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{57} Abstract: Thc present invention discloses a
method and system for cnabling clliciem reduction
of TFCs in the TFCS 1o achieve desired transmission,
while remaining within desired power and data
requirements.  Upon the U3 itransmission power
requirément exceeding the maximum or allowable
wransmission power the MAC shall be informed for
subsequent TIC selection of all TFCs that currently
exceed .this limit. The UE wilt then chose the THC
wilh the next fower transmission power requircment
and the sequence will continue unlil an acceptable TIRC
is determined. The present invention also ensbles the
replacement of the T1Cs in the TTCS and advanced
determination of non-supporied TICs. The TICs that
require tansmission power preater then the maximum
or allewed UE wansmission power shatl be determined
continuously in eveiry TT1, not just in TTls where the
maximum power has been exceeded.




Abstract: The present invention discloses a nethod and sy tg%enabl I ng
efficient reduction of TFCSin the TICS to achi eve desired ©P ssi on,
~while renmaining within desired power and data requirenents. Upon The UE

transm ssi oggaRMAL17 Fequirement exceedi ng the maxi num Wcﬂslﬂ%%@'
transm ssion power the MAC shall he informal for subsequent sel ection

of all TFCs that currently exceed this |[imt. The UE wll then chose the
TIC with the next |ower_transm Ssion ower uirement and the sequence
W11 cont i el S mEtiiiR MAHED FOR ST DT HAME B DAREL B ent | nvent | on
al so enables the replacenent of the TICS in the TICS and advanced

determ natiQ f non supporte d TFGCs. The TICS that require transm ssion
power greatlg&)??hen the maxi mum BAFKGRPBWBA UE transmi ssion power shall he

det er mi ned {0663t i NUDUThiyd Ganaumd/@@ﬂomxﬁ&hcdmﬁtsyétans Dysudehe the nmaxi num
power has %@@% #&éf\&“ | 2006 r ]al ; 17 PCT/ US02133587

[ 0001] SYS ASPIBAIAR €T I RRRIRDABTRTPIRFFAHID2] BACKGROUND
10003] | n Thhditossettat atoulin rdg3GP the MIgsni Eyaipnent sw QdSTB:ranB;ﬁitaﬂﬂ g Link

Condi {1 on PRSP FoRoT PETCR B AL Eh e I DOt PRonT T ot a
transm ssi drangniiwion gheat &rah&hﬁ%&dt&hﬂﬁ)é&;ﬂbb’ﬁo&ie&%tt@f atilposdegal maxi num

- transm ssi QR POWeLe: thbh S Mtk SovdlAbvel SAYfrSmiiPed the BASM LS €0 at a power
power level in 3G communication systems. When these signals are transmitted

“at the maximum power Jevel (which is less than their desired transmit power

level) they experience degraded performance and have increased error rates,

increasing the likelihood that the transmitted data will not be received, and that

the system resources being used are being wasted.

{00041 One prior art method for handling this maximum power condition is

to continue 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.
0006} 1t is also possible to continue UL transmissions when the desired

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




| evel greater than the maxi num power |evel are transmtted a% Uz% gaxi mum
power |evel in 3G comrunication systens. \Wen these si gnaI]sg P 4008 nsmit t ed
at the maxi mum power |evel (which is less than their desired transmt power
| evel ) they wxpakibence degraded performance and have i ngEgagagsks@f ror rates,
increasing the likelihood that the transmtted data will not be received,
and that the systemresources being used are being wasted. [0004] One

prior art method for ndl ing.thi Xi wer, condition is  to continue
the transm §Sron ?Vef%elag%;?%m“ae?qsg%ﬁ% @%&Pﬂf@?’i‘%}ﬁ%ﬁ?mﬁfansm ssi on
power and r ekrysprifiedthatlimirthisqreriedt i on capabilities of the receiver to
correct any &ghPrs thal cur.. Thi timately.results in undesirable
system perf[_or ngnce, SI ?15:%%{%% ”?é%”ﬁg‘ﬁ?z%?%‘ﬁéw eISp%céﬁe‘rfd;ff@“%?mﬁmﬁomer | evel
that is not singelépasieissions Hwitreaiine &hyewde dévelegrehler ¢ham the pragimumat e .

per formance h'%@lﬁ of . i ' | um power :
condition ig#gﬂﬁ?@ﬁgg&?ﬁ% p ?((r;]) K%Eygggagggoﬁﬁ%%éngenf gorgl}tdﬂ]e period-

t hat the reglfailed trapsraissions sésolt ipdnereased opevherdaireducerdk rafis researck evel  of
error rate p rd‘gyrrgg | g h tde - j p I pability. This
met hod mai nt%i r‘?sggh_e‘9 ggﬁ%d%?’%ﬁ%‘?rgﬁé é%g"rl%g)r(érlrlgymr:&g gé\ﬁataﬂg‘@rfgguction of
the data rardtransmeen resultjin ag|ineesso inihe| BLER, theoetyicausingsulisequenhi ssi ons when
the desi r edinROWET poWeE el XS SleinBtto BRXLEINTHL DB &aﬂg' Lt %0 t hout

ef fecting tﬁlg UL pctll)ata rqléqui.r errem? by al | ow ngmﬁt_e1 Bl ?%Jg%r&& Rat e (BLER)
to increasethetflf & algndpbanymitingali itapedmie dowen painsreiab iksiganl te he peri od
from when t HgerfRélcdWiio IRRLgE AR ih tRO UL RS hGGoWe e dnBrotRigtithae UL

transm ssions can be reconfigured to -1 19 April 2006 W1/J/ 114131/

PCI JUSf 2133%%7 ngt impaerede BLER aptformanee for theyarigny diennel condifiensr d§, UE

per f or Manc e;HeQRAMdePEFRRt DS a{;ﬁo@ga@iﬁdr@&e&@ﬁm&%em fdyhie BRITAE, [00071
There is strong notivation to exceed the specified requirements since
transmi ssi offansMh et 2eptier devel gaonter fhapenecessamyt o meindaint the degigedum transnit
power Ievelpeafoemhﬁ&é,elleyuiﬁﬁgina}ehuge‘é%a&b%amtc@@fﬁc@&éﬁQWdfbaf 1ffe.r €t ransmni ssion

of failed t[rﬁlgss!m ssiTons result in increased overhead, reduced radio
resour ce 0 o achieve or exceed the performance requirements for improve

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-




efficiency and reduced UE battery life. Services that do n al. v&for
retransmssion result in an increase in the BLER, thereby
subsequent increased power requests to attenpt to nmaintain the BLER

quality targetuwmssbnice the UE is already transmtting afcdulssa/ 48 mum pover,
an increase in signal to interference ratio SIRtarget used In the UL
transmt power control algorithm does not i rrprove t he BLER performance for

t he current nnel ond hann ndi t i ove, the
i ncreased Slloge{ﬁar geth mgm {;1’%‘?3;][%@C “fcfc‘?f'ﬁg lé@\é)“ﬁg@%r | evel
greater thmim&@e’fE@.fq{ ttaa:sﬁimsiahanﬂmeaﬂeﬂnﬁgﬂmaﬁdi@bﬁﬁ&ce&taﬁesul ting in

r educed radl o heseunce stcla Fencfﬁ nd batter 1(13 8 081 To, achi eve or
exceed the P fi oy Frent af‘%‘?”‘f’%t’ eijp y@fﬁ'[ 39 7819k vi ce (Q09),

ornance requ
an effici erltnmﬁtvhddthefphadyahkammghs‘ed;lQnu&déueaﬂism &&isﬂﬂsslaneﬁphmmﬂt S is

y te d I t
s SO B GO URABh BEhE sot igle gy °L  e0e e
whi ch are m@nzimlgwradlthrelmhq:mteétcsqheMAGEdncthERtmaiaximumlam@ems The
physi cal hﬁ@ggt&%msﬁ&kog&?gdth%sﬁd}g pport multiple TrCHs

si mul t aneous rrp05| te Transport Channel
(CCTr CH) . ‘Iiﬁ‘él?CCTr CWhein| dyes MAG} iy dnipimed afinthentexiofurd atraalbowablech TrCH to

exi st in any, specidd CBCi)lWH M§%§ﬁd_ﬁl€%‘c Qv\(, 4 chlsbltdis C(H&IJLTI period is

specific to each Tr Wthin eac r|o or a specific IrCH the
amount of dacwmtiougieedistiaseblpeked, fhatiis, reuovl@glﬁamﬁhan@pﬁﬂaﬂaﬁ@ﬂ‘m (TF). (00101

