e
set of TFCs m t hen TECS,. i revi ly ingdicated f.romthe
physi cal enltolt)é@ 14. eﬂh?@%g%fa\g%?%% i;%%‘f?ﬁgﬁsn?g#ge%wnﬂg%ﬂ?& ‘entity 14
(step 53). ¢x063ptwaimbalelvpen feihl Thedbickpinhdion &t retimelonathpetibi¢ baasisy TFCS are in
the excess Wi, aI;F%( 24) . ~Th rimonati.on is perfornmed on a
peri odic baosdl%g opfs)% or vﬁh}gggh%&%g‘% %lg{r;’%tt %t T6at |ﬁ]geuerx(% SPEES that are in
the excess gteigelhispedodic baFfsimmybeivraampleasiesy Tl The phyfsival eekiriid e, every
TTI. The p k%ﬁlll ﬁ@blarrﬁim‘zé flethid: angtﬁﬂe gﬁé?ihg\; Rk il\{l\,ﬁleete?{ s &%r &];tetnb)e TFCs that
were in the excess power stat no

longer exceed the maxirnum or maximum allowed power, and can be restored to

the set of available TFCs (step 55). The physical entity 14 then indicates

restored TFCs to the MAC entity 12 (step 56). If there is a change in available

TFCs, (ie. if the TFCs are unblocked), the MAC entity 12 updates its list of

available TFCs (step 58). Steps 52-58 are continuously repeated by the MAC and

physical layer entities 12, 14. This procedure 50 ensures that when TFCs are

blocked, recovery of available TFCs are continuously determined every TTT, not

just in TTIs where the maximum power has been exceeded.

[0037] The restoration of TFCs is much more efficient when unblocked

TFCs are indicated on a periodic basis, rather than being determined by the UE

calculated transmitted power measurements on the transmitted signal, since the

normal measurement reporting and processing mechanism is slow. This enables

the UE to avoid reducing the transmitting rate to less than the data rate that is

supported by the current channel conditions. The UR can restore the desired

TFCs based on the predicted transmitted power requirement prior to




| onger exceed the maxi mum or maxi num al | oned power, and Caﬂg'?-ﬁ .Lﬁﬁqored to
the set of available TFCs (step 55). The physical entity 1 di cat es
restored TFCs to the MAC entity 12 (step 56). If there is a change in

avai | abl e TFCS gf e. if the TFCS are unbl ocked), the MAC entity 12
updates its YPEMEHT ayailable TFCs (step 58). Steps 52PSBUSRE3DNt i nuous! y
repeated by the MAC and physical layer entities 12, 14. This procedure 50
ensures that when TFCS are bl ocked, recovery of available TFCs are

cont i nuous| yrapemeswnneduaugthe ik requitd tg testore thelTHGs Whaedesridige maxi num
power has b exceeded. [00371 The restoration of TFCs is much nore

ef ficient when unbl ocked TFCs are indicated on a periodic basis, rather

t han bei ng de38l mi neﬁefbl;tingl‘teﬂ@w%ahmb«aﬂw lﬁﬂadmcet@abvptnm‘FCaeasurenents
on the transgyidledsh Ol nd it Mo BRI IPLp BRSNS A.EPEYT NY and -

processing mechanismis I's enabl B PO F2luci ng the
transmtti ngomaerces QCﬂ‘&he&tﬂdﬁhmh@a@dtbe qoaﬁ&praihm ofrtbe cogpppoTF@ by t he

current chagggl 1549 n@msmen;U@teu%oﬁﬁﬂeg&ﬁ&&@fseéo?@géseéﬁgz) 'fﬁgs based on

‘the predicted transnitted power %w rement prior 2006 WO
113/ 1141317 MP&vntip %13 seyds the slpcted{l) Qrﬁsrhesnbwm entitiuidi (stgp 156- ’ﬂmre required

to restore E%,JF&tPX4%an96mm&m$£tﬁeaéaﬁhgﬁx%éw&s&?ﬁé tﬁgsiﬁ gure 3, the

pr ocedure 150 advance renoval I N accoraance resent

i nvention i §tepafhsuchiis ipevseetllas shoym in FigmehcEhe iy hirensmittl shnent and

the confi gupatilage TEC EJ&%riﬁ@M@ét@mIEa@ﬁ s(lﬁg .3} en sel ected
fromthe avail gbl e sgt of TFCs (step. 1 m &%éﬁ %%aéﬁtﬁ%ﬂe%ﬁgends t he

sel ect ed TFPrevigusty anbipglad-TFCe Are ey E’Afﬂ{es?xéﬁslmer stpte  Ibhgistlal entity 14

conti nuouslyroé@h&rmm&rhpa)@y@nszaw@peﬂi% Qec@upéism(irgo Basiesy (step 156),
such as in TTl .as shown in Figure 3. The abil |tytotransmt al |

available T : P‘g"’ etherargess Pawerattale ﬁfenl&ti%cé*ﬁd ita i C(aptigp 1A 619P as to
whet her any15gpr exé st yntupah%haﬂs the @St a8 mwame TFOS (R4S 8519, Pover state.

If not, the cedur.e 150 urns to ste repeat the procedure
150. If so, Sht"ﬁi‘,’% %F"(‘ﬁ %% Ao4and @&w@w&h&@ew@t&m i cated to
the NMAC entitéps 155, (ISVER58 performed by the physieal entity 14 are continuously '

repeated, not necessarily in each TT{ as represented in Figure 3.

" {0039} Since TFC transmission power requirements, which change over
time, are checked for restoration on a periodic basis, such as in each TTI, this
method 150 allows for advance determination of TFCs that will not be supported.
TFC power requirements are checked each TTI in step 156 to determine if the
maximum or maximum allowed power is exceeded. If the power requirement
cannot be satisfied for a TFC currently not blocked, the physical entity 14
indicates to the MAC entity 12 that this TFC should be blocked (step 158). The
TFC selection process is adjusted to avoid selection of TFCs that exceed
trapsmission power capabilities in advance of transmission of that TFC.
Additionally, if the power requirement can be satisfied for a currently blocked
TFC, the list of allowable TFCs is continuously updated so that previously
blocked TFCs may be restored.

[0040] Advance determination may additionally employ logic that

determines change in radio propagation conditions over time. For example, the
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158). The MAC entity 12 updates the list of all available T g; f p 160).