For the %%&&ﬁwlsﬁﬂgmﬁat@%mm&%&&&n %&ei;ﬁg ndd O{ teach TrCH s

known as the Transport Forna nbi nat of the
avai | abl e 'bF@B’Ck‘(d Hoclgfl [FE$ map be latexirbsfred t«atlie@wed amlatbledl'l“e@‘ﬂ hyg options),

s known he I rRASPRYS § blggg&t e@g,gplv{;@etnl 9% §Pt 6%@@ tﬁgw%%é April 2006

WV UJA14|JI / PCT/ USQ2/ 33587 (00 1) For eac Medi um
Access ContRegpuremsess indicate the abilitetosaprorttbese BrCawitinlser than enpasal a TTI basi s.

This TFC angtasafaabest Makad UB traRtaiksRedeler. t he physical layer for
transm ssi 0013f' theTEhySI cal data request

ere are, however serious drawbacks with the current 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




primtive. If the physical |ayer subsequently determ nes tr nlif on of
this TFC exceeds the maxi num or allowable UE transm ssion %

physi cal status indication primtive is generated to the MAC to indicate
t hat maxi mum power or allowabl e transm ssion power has been reached.
100121 When the MAC is inforned of the maxi mum or allowable transm ssion
power has been reached, the TFCs that would cause this condition to

conti nuera‘dﬁ?o ?é%o%&c&rﬁreblbg@fcﬁ%het%l%n iSpTs! eaMGdellT 08 bBSoasin®f ool | abl e
TFCs, wunless the TFC is one of TFCs whi ch atcording to the 3GPP

st andar omfstjmms)deglbdettblduumgd:hemlmmmwrnalydlblenl ater restored to the set
of avail abl e TFCs .unhl oc them in subse od n the UE
transni ssi on povverg %8’%% nf%&imc?ﬁ]fl?es ?rﬁ% ‘{/ﬁ{E‘ sal%ﬁ%'gﬁf &Wese TFCs
W t h | esgcéhanthe TGy dhat E@vémﬂm&bmm t@klhé)m&nh!ﬁn:t p@aﬂéﬁb&ﬁhﬂﬂnpp\/\er .
(0013] There are, however serious drawbacks with the current manner in

whi ch” TRtgs deairpliedoambloek, &k 6 eWP@n@ECStﬂfﬁeqlﬁﬁ]yb’ amapossiife fo eve@ni nes

whet her ﬁlﬂ%Et E:gﬁ&?es 00 OfFés Tﬁ%ﬂ&gﬂ% Ghof: S T8 %C%%Q' gﬁtﬂlﬁe I{E‘”" or

al | owabl'e NS SSi on hen & physi cal us 1 n

primti V[ﬁerf(ﬁ‘mrtbél’oﬁﬂ&dsﬁ@emhe uﬁf\ﬁb@ﬂtwh@n tK@TFCQdIr@M@SreM)@fﬁu@hﬂW\er or
al | owabl e power has been reached. "Using this method, the LYE could be in

tEe maxi mum povver %Gpéqlﬁgbeﬁh%lﬁﬂf)ﬁﬂhﬁleéh@d%‘lf handlingghe fitvagiongherepni | e
the MAC th(eefsﬂ{‘eé qH" &S ﬁ%@nﬁ% n?:’é\ﬁé‘x\’ %‘t%f’é agl ECsnbat BF{EI‘Bc‘é%)ltéﬂ% %s‘%&lﬁed TFCs

and star cting e upda set of ava e TF The UE
will redwcré)rtxtmlcealtamtﬂﬂlbe des@abbntoyhdve aimémpowed medudrdrepeditionslyhe TFC

t hat exce dedt n abi it UE will then.likely
choose U Gieeat phET Cnd (e hkton artin Derupo s P ottt is
However , o dhil8/eq, hﬁdr&pgwﬁfoﬁgryefeswmg thd e EIWned tﬁ@tm%mlﬁﬁw pdweiot

require power In excess of the naxi hum power. This results in another

i t er ati ;monditiarthbappasseds, and an additional delay, to further reduce the
set of TFCs. For each TFC that is elimnated, data and -3 19 April 2006
radi o resources are lost for the given TTls. Utimtely, the performance of
the systemis degraded during thgUmEm@ARAEN power condition. Additional

perfornance concerns arise when the UE is attenpting to
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.




recover the TFCs that have been bl ocked due to the maxinu mer ndi ti on.
It is desirable to unblock, (i. e. , recover), TFCs as qui gossible
to have a nore conplete set of TFCs available for the UE to use
Utimately, the performance of the systemis inproved when the TFCs are
recovered efficiently. Accordingly, the prior art nethods of handling the
situation where the UEis in its maxi num power state fall far short of

accept abl e syst eminPichRIARBCGRIth! dnaVabihett R 188 ﬂegaltelmnﬁaﬁetmel @proved
met hod of expedltlously reducing the set of TFCs for the durati on when

maxi mumryevideder meshet] firoselectingaz ranapdrt forchas coadiinatiers I(’yFﬂlagubpf Ag t he

enbod! ENPREOFT Barar R RRE RO < Ul B ol B S er B iRe etiod o

enabl i ngodéd bempoditd euepsthahndFECTACH)) €hd MSShb cOrPRiitg: asele;éelslgr ed
transm ssion, while remaining within power and data requirenments. I.n the

event t HafFlheutuef theaREhmSs sligHngbingrthecwlpatetdd s faxkdure selectien@ntm or

al | owabl t f ose
ccopt abrBeHRRE B e MAIRling RrECr @ deliiiphd oSSR RAENE"T, |
then cHosehd sdeotaddRC bhecds aanhﬂhhmradwmblp@.eér kivellGd. trﬁxsaﬁntmg

enbodi rre ts he pre ent. i nv al s advanced determ nation
of non-¢ &5‘%} El'ﬁ eeﬁﬁéﬂ@a‘?t ?‘Ftégpl%rr‘%ﬁ?ﬁf’é%? HHB% r greater
then the maxinum % a%km@zﬁge Wt} ARSI Skt oPPUEErBAL InHA! BidFbned

continuously in every TTl, not just iIn wher e t maxi rrum(gqower has
been exaspuwddedr: amsﬁféllmphmmtﬁmnsqie@ms traensad;tlfsrmdt cambmation §8ABcti on of

TFCs t hat t il g i d
{Fansm S8t it A Aot bt hetb0pap Ro sph LIERE) | RuEibr off arSeieailii s ¢ he
restor atttél{hfélfrlﬁg‘@ caa:e%ecdnﬁbcislft% tfﬁ%o‘i‘@@l’i‘aﬁm (OB CHN tROWREY 6@Ridkid@N NO

| onger exists. - 2006 I n accordance with one aspect of the
present cpmp@mmmrmeanﬁe aebectlplgav iTd€ed out abtheodFCS neesinsclor wginainatiagspor t

for mat RS se{]ec%e&) Q‘F(CT% r) rlite %electmn and repeating the selecting a TFC, if a
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




transport format conbination set (TFCS) for use in wrel es@ t{&r&ﬁf erring
a coded conposite transport channel (CCTrCh), the nethod 0‘%’8‘? g:
selecting a TFC out of the TFCS; elimnating the selected TFC for 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 level; and transmtting the CCTrCh using the selected TFC, if the

sel ect eq, THGMASIRATRCL BuPak e%Csl 4F A6 CBF GG ReSyikhily l?av%?‘%grlﬁt gell of the

present invention, there is provided a user equiphent r selecting a
t r ans portrafsmigsionceavimbevieb ax¢etili@le a onaxiofura allewsbhpower devedbit foc amishnat i on

set (TF fqr in, Wr.el essl transferrin ded conppsite transport

channel %?‘%&?ao#%t ﬁlgt‘?fgélpl%u‘f%mf %%%F%%?ﬁﬁegﬁé Pofﬁi%rlnél&efing a TFC

out of tthenshiicSionPoawnrs bRl SlcbdliAgthd tadiBRins QlIBGeahole® 1ER); fodtdaeR

sel ection and reeeatl ng the selecting a TFC, if a determ ned transm ssion
h

power | éegkefl oFFhaots execetding tire raxxiouys allovwed mawer devevleasegosrerthpevel ;
d 1. 1 L1 i tih | ec: irfLh
a1 e RSP AR AL ST 8108, PELSEL G, I

pr esent TRESHridoeledthyy € TFE qrtafitHe istofserilablTpaent for selecting a
transport format conbination (TFC) out of a transport format conbi nation
set (TFCS) for usB CRongRnee adth ¢ Tty aspest of Hhe Rressabdnvantisws theretip ansport

channel 4,6l Gsert &ﬁﬁﬂﬁ%&t i gag&%a;&%@g r%rn?zlat”&)% a6G]gFcyont rol

entity for selecting a TFC out o el mnating the selected
TFC f or ofwit off @ tsmhspori dormatl compaabtiony sdte (FFER) oforsebecin ngireleddE, if a

e o SR S RBISE ] b8 GRS P SRt T
transm khinpdistdle ft&asdr pedNbidee 1i8ebEEIbEKkLd TFCs dul of MFGEIAGEeHdEC nas

not elimnated; and perform ng the transm ssion power |evel determ nation
f or t hepsevieeslzhaVia@ aldeterowined drrosnissibn poveun devel aspreedingd margnpmesent
invention, there i;s prqvided .a netho sel ectin ran or mat
conbi naPQBWe 'ﬁQ&ﬁer&ﬁYﬁbﬁetgrmﬁl&ﬁgﬁg%egTﬁ%eWn{W r?gfﬁ@i"%ﬁ%éf for use
in wireldessyhiinidg2 Rgleehdd fige Blocked e C HHROS | dethARAPHahsMiaRE polkTr Ch)

t he met hod_conpri si ntgg providing 19 April 2006 a |ist of blocked TFCs out

of TFCs leyrel taxeceriias theemiasinny pHovwed nowest leved medtoringanshlosked THower
level E)ffeea%ql 138 B BIELY ’ﬂ‘bor\{\cﬁde)!%g(\e’ﬁalhglt%\éerlnéxifn%megﬁcpwed 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

-4b-




bl ocked TFC, determ ning whether the bl ocked TFC has a det erm nﬁ%ﬂ
transm ssi on power |evel exceeding the maxi nrum all owed po 05 £ or
each bl ocked TFC not exceedi ng the nmaxi mum al | owed power | evel based on
the determ nation, restoring that blocked TFCto a |ist of available TFCs
of the TFCS; and selecting a TFC out of the |ist of available TFCs. In
accordance with a fifth aspect of the present invention, there is provided

a user GIMKRERITC ok 188l RGVhNEhI8 TSP TIOSMBRd ﬁﬁ@l&ﬁ%‘g%TF@F@t out of
a transport format conbination set (TFCS) for use in wrelessly

t r ansf erofithgligt eloaiedlabbabBSst e transport channel (CCTrCh), the user

equi pnent conpri ans _f. provi of Dbl ocke qut of
TRes of the TRGS IBRGPREER: wHilr R bR ofubt ePinedi i Sioh BTk | evel
exceedi g poviaxd aufttlRdl foreslepOyen theNsglort G8heitBofibigatid(TrFe) olilEGfaeans for

each bl ocked TFC, for determ ning whether the blocked TFC has a determ ned
transm EMPOpbiRmal eymbingjicactat g HGR foaxnseuin ardorsly soarslenraesep.

restori %F’Fﬁémﬁﬁ%ﬁﬁ% Bland Pc“%hBﬂ %&ﬂbggk%ﬂe TG SHEERE gg(fbhe

maxi num a ase “on - The termnation, toring .t hat
bl ocked dek&Gniimimg Wlsth AF Gy af tlad T#F CSTRese of déMmTE@trmm1mm33m

sel ecti g %‘g TFC ut of the list_of avail abl(g n]a_gccordance wth a
sixth a% te%?f%e HE BrRSSHRW, gUAFPO PO Her )lbése 9By the flekeiRiBatign i prent
for sel efibliling o BANIRYLHABRITCs: QONRIARKICR THE Gt SitheQlst e b ANAD' ¢
format conbination set (TFCS) for use in wrelessly transferring a coded
conposi {F¢s anddd} repglabmgesltep(sd@j' tlﬁtm)lght(deama@erledpmhamnt conprising: a

nmedi um access cont,rol enti r t of bl ocke out of
s ot S heTroa ThterStientd wi o BB raedt atdRt piient SSreafony tRere | by el
exceedi RgpRovided H‘ﬂ%bﬁle%ﬁ%@%&n@%!%elé&i’r@ a tﬁar{%@éﬁﬂ BoRhat 8XBhi NAERRETF()I
entity for each bl ocke for determnin V\/net her the bl ocked TFC has a

det er mi r@el@ ol ansmissriogh ﬁ@@mét ¢oavleinatign eseli AGFOR frarx jusei ninal wisekesslpower
el e A PSSR R P b CEERH) S B B
restori %gmtphﬁﬁng 4hedifs R ekiodREBy 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-




bl ocked TFC to a list of available TFCs of the TFCS; and fﬂ% sehgﬁking a
TFC out of the list of available TFCs. In accordance withlAABE h aspect
of the present invention, there is provided a nethod for selecting a
transport fQuBlganbi nation(TFC) out of a transport forBl,,sREPI nation
set (TFCS) for use in wrelessly transferring a coded conposite transport
channel (CCTrCh), the nethod conprising: (a) determ ning which TFCs of the