It should be noted that steps 152,154 and 160 perforned by; HE entity
12 and steps 156, 157, 158 performed by the physical entity 14 are

cont i nuousl repeated not necessarily in each TTlI as represented in
Figure 3. %8§§f*§|nce TFC transmi ssion power requirengiffdS02E#¢h change
over tine, are checked for restoration on a periodic basis, such as in
each TTl, this method 150 allows for advance determ nati on of TFCs t hat

wi |1 not bechsugsiomethdess fIiPRG yosiend refergnia capprilsordheciomecivadoaeteéh TTI in step

156 to det epEReniefreleRbe, THRXE HMTMRE tcﬂaeffgegy} J;g%’@g%%ﬂ’%ndﬁ fxceeded. If

the power requirenent cannot be sa current] y not bl ocked,
t he physi caillogithe Pk tqwednch@t@aﬁregsm@ﬁlqueqenwwts 20d blpeleTRCSi s TFC shoul d

be bl ocked i aemed ERtertHiBiee, FEifios: kL QRIRIASASE whildafliskPhELot 0 avoi d
selection of TFCs that exceed transm ssion power capabilities in advance

of transm SBIFARERCPhRAVeFERte: Additionally, if the power requirenent can be

satisfied fiogs1p curmetsmwm@manceﬁgﬁmﬂaaoﬁmﬁhoeﬁa@i lipv@Rh@a TFCs is
cont i nuousl.y updatgg so .t hat preV|ousuy bl ocked TFCs may be restored.
i'8

[0040] AdvdPiee! {2t €ataiandrpys efigenhyes ¢ ﬁlaeriﬂ“é‘i?ﬁlbwhw@P@ TFGt det er ni nes

change in rs@ldétibnﬂéﬁﬂﬁﬁ@éfﬁl&fhxﬁﬁﬁb@ioﬁ.mg%cﬁmngs BBroreMIC RKaHRl8d the -8 19
April 2006 WO 03/041317 PCT/ US02/ 87 CE?t ein pathloss froma received

reference CHERREFIOnIsey %S’élﬁ‘&?\’@ apphysical RCRYPSHBnce. These
and ot her @eaagﬁalzb@byaéauangmmmafdr%@ﬁmhsldnensmcamme@E to predict
future trans |on requi rement s and F I n advance of

i nterferenE‘é ?fggnv%ﬂg SEY IRFTeapeRia b %W’@%‘é&g‘é deflecs to  enter
an excess poner lﬁ&ra&sﬁlg [)ﬂaeénth&ﬁasélewéfﬁmeﬁcytmemadmagm Hehaiigi nation

net hod 150 is the reduced |oss of UL data and nore efficient use of radio
resources BY"¥he proper TFC selection for successful transnission. By

bl ocki ng Tmnnzbefor&uﬂaimsnéﬁ@mﬁ@muaadandnanﬁnkﬁﬁﬁaﬁwhu@ﬁszﬁé is inproved

by reduced a\IrBalifzﬁle 'ﬁ'Q’,c.jfs prl)' ‘y Ee or lmlgrgvs o ensna%cr:e the computational resources

required to calculate the power requirements for every TFC every TT! is great.

Accordingly, referring to Figures 4 and 5, two alternatives to determining TFC
transmit power requirements on a periodic, or TTI basis, are shown.
[0043] The method 70 of Figure 4 commences with the MAC entity 12 using
. the set of TFCs which were determined upon CCTrCH establishment or
reconfiguration (step 72). Upon CCTrCH establishment or reconﬁgm ation the
configured TFCS is sorted by TFC according to transmission power requirements
(step 74). Note that although indicated in the physical layer 14, the sorted TFC
~ list may be determined in either layer 2 or layer 3 entities as well. In TDD
systems, this list of TFCs may be timeslot specific, such as a sorted TFC list per
timeslot. The physical entity 14 periodically verifies the ability to transmit the
TFC with the highest transmission power requirement (step 76). A
determination is made as to whether the TFC can be transmitted (step 77). If
this TFC can be transmitted, a determination is made (step 79) as to whether
there were any blocked TFCs. If so, all the previously blocked TFCs are made
-available (step 81) and the physical layer entity 14 goes to step 82 and indicates

-9-




better utilized by reducing the need for retransm ssions. Since %qogl—{ BLER
I's reduced, correspondi ng unnecessary increases in the UL { t is

~avoi ded, further i ncreasing overall radio resource efficiency by reducing
UL transrrit )é\ﬁé [ 00421 Al though the nethods 10, 50 %585470

cont i nuousl y up e the available TFCs provide for inproved perfornmance,

the conputational resources required to calculate the power requirenents
for every TFC every TTl is great Accordin referring to Figures 4 and
5, two alt dptaiCentiy Hdbakal Tﬁ‘%g“ﬂmhet'ﬂF§%§éP@d b%)\mlmk%qa fpenents on a

periodi c, %WTTJaﬂQa%Iﬁ,no@rtﬁeﬁaemmimmmm hod 70 of -Figure 4
commences Wth t Centity 12 usin the s of TFCs which were

det er ni ned [9%111 F@Hewtlﬁﬁlﬁ detorapedditep 7@6%?‘@’5?%??"’8@*’@%@@& 72). Upon

CCTr CH est apddsahssfimt pd¥er @GARErhé lcadiod bet th@nsntifted Iogum'ﬂﬂ, filirecslﬂhs sorted by
TFC accor di nq@éo transm ssi on power requirsenments stegt Not e t hat
al though i riéhest dEroFRit RRWEhRALET & trpafmigsion (RoFeE Greak ﬁ}ﬁ'ﬁ the st may be

det er mi ned daﬂuﬁhh%ﬁwb&i{&ier?a Poced@ded impl@iddtéd Rapp®xitelid the ktatakDD  syst ens,
this |ist of TECs_1may b cific, suhasaso ed TFC |ist per

Iot s
timesl ot. éafﬁlh%?dawh%ﬁ?m t4(sfﬁer§bd.“c‘*aﬂ? cifs Arecegsstor %h.ty to
transmt t RRterthirfe wHiEHTFCEsHOLINR BlockedadiSdticafti£1to m\wéseﬁfﬁmunmeﬂe nt (step

76). A determnatlonls made. as to ethr th nsmtted
(o op 77y St Ui aferpaberine HeCTERSHp OOt PP oA TS nmde. (ot ep
79) as to \Mteida&&eoﬁtheﬁﬁsmliﬁeﬂﬁoh,bireﬁtﬂﬂe'EEﬁSthehéls&@ortall’ﬂFalhe previ ously
bl ocked TFCs ar l.e 1 dt C yer entity 14
goes to st e%‘é‘%ﬁ%ﬁ‘&%&@ hﬁfé‘eiﬁ’rﬁ @a‘g‘é r}{ ‘3’%}?‘1 | US02/ 33597
to the I\/AC:taBt:a'\xtmt ﬂe?trhﬂahti&mthIE’EGmHefthﬁdleheﬂE@&ﬁhdﬂofﬂaeﬂmunbl ocked and
are now av. )L no ure 7 [ 00441
However , ﬁl‘?cl‘a‘f St thoAr 7&% Yﬁ%ﬂpﬁhﬁw& SJ:‘“’Phhl ghest

t _ransm' SSI st @Vmartrﬂlﬁﬁmttbé,rmlfl‘mnhé nhiddlé phtienappeebaldof thé Esthis TFC wit h

hi ghest tr l%ig%gédito%‘éé“%ﬁet%%gag'g%n & txrn?tteciﬂ‘]ﬁ]mh%ro% gl‘éﬁ%p&&ﬁ%ﬁf ghhan the

maxi num al power,  a it pl e appr oxi nate the status
' TFC with the highest power reqturements that can be transmitted. Another

alternative is to apply a hashing function to approximate the list index that

exceeds the power capability.
[0045] The physical ehtify 14 determines the TFCs that are not supported
and previously blocked TFCs that are now supported (step 80), and indicates the
updated available and blocked TFCs to the MAC entity (step 82).
{0046] An alternative to sending an updated cornplete list of unblocked
TFCs, or a list of newly unblocked TFCs, from the physical entity 14 fo the MAC
* entity 12 is to transmit only an “index” to the sorted TFC list. For example,
when the TFC list is sorted, entries above the index are blocked and entries
below are unblocked. Transmission of the index will reduce the amount of control
signaling required between the physical entity 14 and the MAC entity 12.
[0047] A second alternative to sending an updated complete list of
unblocked TFCs, or a list of newly unblocked TFCs, from the physical entity 14 to
the MAC entity 12 is to send & measured or calculated value from the physical
entity 14 to the MAC entity 12 (or any other layer 2 entity) which would allow
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of each TFC in the sorted list (step 78). The specific proce sio
efficiently determ ne which TFCs shoul d be bl ocked is not 't@RET 2000 o t he
present invention, since there are nunerous alternative options that could
be utilized. In a first alternative of the present invention, for exanple,
since there Y80¥M"&tted TFC list, the middl e TFC wi thi RCUH®BIET s
checked to see whether it can be transmtted. If it is cannot be
transmitted, the TFC in the mddle of the lower half of the list is

checked to0 $®fajdr 2ichti6Ard doR iR Rt 0tlof akhilc@d BRGs. Ifsbb@bdidted n t he mi ddl e

of the |list can be transmtted, the TFC in, the mddl e of {he upper half of
the list ishatieaRey thostepsshoraindisvre ¢ agbeipg ne %’é‘%@’t@ﬁ?ﬂ 25 process is

{epeat _e;jt Ugbﬁﬂitytl?ﬁouﬂﬁglo‘béb&fdrhﬁdt_ bjﬂia?ﬁ&()pm&gl' 12 sedjlis _rsas@e'?ﬂaxd{mat E:an be
ransmtte ot her_, alterpative is to, apply a hashin une nto

appr oxi mat em[ﬁ | i stsqe%%g'sghafff t %‘3(5@?8&9%1 hQ‘ﬁ%\Rﬂ% pB—‘E‘b‘%bieP‘f"?' !.1‘9[ 0045] The
physi cal entiah¥mnild tiketmtated B, (o FFCEGadéxhat madstrdtiidalcalapgaorahed of and

previ ously bl ocked hat . are..no r{ed. ep .80 ngd ndi cates the
Cpdat ed avarlaEE Thae B Breoral el HEBAG e ipard ms 185t " 00361 an
al t er nat i veatalablertiCsdstap 8¢)pdat ed conplete |ist of unblocked TFCs, or a
list of ne nbl o d .JFECs, fromthe physigal entity..1 e MAC
entity 12 }A@bfi% traﬁ%‘%? 5(n:f%yFéﬁ}|'m ishdaef’gc%g %leéngs\tbvret Ie]%tbf’ééqbi g‘? For

exgrrpl e, Whenndically dét€hinglg | ’HFE}twmsndeo' owentegiizemetioisehevie ’IlhnMésC_ ?re 3I ockeﬂ
and entries w.ar nhl.oc n s3i.00 reduce the
anount of c%lhtf f(&)?mg‘?g}h'gﬁe?ﬁ%esfg%‘lﬁlr%gmﬁn weer O?%teﬂp yg%t%a%lé]\r%lélty 14 and

t he MAC ent pitrgeobfiguration &tdp 1023 sdpmd GllrCEY astabliviemend os essohifiggratienupdat ed

conpl ete | i?&c%ﬁ‘}“ﬂi%?%h&%%&%%é@%ﬁ@% seg‘sill:iig;ﬁ'_g. Zﬂliis Bl REKAG TFCs, from

t he physica entit s to send’a neasured or
cal cul at ed entitnd2f therphyricabteptitc 3¢ or eny ileyer 2 ox dpyehd dmtiliesntTbasy 12 (or any

other |ayerg 1%0{’% tc%(% %\gﬁ W#b&r@ﬂén@%ﬂéroa &Mﬁx‘oha%@ﬂ@ @R/ 04 13 1 7

PCTI USQ2/ 33587 th ] to determne the new set of available
TFCs. |t shagimphien.nct edpaxipivan lof pathe lotcpundehown HrepaBitstr e 4 as being

per f or med b&ahﬂ%/t%ﬁﬁt%%vgr gﬁ%ﬁﬁgbéou]&oﬁ%&l LfltitlasoapRba ARE [REBRDRY the MAC

entity 12 suc S steps .
» Additionally in TDD systems, this relative sensitivity may be timeslot specific.

{0050] The MAC entity 12 forwards the selected TFC to the physical entity
14 (step 104). The physical entity 14 transmits a TFC (step 106) and determines
the margin relative to the maximum power {step 108). The physical entity 14
uses the margin o identify blocked and unblocked TFCs (step 110). It should be
noted that this margin may be negative, which indicates a potential blocking, or
positive, which indicates a potential recovery. These blocked and unblocked
TFCs are then identified to the MAC entity (step 112). The physical entity 14
then repeats steps 106-112 upon each TFC transmission. Having received the
Blocked and unblocked TFC indications from the physical entity 14, the MAC
entity 12 updates the list of blocked and unblocked TFCs (step 114). Steps 104
and 114 are then repeated by the MAC entity 12.