TFCS have erm ned t 1SSl N0 ceedi ng a maxi mum
al | owned pom@%,%]( b) based BMEF PESGEE ]r(r%épilla'ﬁél Sbﬁgﬁﬁg‘sw a list of
avail abl e T021) (c) Bighectiig Sc¥FGagain @fr dfAdedti Smoddl av@FCalthe TFCs; and
(d) repeatig&mgﬁgpswgﬁghtQIOUﬁh éc on a periodic basis. In accordance with
an.ei ghth aSpect ot T he Pr €SBht™ P ®htion, there is provided a user
equi prent f9028e| ectFiggre is ndlow pliagrah drrrastoctioh of (BEGsdn theFR)S. out of a
transport beggt coniLnat 5 qp Sﬁ&”(EQ%%éTE%L‘H%e ipnwa&ehgfﬁbyintransferring
a coded conposite trafsport channe r 3, 1He™ee equl pnent
conpri si ng: aaverdascefwith ferpregntmiéntiodet er m ni ng whi ch TFCs of the TFCS have
a determ r ansrg:ssi | evel edi i mum al | owed power;
means basegﬁgﬁhthe 32?%%%?%%@?@% %ﬁﬁﬁ?gﬁlclﬂﬁ%%'ﬁﬁggﬁgfmgggiﬁ%ble TFCs;
means for debtredmingRC (TEGngtipowst reduirettients onfa meviadic hiie TFCs. | n accor dance
with a nint pect els < L nventi e Lded a user
equi pnent f@??@elecgﬁ%g%gﬁ?Egﬂgﬁgy?b?%ﬁﬁ%%gggﬁ%Pﬁgﬁﬁggt?%é%%hggut of a
transport festi¥kt conbination set (TFCS) for use in wirelessly transferring
a coded conposite transport channel (CCTrCh), the user equi pnent
conpri si ng: a(PhysicaI | ayer processing entity for periodically determ ning
whi ch  TFCJ004%6} t HETHHIEED R Nt QF THERREFERBRR FMBODBMENESEr | evel
exceedin Xi mu I . ' ' entit

9 Aoof X! M3l 0N RNGE vl e udlBilicl Witf SERRmEO Y 1R y

based on the determ nation for producing a aval Cs ; and

for sel ect idgvingfigaresgrhergip likp aumpenls ygpresentilike blememsdhrougliouppr i | 2006 WU
03/ 1141317 USO2/188r8 rd 9Rre0]bBR! Epebte SR i B RAW NGS [ 00211

Figure 1 is a flow diagramfor efficient removal of TFCs in accordance
with the p rAEeqEdance W@r{gp Byesent 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, enly 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.

[0630} 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.




[0022] Figure 2 is a flow diagramfor restoration of TFCs jn,the TECS.
[0023] Figure 3 is a flow diagramfor advance renoval of Tyg%p’?]rgo 6
accordance with the present invention. [0024] Figures 4 and 5 are fl ow

di agranms fagobyiAsternatives to determning TFC trans[;qryus{%%g@; :
requirenments on a periodic basis. [0025] Figure 6 is a bl ock diagram of the

MAC entity and the physical entity. [0026] DETAI LED DESCRI PTI ON OF THE
i nvention will be described

PREFERRED | VE 0027]. The present

with refer %&Pto l\ﬂ(egﬁ'ﬂffie[i’wnﬁﬁldftpﬁﬁl ug, tegprhsanf jwenkigrorelgtes foepr esent | i ke
el ements t henoghand restor ARABF TFOE haniaistuh BEQE TPES WanBSBB ednfigh@adynam ¢ | nk

adaption i rnl, C%C ondance ﬁn th.ttie p esent .invention. First, when a condition
exi sts whetd PR s hesvelaiofr paprssion, firelembli thismwimen sefe naxi mum or
maxi mum  aid exemgt frpovsr TRO tchrvilnd kderdfidprbiiates (RA Wil Be RWRedi N excess of

t he maxi mum %loa?%r limt are efficiently bl ocked. The MAC is inforned, for
subsequent T &l ection, of all TFCs that currently exceed this limt,

Thereafter {6088l y TFIs: phadssesdfor MO fepshrhl @nd Q¥kbraiibh Q¥& psSorpledt he UE
transm ssign. [ Lignt abi Li.ty are avail gble far sel ection. [0029]
Secondl y, ?%%Jyf;éfgglgéjﬁ{tmfuﬁlfgﬁﬁegﬂdgﬁ lb‘?f?f’g"c%ﬁs?ﬁ’é?‘ésﬁf‘b?‘ﬁt%% '3 TFCs in the
TFCS when béieg haseil vo TIyvieis abopdssiblete preofoha Rgiins aypiokbnatdp@ad Final ly, the
i nvention i m_nation of n-, supported TFCs; i.e. those
TRC that Fopui ety PENEAG dELR R e R e OB PoKEy o a1 ovied
UE t r ansni 8eit every THépay bF@sy astindedeT Hisvdebre todith ipassmittahd peri odi cal |y,

i ste, EVEBETY T HetPRksd MRl 1l peRed O Gt TR TR IRARE P ¢ Coc
Since TFC ip@qeﬁrdmmtb thépmgst DvertidninghewnhiTe podedus: Hasmmedteance
031041517 HULFORIIPIELROehll o oiRhatpEect aPEREL B 167 e ¥Rt g che
present i regepfTISs is iednitie! ful) transpopifadmaknonbiestiorsat (MFAShonfi@sd a ni ni mum
set of TFGg, Widdtdbiikiiferft QP SETSEH. The selected TFC is sent to the physical

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




TFCS shoul d al ways be avail able for transm ssion. Pr eferab}sgy | S m ni mum
set is exenpt fromthe TFC renpval and restoration proces eép‘f‘ Swill be ]
described hereinafter. [0032) The processes for TFC renpoval and '

restorationgj@epgff ormed periodically. Al though the pg (%1#92!33%7 t hese
processes is described hereinafter as being based on a Is al so

possible to performactlons approximately every TTI, (i.e., nore then once
per TTl), or every veral TTls. It shoul d also_ be noted that every TTI
may or may HSB4 ncl uikhopphfumphienalitys sppeifically ideptified as beingperformes 31

Referring te ﬁiegﬂﬁfﬁcﬂl lajdnsit B dMeq@5HiKle IPpdrfrmElofl O 8idte dcabmMaltmof TFCs  in
accordance he present invention is shown. The procedure 10 comences

with select B¥errEcs usi ng the available set of TFCs (step 16). The

avai | abl e egspf TFRHeririglth Rightt 4, thd plobddurd 5@ 1S PQtdratidd f®FCS 97D Nat i on set
(TFCS) conftﬁred for the e abI ﬁ@%@ of . the rCH. _The selected TFC i s

sent to the %Féé’l"we’éﬁf‘"fetlﬁ yentipn L2 salrty & TFC upipg e 14
det er m nes hmam@etdfmmss@uwn Thpevmablmwmmmmexmsﬁtﬁau&;’al ﬁand makes a

determ nati nof ther tran r._for thsTFC|s
over the ma g Wﬁﬁgﬂt%@%%# ﬁ“ﬁa ‘55“21?%@9 not, steps
16, 18, 22 tiiecC(ZZh-GH mrraepdﬁeédvaihbiel set BETFC$ &0fmIthe TW08, WhivE kvefee U r enent
for a TFC ey d.po cansm sion of a TFC
the UE powet %r%ggsj ?nerherr% a#yﬁ%g %@&‘?ﬁu"r’kﬁ%&#{%&@ﬁ&&&ﬁ% *he physi cal
entity 14 dﬁtwicaimﬁﬂ:yaﬂtstm within the TFCS that are in "excess power
f]E)?E gvai(lsgb eglg) e I?%Slaa)cl %nfds&%‘fllnflﬁél [%Sn‘?‘ ‘Er?%y': esl\ﬂ%\%’?aule aélblts ng (step
26). It sho&;dcebsmewemaﬂ(atﬂmﬁ t%dphymnaalonmfﬁ)mé%nmnmieﬁbas&te t he status
of the av@&%ﬁ P(Jr%h% %Cstvhaup% c%nﬁq ?5) lI‘%‘CE alemggebexc%%gm I\%%?S?g;: t|>/a>1/<23r

renoves € excess power 1 TEGS  that 5%
entity 14 fstgher Thisperiodis b@bll@yéneﬂomxaﬂiﬁﬁse‘(mm I8y phﬁhdeptlt;dddure 10 is

t hen repeattelgnEg{r:m%ggW Fé‘ran?ofjtﬁe‘ﬁ@éé at %Ge V\Q‘cfgn 1%?%317taFCT/ US02/ 33547