{0051] Referring to Figure 6, a biock diagram of the MAC entity 12 and the
physical entity 14 is shown. The MAC entity 12 includes a TFC selection

processor 13, which selects the TFCs for transmission associated with a

-11-




[0048] Steps 76-82 are then repeated. Once the physical entity @ﬁ
transmts the updated list, (or TFCS i ndex or measur ed/ cal OB« al ue) of
al l owabl e TFCs to the MAC entlty 12, the MAC entity 12 updates the list of
avai |l abl e TFCs érstep 84). [00491 Ref erring to Figure 5, a second

al ternati ve WRSBA®A17100 to periodical |y deternini ng TFCPEVENENY pover
requirenments is shown. The MAC entity 12 initially uses the set of TFCs
configured upon CCTrCH establishment or reconfiguration (step 102). Upon
'CCTr CH est alphitithie GCToCHsepmntingthe desirod TrCHa dik SR, the thygodenitted with a

relative se ghtivit can_be N8 %ﬁ@ t dokell N€ physi cal
entity 14 o i'ﬁf/aﬁlg %‘?e%fﬁ? Oé’ﬁses?r%oenfh I'es. Odgegea#sl?é?‘ikw '?y can be an
En/ No requi meenindlindeatea theblakal prdopaigedied TR Isatenthe TH(E selerpioion, a

tol erabl e path.| A t
assumpt§ on SrOBETIcE AAPRSA pAIARE 2 PLORRRRE Bl IS B IE | PP oo

systens, th MparﬁhamomeOﬁbﬂ sfommqnnynqdmyocmutgl Wwﬁsn@@e MAEdayer @rother 0050] The
MAC entity eI- » Eq(!ﬂﬁéls 14 Q&Rﬁ%&%ﬂﬁhg_g&%&mgﬁ@ sﬂmlﬂnqq dddys, 14 (step

104). The physical ent transmts ep and_ determnes the
margin rel atthafél" @ MOP%@W@W@WV#G {%‘@E&)OffbeTFCW hlé HWP’E%?F‘O’%M ity 14

uses Lhe Mpdd fGulfalles yrhl Akactidnd 4RMAGkRAatImCH taleRitd0) . 11

shoul d be ot ed t'hat I's margin may d“E;atlve whi ch i ndi cat es a

pot enti al bls@xsi&mtg car algpodet defermingd @h ﬁhﬁ FGQt ealeckiop opreseioh| 13 ecovery.

These bl ock Tl o And MACMAC entity
(step 112). %gsr}?%gﬁ&g%l?%ﬁ@bea&%ﬁ@?ggeat syb%%lg%% 106- %s]f upon each

TFC transmi sﬂleohyell-%l%ﬂtﬁ&srfé‘@@i’mébyﬁﬁeeﬂtﬂ cHleMAG Fatitn fomes

| ndi cat i ons Jfieag fis: 1nhmg@ﬁo£meawﬂawm¢ﬁnMa@ona@hbmc@wmdat es the
i st of blocked and_unbl ocked TFCs (step 114% eps 1 ,and &14 are then

repeat ed by phyricahmmtityrid; (Ip responsepths phypet epft 8%bl ock

di agram of {hedie GahivaY addredffatidafor THTESC A entlty 14 is shovvn The MAC
entity 12 includes a TFC sel ectjon rocessor 13, whi c%ig ts t he TFCs

for. transm®lon askskquid banaipd thataltheughihe methads 36,58, “13 1 7

PCT/ 13502/ 3d@@#bed hereinbefore as separate procedures, it should clearly be understood by
those of skill in the art that the methods may be combined as desired for
particular applications and processing may be performed at the same time.
When combining logic in methods 190, 50 and 150, some changes in the logic
specified for each method are ﬁecessary for integration of the methods to achieve
proper operation. As such, while the present invention has been described in terms of
the preferred embodiments, other variations, which are within the scope of the

invention, as outlined in the claims below will be apparent to those skilled in the art
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particul ar CCTrCH supporting the desired TrCHs. Likew se, ihg 8@4 i cal
entity 14 has an allowed TFC processor 15 which determ ne P and
unbl ocked TFCs and indicates the blocked and unbl ocked TFCs to the TFC

sel ection rocessor 13. Although physical |ayer processin referabl e,
it is also POMMHPE to performsone of the aforenenti cfr@ﬂgpzf;‘é@gssi ng
within the MAC | ayer or other Jlayer 2 entities. In accordance with the
enbodi ments shown in Figures 4 andzpapyd he TFC processor 15 al so perfornms
the sorting of the TFCs by UE transm sSsion power requirenents. The sorted
i st or theViet&rchimadison of the relative sensitivity can .also be

determ ned in the TFC sel ection processor 13. Accordingly, this processing

may be perforned in the physical er, the MAC or other layer 2 entities,
or even a |ayer 13 erﬁIﬂpf}wd@héelm@éﬁﬁgﬁ@’%rﬁmﬁa’a@?q@m%‘&t%t ed TFCs 17

(chosen fr Omﬁahﬁp&e/ﬁi—dﬁtbéoﬁlbﬂli%n kb (FES)FONE oGl weR1eE el Rantterrida@  physi cal

entity 14. In response, the physical entity 14 indicates bl ocking and
unbl ocki ng feAedesposiintranspertshannebGCTse )rrlesmqtbo $RPEB8] t shoul d be noted

that al though t hgediBi-hofl it or @7EDE; have been described hereinbefore as
separate procedures, it should clearly be understood hy those of skill in

the art that thelippeks Hog thapglpetpd T Rofonfittate salectipnandaepepbipe theghepplc | ar

appl i cat i oNg)Rffy a BFOS F3SBImIRY tRA8sHREDA pHRE: 18de] fheheamptetiTFe.  Wien
conbi ning | ogic |n nethod 10, 50 and 150, sone changes in the logic

speci fied foFedsdmAEPHBR ]ﬁW@iPPé’é’é ealr§nq‘ or integration of the nethods to

achi eve proper wapahidtih®ihe CETrChieding thB kdlectédTEF Qiftse sdlecdd MU wasn has been
described in t]elrms eé{ the preferred enbodi nents, other variations, which
are within 9% of the invention, as outlined in the clains bel ow

w il be apparent to those ski IIed inthe art 19 April 2006 WO 03/041317

PCT/ US112/ 33587 _CLA t hod electing a
transport fornmaf coh‘gf?ﬁ\éﬁf gr‘?f% aé“%ﬁ?%?‘p“ﬁmlgﬁﬁﬁewgtﬁ%&ﬁéf t‘(a;orrbl nati on
set (TFCS) theTFUS@atingwideRirai®l irabsriissbepivenloval excadite aomagdesint € transport
channel (CCZ‘;H0 Abowerqevré?t hod conprising. selecting a TFC out of the TFCS;

3.  The method of claim 2 further comprising providing a status of
available TFCs of the TFCS based on the determined TFCs not exceeding a
maximum allowed power level and the selecting a TFC is by selecting a TFC out
of the available TFCs.

4. A nser equipment for selecting a transport format combination
(TFC) out of a transport format combination set (TFCS) for use in wirelessly
transferring a coded composite transport channel (CCTrCh), the user equipment
comprising:

means for selecting a TFC out of the TFCS;

means for eliminating the selected TFC for future selection and repeating
the selecting a TFC, if a determined transmission power level for the selected

TFC exceeds a maximum allowed power level; and

-13-




elimnating the selected TFC for future selection and repeatin ttbe step of
" selecting a TFC, if a determined transni ssion power |evel Foppi el ect ed
TFC exceeds a maxi num al | oned power |evel; ‘and transmtting the CCTrCh
using the selected TFC, if the selected TFC was not elimnated. 2. The

met hod of PR urt her conprising deternining the THEUYH¥¥he TFCS

havi ng a determ ned transm ssion power |evel exceeding a maxi mum all owed

power |evel. 3., JThe el nodial. Gl RioTEn hihi (LGRS irtt leéidi Ng a status
of available THC odfﬁtaﬁe TFES based on t%e deet erm ned TFCS‘,3 not exceedi ng a

maxi num al T&wetrspwheliminatedl and the selecting a TFC is by selecting a TFC
out of the available TFCS. 4. A user equipnent for selecting a transport

format conbination (TFC) out of a transport formt conbination set (TFCS)
for use in wir @ essTRe user geuprentioepirg endibe of dejmpd &rtheT cPRREYBEL channel”

(CCTr Ch), H%ﬁné%?&et@ﬂﬂhﬂﬁ%ﬁ@%ﬂﬂf@%avﬁgaﬂ&eﬁﬁfne&&laﬁﬁhi'sﬂ@na TFC out of
the TFCS; neans for elimnating the selected TFC for future selection and

repeati ng PeWRE level excepding ampEny alloed POBETRYRED t ransmi ssi on power | evel
for the selected TFC exceeds a maxi num all owed power |evel; and -13 19
April 2006 WO 03/041317 PCT/ US02/ 33587 means .f.or h% nsm’tti.%g t he CCTr Ch
usi ng the sel et ed Hiecser pauipment conlzel eptityrpiclzimes CEIPPHETed. 5. The

user equi paRBhs foRNiro@lingH sthbusQff dvhdible 4AFOYId hee TEOBrdsed ng thereans f or

determining the T f the TECS having a determ ned.transm.ssion power
| evel excegﬁFﬁ‘b‘nﬁ‘fﬁﬁ%n’tﬂ%e&ﬁ%dﬂ‘ ‘“Pe%@ ed gowey, lev gg?&net%ﬁi prent
control entdlécyingb THRGs by Selédting A @F ot pf iheianglable®EGs. f or provi ding a status
"of available TFCs of the TFCS based on the determ ned TFCs not exceeding a
maxi nrum al | oned power | evel and the

7. A user equipment for selecting a transport format combination

(TFC) out of a transport format combination set (TFCS) for use in wirelessly
transferring a coded composite transport channel (CCTrCh), the user equipment
comprisiﬁg:

a medium access contro} entity for selecting a TFC out of the TFCS; for
eliminating the selected TFC for future selection and repeating the step of
selecting a TFC, if a determined transmission power level for the selected TFC
exceeds a maximum allowed power level; and

a physical layer processing entity for transmiiting the CCTrCh using the
selected TFC, if the selected TFC was not eliminated; and performing the
transmission power level determination for the selected TFC.

8. The user equipment of claim 7 wherein the physical Iayer processing
entity determines the TFCs of the TFCS having a determined transmission

power level exceeding a maximum allowed power level.

9. The user equipment of claim 8 wherein the medium access control
entity provides a status of available TFCs of the TFCS based on the determined

-14-




selecting a TFC is by selecting a TFC out of the avail abl e TFCs. 08. A user
equi pnent for selecting a transport format conbi nation (T]|9(3§ip%lt?t 8t a
transport format conbination set (TFCS) for use in wirelessly transferring
a coded co i ransport channel (CCTrCh), the user equi pnment

conpri si ngmgﬁirjr’;éﬁ?'tdm access control entity for selectinff é"s%fﬁssdut of the
TFCS; for elimnating the selected TFC for future selection and repeating

the step 0fTF§§ﬁ&%§cée@9in§aIrFan&z£aﬁoﬁ'&in&@é Aol @RS BbpRTROUET | evel for
the selected TFC_  exceeds a maxi mum all owed power |evel; and a physi cal

| ayer proceblkietsting G qubel the arpileple B t he CCTr ch using the sel ected
TFC, if the selected TFC was not elimnated; and perform ng the
transm ssi on power |evel determ nation for the selected TEC. 8. The user

equi prent of cl 4%m P merbpicnselestingn Famengrt fougaticompbispBeniTE) owst i ¢ y

det er mi nes § handdotiStothat! BRbihEGSh BATIOS)Hobiedeah HiifRREY LRSS LN - pover
| evel exceedi nﬁ a mexi rum al | owed. power |evel. 9. The, user equi pnment of
clai m 8 whefgsthe S‘ﬁ"e"dﬁfﬁ?ﬁ&’&”é%lmpm’ thedpethoq coppgiFiies a stat us of

avai | abl e TFCs piovidigs allES bRREGIITTC: ould 6f THE: 6f thib RS prediohsly Rpriid 2006 WO
031041317 qultusozlde 587 TECs not lex eedi a maxi num Ilgwed ower | evel
and the sel®8F s TgsIon, HORE| '8 PR A E B HUTR YT 2t e A9BF abl e TFCs.

10. A et haevei;or sel ecting a transport format conbination (TFC) out of a

transport formaf conbi i,0, e TECS) for.use i i 1,e ly transferring
a coded corrposﬁtof §a%$£&g%e&ﬁ@héﬁ%ﬁmf)éﬂﬁﬁhﬁ Eiehglo‘\f’%flh']&ﬁfi'g%ﬂri si ng:

provi di ng aletdrafinedf trindsnddsa pbives levul expéedidpGheahasdihem THcwef pewerous| y havi ng
a determ nqd ransm ssion power |evel exceeding a nmaxi nrum al |l owed power

| evel ; for "€aCh bl ocked TFC, deternining whether the bl ocked TFC has a

det erm ned tr anfresdi idockpdBBE o esdecding disdmagintulie alimoddnpowenldvelbved power

level ; based on the determination, restoring that blocked TFC to a list of available
T¥FCs of the TFCS; and
selecting a TFC out of the list of available TFCs.

i1.  The method of claim 10 wherein the determining whether the
blocked TFCs have a determined transmission power level exceeding the

maximum allowed power level is performed on a periodic basis.

. 12,  The method of claim 11 wherein the periodic basis is every

transmission time interval.

- 13. The methed of claim 10 wherein the determining whether the
blocked TFCs have a determined transmission power level exceeding the
maximum allowed power level is performed by predicting a transmission power
level of the blocked TFCs.