[00341 Althoug unctionality’ s Specitica a8 bei ng perfor med
i n the phydpeger ekeggdihe qulmgmat@@xmalhvedmwmmdﬁambsmr@fmt hese actions

in _t he 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 peric.)dic: 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 UE can restore the desired 1
TFCs based on the predicted transmitted power requirement prior to _ ‘ —



MAC | ayer. [00351 Referring to Figure 2, the procedure 50 y?r r.gzqogr ation
of TFCs in the excess power state is shown. The MAC entit ‘ﬁ cts a
TFC using the available set of TFCs (step 52). The available set of TFCs
is either the initial full Transport Format Conbi nation Set (TFCS)

confi gured UPBA MR establishment of the CCTrCH, or a PEBUSBE3HTai | abl e
set of TFCs fromthe TFCS, which were previously indicated fromthe

physi cal entity 14. The selected TFC is sent to the physical entity 14
(step 53). [to(3BIsiPheredhgisg tlad timatreguyred do chatoee theTERCsettealr oty TFCS are in
the excess r state (step 54). The determnation is perfornmed on a
periodic basis only for those TFCs within the configured TFCS that are in
the excess g8l st Beferrinpiip Figuae 3,60k modedsieslShagviies rdopvalf IRk e, every
TT1. The physigaradith it Yo AlRh: 4REGEN BCSMIE! Pl BNGAL, tBF TFCS that

were in the excess power state no |onger exceed ReXimim of naxi mum

al | owed powsrmmenrds E&ArGeestatdisbment and thet doafimeatiof of sheadoplteTAEGEs (st ep 55) .

The physi cal i1} YA Féct t entity 12

(step 56). I(ﬁ‘tgfﬁ?é? eAl S amgné?%tef&?ogl\sfgﬁ&g]%&@g%ﬂgﬁé &&8 l%f Me%e TFCS are

unbl ocked) , MM eemitr 18 gendsyhaselagied JFE o thephiysieal eptity ld(stiep 3 eTHECs (st ep

58). Steps 52;,&%1 é}{tﬁy@9%&&%&&%@3&%@%&%%0%@@@%' cal |ayer
n

entities 12, his proceduré 50 ensures that whe are bl ocked,

recovery of %5@&511@W%Vewﬁ%ﬁhqmﬁw%glaﬂﬂm@MWtaﬂ'l not j ust
in TTls whepgilabie TIeX i 0apnRR Ve cthainREE ﬁ&g&@@@mw&m@b&i estoration

of TFCs is nmuch nore efficient when unbl ock are i ndicdated on a
peri odi c. baByegiously unblockeda B Ge arpynayeinethe ereesspwenstate  IE aote thaat ed

transm tt edpReuare TRASHIANRIYLSp P8P, t1Rpdalt BSHHoldaact Fl00nalo, ifidiGe the nor nal
measur enent ‘ngortl ng{e and processing nechanismis slow. This enables the

UE to avoid? HEFCRSP RS $24P Aty indicated do thasMACrantity e (el a rate t hat

i's suppor t €38).b¥hd hma:wm@rm vphRRORe lﬁ@GﬁHEéﬁﬂﬁbleﬁ@s'{ﬁe&%h)r@tSt ore the

desired TF se t dicted. transmtted power requirenent prior to
6 hor 1| Hop e mered tagteient iy 16temt 180nerormad B WhAG smse 4 on. ©educi ng

the tine regus 835, t157) @58 @efornked ByHES physieMCetity M fre 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

-8-




TTls. 100381 Referring to Figure 3, the procedure 150 advancg r.ﬁg@val of
TFCs in accordance with the present invention is shown. The pH ure 150
commences CCTr Ch establishnment and the configuration of the conplete TFCS
(step 151). A TJFC is then selected fromthe avail able set of TFCs (step
152). The WR&EMYty 12 sends the selected TFC to the RSHPERERB entity 14
(step 154). The physical entity 14 continuously determnes the avail able
TFCs on a periodic basis (step 156), such as in every TTlI as shown in

Fi gure 3. Tihengehniprthjoss fropyrareseived refetencephaivhelirdhaél@ngs & ropriefli ed. A

det er mi nat i i §ndTAERNES URiRksd 2dd otﬁéfcmng/xgﬁﬁ g.-gt{io ﬁ]%%gg&foﬁ%ﬁéﬂg%ﬁé unbl ocked

TFCs are now I n the excess power state. , procedure 150 returns
to step 152llowshe Upsepredistfupie fegumissianpwer fequyemente andilockiBCs now in the
excess pPowep aﬁﬁk@of%ﬁt@&ﬁ%&?&tﬁﬁséo? ofhBEcolBitiofDiHat Yothd il PRCs 458) - The MAC
entity 12 updates the list of all available TFCs (step 160). It should be
not ed that €8teE58 exess ROSFET&Hie.160 performed by the MAC entity 12 and steps

156, 157, Xb@1per f orRegbsi oftheadiN@ideRimARtibh elitbaab@istR elitdqus| y
repeat ed, not necegsarlly in each TTlI as represented in Figure 3. [0039]

Si nce TFC tipsiné Mls<atamnddnee efiitpgt nentlradio ragugees by dhe eropeeffCtine, are

checked f Orsele@fon@srub@Esi@trahsRRkiR.HyblhRSE TFCE Bebre ¥ d Rle@PpAnd T, this
net hod 150 ,al | ows, f or a&v ce determ nation of TFCs that will not be
support ed. TERpRISSGEISeT &ﬁgf%l’ﬁ? Y gdgeed BERRYICHFPSONIFeSATE D 156 t o

det er mi ne ipkttéch@ilizedky feduciaf theadedToNrétkdnedide\Einck TrE BEgRad. | f the
power requi rqeme t caﬂlgft be satisfied for _‘{l’)j;%}&urren_tly .not bl ocked, the
physi cal et “P%f{’lf%'reSP IR PRRCCHSTATY FETHRRS 1B ke targst s pkeidedrEC shoul d be
bl ocked ( sti@phel58)reasidieoveICrakd AShireefBEBESSHy Fedudidj WA Rdndntit avoi d
selection of TFCs that exceed transm ssion power capabilities in advance

of transnm $&f8%nh of that TFC. Additionally, if the power requirenent can be
satisfied fa2la curAileivogl thé aeteds 10]FCand 050 {d Ghtighorly paafaltie TFCs i s

conti nuously . so .t hat . previ.ousl bl acked T be restored. |

[ 0040] Advﬁ%%teégg%&g‘%rﬁr?\vé%‘? @ﬁ%"%%‘?‘f‘%ﬁﬁ%ﬂ’ ?%F"QWBP ‘°P53¥S€“f°ﬁ%t det er ni nes

change i n raglired pr aiatrat tleposentigirasmtofee evdry TEC dveiry T dagibst, the -8
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). lUpon CCTrCH establishment or reéonﬁguration 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-




19 April 2006 WO 03/041317 PCT/ US02/ 33587 change in pathl Of& fr.féa %
recei ved reference channel, or the change in reported upl ‘Q é) ference
These and other changes in radio propagation conditions allowthe UE to

pr edi ct fut{%q, Mlglqsm ssi on power requirenents and bl oc T]'lfssagm n advance
of |nterference pat hl oss or other conditions that woul d cause TFCs to

enter an excess power state. [00411 The result of the advance determ nation
met hod 150 is the reduced |oss of UL data and nore efficient use of radio

resources bythedAGeatbr12thet alkBGsorithimthedF Cishewd by ypblackedaadpeesi on. By
bl ocki ng TR, Rhahge, ﬁ%&%ﬁé éd&&'ﬁﬂ@turhéﬁfb-wﬁ@éion user ‘QoS is inproved

by reduced BLEB, and physical resources are er utilized by reducing

the need fdPO44t r andleressrohidis W@KW@@F@W@W@H%Q&M%W espondi ng

unnecessar Yrdi3ah RRRCHovd? ref@irdshend!chnilod 'HaCiradstnifté® iofl @Cthe TR whtdr i ncreasing
overal |l radi,o resource efficiency by reducing UL transmhiél pgwer. [00421
Al t hough t Heéehest fEsersmito powsey WE%@ prangmpission (ROET \BTRATEFa the Tt avai | abl,e

TFCs pr 8\” dﬁw&rﬁﬁnﬂm&e&ﬁ%@%ﬁ&e&meﬁmﬂa@ﬁmub@bmw the els6usr Ces
required to calc

great. Ac®d Péﬁ%’&?‘@ by é?‘?%?(’)q'nmﬁétt ‘%teeg:%"a{:ree e e groceg o AR, ves to
det er m ni n@etbhfinetwiaESTFCs $HRYbe bREdLEAR BéR 410 &e@ﬁésbﬂdhﬂenh@li TTl basis,
o S0 DG E, TSR0, 0L LA Sty COITEDSER o LU MG ey
or reconf laguimtw@mhsﬁﬁpenlmmnthm@Gﬁiﬁjsﬁ&b etielré is hsexndd THC lisgconf i gur ati on
(he s Cont SUESATEGR S B B TER SO0 0 LANSmES g pover
14, the s orittleda:iEEQ:e {rassmitiyl, the Tﬂ'ehﬁthmﬂﬂdleloﬁﬂmlbdmmhaﬂﬁyme lBtsr | ayer 3
onti 1122 25 vell o AR 2R M By SRR IS 1
peri odi cal Bigt mrbefﬂra&mtted athk I'TIFCyintthe taiddle of thetdp@er ﬂ':ﬂﬁoﬁ/ﬁae hist ise hi ghest
ranem o185 Dol ST SRl il SR LT ARl 0" @ o
transm t t e@FCawitle tlesr highett ipower mqnnetaer(tsttlmj c7f)bedeansmitidde tArwthert here were
any bl ockedy LEChve I to"QptsPh halilifs RESHSCUSL-Bli0GH Al st thafRde

exceeds the power capability.

[0045] The physical entity 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 complete 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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avai l abl e (step 81) and the physical layer entity 14 goes i M&%’Bz and
indicates -9 19 April 2006 WD 03/ 141317 PCTI US02/ 33597 to 0éntlty 12
that all TFCs within the TFCS shoul d be unbl ocked and are now avail abl e.

If not, the procedure 70 returns to step 76. [00441 However, if it is

det ermi ned (‘E‘P%‘"W} that the TFC with the highest traRSHPE3BEH? power
requi rement cannot be transmitted or if the TFCwth highest transmt
power requires a transm ssion power greater than the maxinum all owed

pﬁwer a SF$E& rQeln&tyﬂﬁﬂb@ﬂiﬁhfﬁeﬁﬂeﬂeﬂrfs@t)&TaO%ildblﬁ’ﬂ?ﬂfshQi%:ﬁlbﬁﬁuén?t@d gach TFC in
the sorte i S e specific propes |et et erm ne
whi ch TFCs §‘Pﬁ§dﬁ”’c(9 B‘Z%R%?T}“ﬁw? pEve s heing H’ém%r ntion,

since thereentifg lﬂuﬂﬁﬂ@hﬁsbabélﬁfrﬂﬁ&byﬁeMGJeﬁlﬂ:yubaﬁch%utdﬂsMBOlI zed. In a
first alter |veo th ese |nven|on for, ex I Sin there is a
sorted TFC Iﬂﬂ’ % fep 381% s‘@ﬁtr?ﬁeﬁ edp o Uppe dhe ?gﬁﬁgﬁﬁtﬁm gfsee whet her
it .can be tbaAsnHitE 'l:lﬁﬁupdafbed hét (os TFaSnaliexDer inbasnsddidaicathtedduel o i N t he

m ddl e of th al f.of f an be
transmtt edaﬁ‘fﬁ%&?f\;{‘gg LO lﬂée'ﬁg@y i‘? ttﬁeel‘%}’e%ﬂl%% 1% “tPﬁ P’ s]fsttcgn be

transm ttedavatﬂablemsl(steplﬂe} m ddl e of the upper half of the list is
checked to whet ! canghe transmtted., Thi.s PLRGESS1deS ¢ EPeat ed
until the ?Iﬁ—%g]vm thi e egb pomsgr rsg(a)ﬁlgraelﬁeenﬁ twet ﬁlafhogand bg;t ransmtted.
Anot her al peziqdimllyéetemmmgaﬂ*}ﬂ tyananiitgeivernpghimentitois shwmﬂbemqrat e the list

I ndex t hat r | 1 Q04 ntity 14

det er ni nes the §$§%§“§€f‘fﬁg¥%sﬁg supponr%'uc-jﬁ[d %‘gbﬁg@?%ﬁ B%I oﬁked TFCs

t hat are nowr supfgntadidn (&texe:tﬁZBOI)Tpona}m‘rChthstﬁéﬁhebmmwrmapcfanmﬂmaval | abl e and
an_updat ed ShaFGEs{bi Rk Bl Rl AP LA B LREMAC | D PO e
TFCs, from enté:ypiﬂyith@ahym |el.ﬂ§lty1114 Doanj’iéam@ oefayver ¥ aities tI®ig ransnit only
an index” Logibe %Qﬁt,@ﬁ% nf ddllea&m uSHaple eﬁ@?&artllaﬁcﬂgf&ei ist is

sorted, entries a ove t ex are ies below are
unbl ocked. F¥amBHISSiZonmetinume tqlﬁa‘éblev\nphth rleemc@ndehe agresenagatdan cont r ol

signaling r élﬁﬂan@ﬁﬁé’i%@v@r LJZ',ﬁmBBéﬁserﬁler ‘ﬁi&ﬂoﬁi&:ﬂpﬁe@% IhgeMGventity 12.
100471 A secC alternative to sending an updated conplete |jst of
Addltlonally 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
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unbl ocked TFCs, or a list of newly unbl ocked TFCs, fromthedghy5| ég entity
14 to the MAC entity 12 is to send a neasured or cal cul at EPRFHIZ00 ¢ r om t he
physical entity 14 to the MAC entity 12 (or any other layer 2 entity)

whi ch would allow -10 19 April 2006 WD 03/04 13 1 7 PCTI USQ2/ 33587 the

| ayer 2 ent MQM@§3Het ermi ne the new set of avail abl e TFESYU%¥*$Houl d be
noted that nmany of the steps shown in Figure 4 as being perforned by the
physical entity 14 could al so be perforned by the MAC entity 12 such as
steps 78 anqbafm;ularW%ﬁsﬁbmﬁn@&eﬂ@md@r@%mlk@pwmhmgﬁtthe physi cal

entity 14 S ol dat ed | l Igigg blocked
nmeasur ed/ cal éS’Ia‘?i ‘TCFT#B a1 %5;51\‘/5%?}(8 bﬂ%&)&l\?&gugnﬁ '?y 12, the MAC
entity 12 umH‘a:*seﬁldtllﬁdmhteSttheﬂ:locha(haﬂdabhlﬂoml?((bt@pﬂJ@@FC pedetion Referri ng