14. A user equipment for selecting a transport format combination

(TFC) out of a transport format combination set (TFCS) for use in wirelessly
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for each bl ocked TFC not exceedi ng the maxi nrum al | oned power | evel = based
on the determ nation, restoring that blocked TFC to a Ii st (pAPEl2006ap) e
TFCs of the TFCS; and selecting a TFC out of the list of avail able TFCs.
11. The method of claim 10 wherein the determ ning whether the bl ocked
TFCs have a“@P&H#i7ned transmi ssion power |evel exceedi PEITEHYE334Taxi num

al l oned power level is performed on a periodic basis. 12. The nmethod of
claim 1l wherein the rd odic.basis |s.ever r m . ssion.ti i nterval .
13. The met ROB S8 iee Fo bty B o sl ST hoR Tt et 11’0 ke
TFCs have acoirging:ned transm ssion power |evel exceeding the maxi mum

al |l oned power |evel i.s per.f.ornmed b di gtdn } SiSJ ower |evel
of the bl ocked 'Fll—‘%sn? f%ﬁrgﬂélﬁgearﬂsetq%ibg‘%ﬁé ﬁ‘%‘gF%‘slgf)fe@??%g}g%?g%gport f or mat
conbi nat i onpref¢ibEgy having afletamipnediz pomiisdiorprwer koetoiaadibpa mesimyT FCS) f or -use
in wrel essL}Xou‘reﬁ?kogrrﬁ\Pélj | 2006 WO 03/041317 PCT/ US02/ 33587 transferring a
coded conposite transport channel (CCTrCh), the user equi pnent conprising:
means for provi deéteguimidg Hecked TECouterd forf@sh blatked (TR € dstermiping FCS X

previously Havhpoa pietTRAGL o ﬁ{}ﬁaﬁﬁ ' I 16%e&RMF NY a maxi mum
al I owed powlgr Jdlheygl ; g%e?g:ﬁm ni r?gdeb ocC ‘%3’"% rrigg g‘;’?%l%eeach b{I;éocked TFC,
for det er mi emgpximpetalieved prveplayeked TFC has a determ ned transni ssion

power | evel excg&gdﬂagmbm&eﬁ@ﬁd%m%%gﬂbmr'récem!emresﬁ[g%é ng unbl ocked
TFC neans for each bl'ocked TFC not exceeding the naxi num all owed power

| evel basedmarmuealetedmiatlerelbasedon thegdebarminptionaior restasineddatirC to a | st

of avai | abl g, kE&Frefto b St JFatlarf PRERA MR TRES;384€Ct i ng a TFC out of the
list of avalilable TFCs. 15. The user equi pnent of claim 14 wherein the
det er mi ni ng bl oBRRE for selecting a TFC out of the list of available TFCs,

15.  The user equipment of claim 14 wherein the determining blocked
TFC means performs the determining of whether the blocked TFCs have a
determined transmission power level exceeding the maximum allowed power

level on a periodic basis.

16.  The user equipment of claim 15 wherein the periodic basis is every

transmission time inteival.

17.  The user equipment of claim 14 wherein the restoring unblocked
TFC means determines whether the blocked TFCs have a determined
transmission power level exceeding the maximum allowed power level by

predicting a transmission power level of the blocked TFCs.

18. A user equipment for selecting a transport format combination
(TFC) out of a transport' format combination set (TFCS) for use in wirelessly
transferring a coded composite transport channel (CCTrCh), the user equipment

comprising:
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TFC neans perfornms the determ ning of whether the bl ocked TFCs have a
determ ned transm ssion power |evel exceeding the nmaxi num 8 0ﬁower

| evel on a periodic basis. 16. The user equi prment of claim 15 wherein the
periodic basis is every transmssion tinme interval. 17. The user equi prment
of clai m 14VQH¥EHEHA t he restoring unbl ocked TFC neans PEEUERFPTERS whet her
the bl ocked TFCs have a determ ned transm ssi on power |evel exceeding the

maxi mum al | owed %)e\%gma\ sgcorgélolegt: q"oxflgr:pvq §‘ahs (%}ﬁ)'int:ﬁéd ?ﬁbﬁ)u\eef level of

the bl ocked TFC8 User equl elec ransport format
conbi nat i onTECS FQhedIRCSqire‘aoualsahSpogta daberMeddeﬁtqnowmeﬂeveIrFCS) for use

in wreless T osite transport channel (CCTrCh),
the user eq%’%éeedg‘{régé‘%’gﬁ“pn s?"?f"&%?%l%gﬁmmnl 2006 WD 11311111317 PCT/ US112

/133587 a rredlphmlaétaegtsprewmmg)bnfefmfoltgacﬁ blocked §WICdfom geterhingig of bl ocked
TFCs out of [ t ansm ssi on
thEE&%hQiﬂoEﬂlﬁ TFC s BlaE HB.H:% poweBgT gvﬂiﬁ 1&e %ﬁ%ﬁ £

power |evel exceedin maxi mum a | ayer
processi ng damiaymap @@Rdrpomebbkédaﬂﬁzc for determ ning vvhet her the

K I onas u ekl Me oS AL S GNRRER THRYE): LXERREIND (e

maxi mum al | oned power I um access cont for each

bl ocked TFGnmemuEyeliasei pewehlevel basddnamibe|detpmeinationelpr restosingihated on t he

det er mi nat 'Iﬁébkeci?FCWEE@.Bfmllﬁlhé‘ft‘FCQBﬂﬁg?ﬁch&dtf&s@lel:ﬂu%a'ﬁf‘c ay@i | abl e TFCs
of the TFCS; and for selecting a TFC out of the |ist avai |l abl e TFGCs.

19. The usef thayiftghamilalde TECai m 18 wherein the physical |ayer processing
entity perforns the determ ning of whether the blocked TFCs have a -
determined transni ssion power |evel exceeding the maximum al | owed power
level on a peribli cTBasrs. epirmetieol daim cfuipersht thg pbrefah l4geTwherein the

periodi ¢ b3sbasdiSy @¥RF Yerforms the determining of whether the blocked TFCs have a
determined transmission power level exceeding the maximum allowed power

level on a periodic basis.

20. The user equipment of claim 19 wherein the periodic basis is every

transmission time interval.

21. The user equipment of claim 20 wherein the medium access
controller determines whether the blocked TFCs have a determined transmission
power level exceeding the maximum allowed power level by predicting a

transmission power level of the blocked TFCs.

22.  Amethod for selecting a transport format combination (TFC) out of
a transport format combination set (TFCS) for use in wirelessly transferring a
. coded composite transport channel (CCTrCh), the method comprising:
(a) determining which TFCs of the TFCS have a determined transmission
power level exceeding a maximum allowed power;

(b) based on the determination producing a list of available TFCs;
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transm ssion tine interval. 21. The user equi prment of cl ai 0. rein the
medi um access controller determ nes whether the bl ocked TFCSPH 6a
determ ned transm ssion power |evel exceeding the maxi mum all owed power

| evel by predicting a transm ssion power |evel of the blocked TFCs. 22. A
met hod for ¥Q%E{1#%g a transport format conbination (TREYVEHRSBHE a
transport format conbination set (TFCS) for use in wirelessly transferring
a coded conposi CCIH thod conprising: (a)
det er mi ni ng whi é%gé%@géﬁ%%&;@%quée a %%%?%Qﬁgg‘st ransm ssi on power

| evel exceedi ng{d remriingistens (2dtbardughdwlen;a geoipdibhsdsl on t he det erni nation
producing a list of available TFCs; -17 19 April 2006 WO (#3/041317

PCT/ US02/ 33587 (c) selecting a TFC out of the list of available TFCs; and
(d) repeating s£&ps 'I%la)mﬂtthwgm@lﬂi{n@? whergingdbe pededic bagis & omegeveTyie net hod -of
claim 22 whgLgiLheiReiiiedi.¢ basis is once every transmssion tine
interval. 24. The method of claim?22 for use in a tine division duplex
conmuni cation system wherein a list of available TFCs is produced for each
time slot. 25.p7he et Reghodf ofCligitN232¢ MRk einN at RreSERRidr@ Hnpiag! udes
determ ning whether a TFC having_a highest required transn ssion power

| evel out ofommpnicatimrsysam whereiist efavailable THes gavddrepsdfencrevidae power and i f
t he hi ghestgi equired transm ssion power TFC exceeds the maxi mum al | owed
power indicating all the TFCs of the TFCS as bei ng avail abl e wi t hout

anal yzing the other TFCs of the TFCS_ 26. The nethod of claim 22 wherein

the TFCs of thegd FCPharRtidadeEREn 2D A56dinthe Step GG deRRBIMIASI ON powver
det or i ni nghoRber arFRC HEVABA ISA<Et HRHFSbEPEHERT BOEIBH OV thFCS 19 |
anal yzed t OTECs of the TRCS exceeds the maximum allowed power and if the highest

required transmission power TFC exceeds the maximum allowed power

indicating all the TFCs of the TFCS as being available witimut analyzing the

other TFCs of the TFCS. |

26. Themethod of claim 22 wherein the TFCs of the TFCS are ordered
based on a required transmission power level with respect to each other and the

step (a) uses the ordering in the determining.

27. The method of claim 26 wherein a TFC of the TFCS is analyzed to

determine whether its power level exceeds the maximum power level; if the

analyzed TFC exceeds the maximum power level, the TFCs having a required
transmission power level greater than the analyzed TFC are deemed to exceed
the maximum power level; and if the analyzed TFC is below the maximum power
level, the TFCs having a required transmission power level less than the

analyzed TFC are deemed to be below the maximum power level.
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determ ne whether its power |evel exceeds the maxi mum power F# if the
anal yzed TFC exceeds the nmaxi mum power |evel, the TFCs havi%épﬂ (gHU|red
transm ssi on power |evel greater than the analyzed TFC are deened to exceed
t he maxi mum power |evel; and if the analyzed TFC i s bel ow t he maxi mum power
| evel , the WREXHEHVI ng a required transm ssion power | &FEUSE288¥7t han t he
analyzed TFC are deened to be bel ow t he maxi nrum power |evel. -18 19 Apri

2006 Y0 05/ 01153 PEINSAAMAIALiRSs wTBRMEL 0BG Boduify ein (e

availability list is upda ng a conplete list " froma physica

| ayer proceswiding aeiste st &om@lmhmcahtademwe@ﬁmg@nﬁbhtq ayweddn The et hod
of claim 22, Q&L dhbhge,avai lability list is updated by sending an index
representlng eé froma physical |ayer processing entity to a
medi um access control entlty 30. The nethod of claim 22 wherein the

avai lability |isgh I%u&ct@ﬁmfbmmaﬁmmmexmgﬂﬁ hi9Rds Ry Pdaedraﬁl um access
control entity to determ ne b] ocked ysi cal | ayer processing

entity to t%%@dﬁ#%@@@gewtm@#e%ﬁm ?omalph.*fﬁece#sléyelelamemt f or

sel ecting aedtitd BsPRALdinfQicbBE cRfR i@yl on  (TFC) out of a transport format
conbi nation set (TFCS) for use in wirelessly transferring a coded

conposi te transport channel (CCTrCh), the user equipment conprising: nmeans

for periodicallyp, deTﬁémemowfminsbzwﬁgsmqﬁeamaﬁﬁeﬁhmyap@tedi@t er m ned

transm ssi on power |evel exceeding a nmaxi num a power. means based on
the det er m %284 veBe Bmgawadlanwsﬁssamaba?tﬁmmﬁewaewm%ﬁ%s for

sel ecti ng arfickiriil plykichlBydripsdce@ing@nbity tatHeeneliffss accdsd codti et@@r equi pnent
of claim 31 wherein the periodic basis is once every transm ssion tine
interval. 33. The user equipnent of claim31 for use in a tinme division
dupl ex conmuni mat | Anussy sieEpinebiefog isBleetidgi & traBpodly firnab kemblifdisoni s produced

for each t I(H;EC) out orl' a transport format combination set (TFCS) for use in wirelessly
transferring a coded composite transport channel (CCTrCh), the user equipment
¢comprising:
means for periodically determining which TFCs of the TFCS have a
determined transmission power level exceeding a maximum allowed power;
means based on the determination for producing a list of available TFCs;
meauns for selecting a TFC out of the list of available TFCs.

32. The user equiﬁment of claim 31 wherein the periodic basis is once

every transmission time interval,

33. The user equipment of claim 31 for use in a time division duplex
communication system wherein a list of available TFCs is produced for each time
slot.

34, The user equipment of claim 31 wherein the periodically
determining means includes means for determining whether a TFC having a

highest required transmission power level out of the TFCs of the TFCS exceeds
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34. The user equi pment of claim 31 wherein the periodicall ggAde @g ni ng
nmeans i ncl udes neans for determ ni ng whether a TFC havi ng Hpt)‘ﬁ t
required transm ssion power |evel out of the TFCs of the TFCS exceeds -19
19 April 2006 WD Q3/041317 PCT/US02/ 33587 the maxi mum al | owed power and if
the hi ghest YEHHPEd transni ssion power TFC exceeds t hECHER A al | owed
power indicating all the TFCs of the TFCS as being avail abl e w t hout

anal yzi ng t hge QhRRkmdle® e@bovtd? ndir hehighBst rddiEred &8 hsRRMbOFIE TRE Cl ai m 31
wherein the TFC(;F&]‘é t he TF%@ar ordered based on a requir transm ssi on
power | evel ffee aripup alioned, roy g apdicating aththe JdGsfithe F¥GS g8t er mi ni ng
means uses ibbRgavdRbidgithout hhdy et kiRl TYCs 36the THESUSEr equi pment of claim
35 wherein the periodically determ ning neans analyzes a TFC of the TFCS
to determ ne whether its power |evel exceeds the maxi mum power |evel; if

t he _ana:jyzed TF_cg5e;<cnﬁds;e:tanliprﬁm?gbmuimmweréﬁﬂuﬁi?asmthﬁéﬁ%ds@éicng a | |
required transm gsion power, | evel  greater than the a z are deeme
to exceed t ﬁ@ﬁi’f‘ﬁ%ﬂ%‘?“ﬁ%sw il IPY‘FZW&%&?{J’Q%EO gﬁ‘—%"ih? bel ow t he
maxi mum powahd tie\petieditdl defdemitiay mbghsaised the bidedBlg lifi cHrsd¥tarminghe. power | evel