EI_ |(chlt ?g;] §m5pm%85%§rcﬁ“%ﬁlo£§1néﬁ" {¥Ba ﬁh ,Lg%,eﬁ %&E&? ¢ kqdlicAlLapidet er mi ni ng

requir gntity 12 initially uses
t he set of Wamnﬁmgqﬁtbdafqmﬂnﬁﬁmdmce@tWItmWMAC&Y*??@@QWF| guration

(step.102). Ialyjrgﬁﬁ'en l{SCﬂl Q&BI%QL&%EB%E eﬂﬁo«{]ﬁgﬂﬁggh&bﬁ AlfiQhes 4 8AG) TFC is

associ at ed ative sensitivit IS can done by the MAC entity
12, the phySha:’éH‘C mmssgr 15mlsgrpexfprms tb&ymrhlzg efithe s bpUEfrauempission T s

sensitivity g@é} 55}]/5 g&wdeﬁ@% Rk eRif BidAbNtHR RRGgat | on channel
assunpti on, P fraxi rmmt era e path | oss under a propagatl on

channel / t r anesitivigovs ades bapdateomiegd in Hbe FRE helechiap pidcestof old nt egers 0- N,
Addi ti onal | i&a%g%i(ﬁghtﬁié%%néﬂhﬁberzrﬁl-fﬁztnhé&qn%ﬁiygkéﬂ'lﬁﬁér,me ok i mesl ot

specific. Centity 12 forwards the selected TFEC to the

physi cal envtheylayan2 eaiities, oreagn 2 Iper 3smjisy. e MALiepbitn 12 formardsibe s a TFC

(step 106) ﬁa ugﬁfmmreafoseﬁmmwagmbl@hmmehé&nﬁ@aemmaomer (step
108). The physical entity 14 wuses the margin to |dent|§¥ bl océ(]ed and

unbl ocked TP H(dhﬁléfﬂtyllfe)ln TP%PO%H}ecPhES@"alr?BFBHl‘% Frdacates; may be
negative, WahGBkidir6as@S 28 RAtRMdaPs THCRAI Ng, or  positive, which
i ndi cates a potential recover These bl.ocked and @ lal gﬁ?‘qﬁgd TFCs are then
i dentified 1952he NNESWCF'P%P%%‘&%@@ﬂgM?ﬁ?%W&I 2 ¥5Pe4%  t hen '
repeats st epgscAhR&rnbldnbdlord a8 s&parath frobddas/it élﬁ;hmueaﬂgr‘bbﬁﬂiem&byed t he
bl ocked and unbl ocked TFC i ndjcations, fromthe ch)» ﬁal fntedt% 14, the MAC

those of skill in the art that the methods may 1y ©SIT

particular applications and processing may be performed at the same time.

When combining logic m methods 10, 50 and 150, some changes in the logic

specified for each methoc_l are necessary 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

12~




entity 12 updates the list of blocked and unbl ocked TFCs (itgg é% . Steps
104 and 114 are then repeated by the MAC entity 12. [0051 Tl ng to
Figure 6, a block diagramof the MAC entity 12 and the physical entity 14
is shown. The MAC entity 12 includes a TFC sel ection processor 13, which
sel ects theWPH8418idr . transnission associated with a - IPETASY2R87 | 2006 WO
03/04 13 1 7 PCT/1JS02/ 33587 particular CCIrCH supporting the desired
TrCHs. Likew se, the physical entig has an al |l owed TFC processor 15
whi ch det erm nes bl ocked and unbloc TFCs and indi cates the bl ocked and
unbl ocked TRGst iselaimed #-C sel ecti on processor 13. Al t hough physical |ayer
processing is preferable, it is also possible to performsonme of the

af orenenti oned processing within the MAC | ayer or other layer 2 entities.

I n accordance wilt h theedndfurdetiosa faaspertfpromtgembigation{{FCloutof he TEC

processor 1§tﬁh§®rm{-ﬁl9€ éaﬁlbmﬁoésﬂmms)%r ﬁéaqn Wilefeshly tidBsibhraQi SSi on
pOWSI’ reqwrerrents he sorted |list or he etermnat|on of the relative

sensitivit yc@%c%@§t%3%§FWHQWF%tW@@ ETBHEpr ocessor  13.

Accordi ngly, thggedgﬁlggegsgwommsperfor med in the physi cal |ayer, the
MAC or ot her Ia%er ent| t| es or even a layer 3 entjity. The Centity 12

forwards the eqtpd TIG, B0 Bl urersglertianeand yepepting e sterd | n t he

confi gured i) EQWﬁa&mhaﬁMsﬁiﬁn bbwer 18vel B3 RS SRctellITECPNY S Cal
entity 14 indi ca es bfockl g and imbl ocking (renoval and restoration) of

TFCs 19. [ 095%5ds prnaspBumdt ‘B@W@H fatth) t hough the nethods 10, 50, 150

have been desctiabaflithiay i UOTHOK 65iRfths eflevted TR ifBeskléces THAwahoul d cl early
be understoog B’g’ﬂ‘@&f’ se of skill in the art that the nethods may be

conmbi ned as*é& particul ar applications and. processing may be
perfornmed at the sarre t| me. When conbining logic in nethods 10, 50 and

150, sone chang t I sp fied for each net d e hecessary for
i ntegration of g Br‘gf' gg’%?’ﬁgl%ﬁfﬁvg‘emﬁf"@ﬁ&“ (éﬁ ?‘e}Kgb fl(q:h while the
present i nheTFCs hhﬁﬁlg haleteraifee trabafisiitn pdrartevel excdedigpredsdmmead
enbodi nent s, ot her Vj‘a"e tions, which are within the scope of the

i nvention, HevEHPYY 'n the clains below will be apparent to those
skilled in the art 19 April 2006

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
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WO 03/ 041317 PCT/ US112/ 33587 CLAIMS What is clainmed is: 1. A nethod for
~selecting a transport format conbination (TFC) out of a t]rgaﬁglﬁ]o?'qo f or mat
conbi nation set (TFCS) for use in wirelessly transferring a coded
conposite transport channel (CCTrCh), the method conprising. selecting a
TFC out of WHEBES; elininating the sel ected TFC for ?‘ﬁ'i’\.’xsgg”é%ﬂ ection and
repeating the step of selecting a TFC, if a determ ned transm ssion power

level for thet Egéa‘é%&'reﬁ' aIE&tt%@@ﬁ‘r@lM&W%l@ﬂ@ﬁﬁﬁ%fec&gvel , and
e r

transmttin usi ng the selected TFC, if the sel ected TFC was

not el i mi ndFEavasnot ghmingtadhod of claim 1 further conprising deternining the
TFCs of the TFCS having a determ ned transm ssion power |evel exceeding a
maxi nrum al | owed power |level. 3. The nmethod of, claim 2 further conprising

provi ding a st& us Be usey sayipment cpplrd eitity phelaipektusthes OBPRTFRE det er i ried