| ess than the anal yzed TFC are deened to be below the maxi nrum power |evel.
37. The user equipnent of claim 31 wherein the availability list is

updat ed by sendidfg &heonpdretguipmedt bf einia |36y whewin | thy eperjpdizalyssi ng entity
to a medium,access _control entity. .38 er .equi nt of claim3l

wher ei n them%tt'3 2 Ta ir?%afaflqulgtes??%ﬂ{)%ﬁ?gégﬁgl&ese%%ﬁhgggﬁl%d@?e? epresent i ng
bl ocked TFCavélr @needs gthy shacdhuinaysver lgeh G $he agalesid THCtexcadsmtlld um access
control entj tgi. 39. The1 user %ﬁi poENt of cl adtrp 31 .vvhenr ei n rlhe1 availability
list is updated by Eendi g & var dé"af FOWEHG a Hedrtm akcess control entity
t o det er m ngreafiet thakdble dita(zed TBGare delavad ©alkcded Ylermmriomesmwagleeslf ity to the

medi um acc Cod if gh%%gﬂilzefﬁgé I‘s)i)'eloivzl;ge maximum power leve], the TFCs having a

required transmission power level less than the analyzed TFC are deemed o be

below the maximum power level,
37. The user equipment of claim 31 wherein the availability list is
updated by sending a complete list from a physical layer processing entity to a

medium access control entity.

38. The user equipment of claim 31 wherein the availability list is

updated by sending an index representing blocked TFCs from a physical layer

processing entity to 8 medium access control entity.

39. The user equipment of claim 31 wherein the availability list is

updated by sending a value allowing a medium access control entity to determine
blocked TFCs from a physical layer processing entity to the medium access

control entity.
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19 April 2006 WD 1131041317 PCT/ US412/ 33587 40. A user equigorre fgr
selecting a transport format conmbination (TFC) out of a't a‘ﬁgiglégrqo f or mat
conbi nation set (TFCS) for use in wirelessly transferring a coded
~conposite transport channel (CCTrCh), the user equipnent conprising: a
physi cal - | a‘V‘éP”‘BP&essi ngentity for periodically deter RWHU#33¥i ch TFCs of
the TFCS have a determ ned transm ssion power |evel exceeding a maxi num

al | oned pover; 4nd A oBAL M ACEES SRR égluzﬁgg{,%x%@%sz%ﬁgaw

determnation for producihg a |ist of aval or selecting a

TFC out of (FI{8 ot of a bfangpeat fompriecombingtion set (PRESLbeusequipriesly of clai m 41

wher ei Nt Ne.RGEL B2 ColRAThRpbsTie UAREportSURADNA] {CCARER, BRI 2By dybipheht €T Val . 42.
The user equi prment of claim4l for use in a tine division duplex

conmuni cat PP em wherein a list of available TFCs is produced for each
time slot. 43,phb8cdisfkr ftisRIBMttPhbr SRl anbrEShMwhReTREY Si cal | ayer
processing entity determ nes whether a TFC havi ng a_hi ghest required
transm ssi eﬂhg’wé% hpya Asfeterpingdirgngmistioppogir levebexpendingARaERED he naxi mum
al | oned powRsweadwhs; ahdle hi ghest required transm ssion power TFC exceeds

t he . maxi num al | owed gower i n(ﬁi cat %}ng all, the TFCs r%tg thg TFCS as being
availabl e wi t RERUBRAtCessicoRyTel grity b o fhedetgrmpmgoniorigeduting atne yser

equi pment  Bét of haiiAbK TR bl for bdRtihE CFFClout Srend fiseer avslablendesed based on a
required transm ssion power |level wth respect to each other and the
physi cal |ayer processing entity uses the ordering in the determ ning. 45.
The user equi paent Mk webdiqgiiphentbiRlenh 21 Wherddhitf fedbdit BYHLY is oREe0CESSI NQ
entity anal‘yzes a TFC of the TFCS to determ ne whether its power |evel
exceeds th€ eﬁh???ﬁﬁﬁ%we?‘g%ﬂ if the analyzed TFC exceeds the -21 19
April 2006 WD 03/041317 PCT/ US02/ 335%7

42.  The user equipment of claim 41 for use in a time division duplex
communication system wherein a list of available TFCs is produced for each time

slot.

43. The user equipment of claim 41 wherein the physical layer
processing entity determines whether a TFC having a highest required
{ransmission power level out of the TFCs of the TFCS exceeds the maximum

allowed power and if the highest required transmission power TFC exceeds the

maximum allowed power indicating all the TFCs of the TFCS as being available
without analyzing the other TFCs of the TFCS.

44.  The user equipment of claim 41 wherein the TFCs of the TFCS are
ordered based on a required transmission power level with respect to each other

and the physical layer processing entity uses the ordering in the determining.

45. The user equipment of claim 45 wherein the physical layer
processing entity analyzes a TFC of the TFCS to determine whether its power

level exceeds the maximum power level; if the analyzed TFC exceeds the
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maxi nrum power | evel, the TFCs having a required transm ssign Eﬁ‘ | evel
greater than the analyzed TFC are deened to exceed the maxi %% | evel ;

and if the analyzed TFC is bel ow t he maxi mum power |evel, the TFCs having a
required transm ssion power |evel |ess than the anal yzed TFC are deened to
be - bel ow t W& %8 dum power |evel. 46. The user equi pme§/U§$2/385ai m 41
wherein the availability list is wupdated by sending a conplete list from

thr physi cghagftubd Yot 1ERE tﬁ?@FéQh%ﬁE%Sreqnﬁ%tt&ﬁlsnﬁé&ﬁdnt%weﬁfevel'rhe user
equi prent of claim 41 wherein the avail abil | list is updat ed by sending

an index r <pPRSeEhEn ke W@WQF@W‘P@%"%@% wauppeer leyaliocessi ng

entity to t:ﬂﬁlmfélaumymm%%wtaémgﬁmﬁpo#&1eth@héJﬁ&Ish% Igrament of claim
41 wherein the availability list _is pdated by sending a value all ow ng
t he medi umTatRiEeskiransmissiam nopey leyel legs tb&@tﬂe%ﬁaﬂﬁ@%%@wﬁ edtorheom t he

physi cal | 3Rk b BSRRAGoRBtleteyy t0 the nedium access control entity.

46, The user equipment of claim 41 wherein the availability list is
updated by sending a complete list from thr physical entity to the medium access

control entity.

47. The user equipment of claim 41 wherein the availability list is
updated by sending an index representing blocked TFCs from the physical layer

processing entity to the medium access control entity.

48.  The user equipment of claim 41 wherein the availability list is
updated by sending a value allowing the medium access control entity to
determine blocked TFCs from the physieal layer processing entity to the

medium access control entitfy.
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