TFCs not  eyfeaRfioN@etdrmidE NP of METIRCSNNRIng h QURImBed tlahenisbect ing a TFC
is by selecting a_ TFC out of, the avail able TECS. 4. A user equipnent f.or

sel ecti ng Bewerdeehereeding armpxigpwmpalicteddawerler®®) out of a transport format
conbi nation set (TFCS) for use in wirelessly transferring a coded
conposite transport_channel ( CCI Irg(@:h@%) t he u&gr, eg i prent __ caQnpri si ng. nmeans
for selecting & TFCRsUIsehPaiprRenteerirol arithy of clgimy PP TRe sel ected TFC
for futuremsehetdrimoviaing & gaaatdngailitle T9es of tha §FasSTHweed bh the det er ni ned
transm ssi gn powe vel for the selected . TFC excee%sé, i mum al | owed
power | eve1?‘,""'e’§’i’ﬂ'}e‘5 1 ChgnoA sXraeding o RAFTESPALTEY IOEY ﬁg)ag'géh‘? nmeans for
transmttisigectibg 2QF0 Sy sdédtigs b TFCalt of thedvdikble THCs he sel ected TFC was
"not el im nat ed.

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
comprising:

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 Ievel 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
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5. The user equi pnent control entity of claim4 further cow)rililj;@g means
for determning the TFCs of the TFCS having a determ ned t B P o

power |evel exceeding a maxi mum all owed power |evel. 6. The user equi pment

control entw gsmgl aimb5 further conprising neans for providing a status

of avail abl & TFCEY8f the TFCS based on the deterni ned ¥PES%E exceedi ng a
maxi mum al | oned power |level and the selecting a TFCis by selecting a TFC

out of the el bRk edinfa makimbin 4REFeEriNeP IR A anli The SEl-HEE L MPCas t r ansport
format conbi nati gn TFC) out of a transport format conbination set (TFCS)

for use in W edachngpfFGaubpithe pyailegled ¥Gsded conposite transport channel
(CCTrCh), the user equi pnment conprising: a nmediumaccess control entity

for selecting a _TFC out _of the TFCS; for elimnating the sele¢ted TFC for
future sel ecti ohl-and Pethedier Wéecflﬁéay@éﬁ)%ﬂffor%aé|°@e¥%f@°ﬂafT¥€§?uti° a

determ ned 4§ traRsEtiSHiAN PRBRALILEYLRI(TFOS) hheseSt Wekledy Tbsfegk@aeds a nmaxi num

al | oned power, | evel ;. and a pg]¥si cﬂ Iziéer processing entity for

transmit ti n§o¢heomeesiteianseens ghannel (GCIrGh), the mpetbod combrisings of ect ed TFC was
not el i m nat ed; paRilifed HsdsfbldtBed THCs duk SMF0s SHheTFCOPREiohsy Baviglet er mi nat i on
for the sel egtted .TF‘% 8. The user eq#i ment of claim?7 V\:hﬁl’ei n the physi cal
| ayer procesSTHRTPDER {1apSmise PRYSTJETS 1§ & pollewed DOFRY o

det er m ned Ie¥eknsm ssi on power | evel exceeding a nmaxi mum al | owed power

| evel . 9. The uger _equli f,claim$8 ein the | access control
entity provi desé’ﬁ eg‘t%h?’tfgﬂ%fn&g@aﬂ%ﬁwn#%&b d @Pfeﬁ?‘i—'k@d"t@?&'ﬂsc?n t he

det er m ned defefmiS:dAp#nsmiAiatpover CidDekt:3cdin g Xhe| iR ia 3 Bwed pGsemot exceedi ng
a maxi mum gl | owed power | evel and the selecting a TFCis by selecting a
TFC out of %‘f’?g avail abl e TFCs. 10. A nmethod for selecting a transport

format conbi natfoopadhTkedTFCaolot escebdiag sipombxibmmaliovednfpwaaldven set ( TFCS)

for use inywirelessly.,.transferri a e site.trans t channel
( CCTr Ch), t%aseefr% o egeonprai lgfl’nlg.;e:s%girn &Pa?bﬂﬁciggﬁ]gggogfh%l%gﬁael@% Cs out of
TFCs of thdFEGSthERGHasdy havi ng

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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a deternined transmi ssion power |evel exceeding a maxi rrum@dA V\% ovver
| evel ; for each bl ocked TFC, determ ning whether the bl ock it

determ ned transm ssi on power |evel exceeding the maxi num all owed povver

| evel ; for each bl ocked TFC not exceedi ng the nmaxi mum al | owed power | evel
based on t h¥OPE# nation, restoring that bl ocked TFC PEIES0I/336487 of
available TFCs of the TFCS; and sel ecti ng a TFC out of the list of

avai lable T 11. The ret ho f cl a l&% t he deter i pi ng whet her
the bl ockeE"uf‘l';—fffg1 éi\fggeé]c?im?er rehgne 9 rani'n%%1 Si 0 %Ih 31\1/\%‘%537 qvm&megceedl ng the
maxi mum al | comsglisigmer | evel is perfornmed on a perl odi ¢ basi.s. 12. The

met hod of claim_1 erei n,the r I Lssion tinme
interval. 13. Thejém‘rr%[a\lft%| lo%fnﬂ?mgl a i %qé) Ee“?g?‘n goﬁgﬁggﬁfﬁeﬁgﬁ et her the
bl ocked TF(}rehméyba’degedmmdedirrmss@imepbwlexdeedﬁatammm ng the

maxi mum al | m@ﬂ vel is performed by predicting a transm ssion power
| evel of th @kwghfk%s 14. A user equiprment for selecting a transport .

f ormat conbi nat d@lﬂmwmlom TEE raeams dorsadh blofked FHC, fodstarmbiionm set ( TFCS)
for use TN BhimbesshiocdrrtOn A dokerd 00 MRARAT 3G BT LHiSRHE3507
transferring a co conposite transport anne , the user

equi pnent mpaimimagllowedpraver dyvelyr ovi ding a 1i st of bI ocked TFCs out of

TFCs of the TFC&ato%%‘ﬂnﬂl&%ﬁe)ﬁ 'ﬂ‘k@’ﬁuﬁ&safmd&fcﬁ HILRRAUET AR dingihpover | evel
exceedi ng a maxi num “al | owed power |evel; determ ning bl ocked TFC nmeans for

each bl ocke@ayimgm P]éﬁwed@Epﬁeﬁﬁlﬂgse@mﬁm#t@w@%cf@éGESFF@%P&ét a determ ned

transm ssi oflofQYeFCItEY Bkt HeARMIBRCd dFendPrdgagy al | oned power |evel ;
restoring unbl ocked TFC neans for each bI ocked TFC not exceedi ng the
means 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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maxi mum al | oned power | evel based on the determ nation, for res#oring t hat
bl ocked TFC to a list of available TFCs of the TFCS: and nEhfiBrk#oo
selecting a TFC out of the list of available TFCs. 15. The user equi pnent

of claim 14 wherein the determ ning blocked TFC neans perfornms the

det er mi ni ng¥VeM4¥T her the bl ocked TFCs have a det er miP§EFS2EERE NI ssi on
power |evel exceeding the maxi mum all owed pomer level on a periodic basis.
16. The user equi nt erel S every
transm ssion ti %Enpﬁq?l eac%e cj)lil}ome%ﬁté' OIS%HM Eilﬁg‘%{bllogg &F Souhf wherein the
restorlng|ﬂﬁﬂ@@k@dTTﬂ&bmmmm@yueuagmdukﬁmMKHMamnmhmmmmm*édeNch have a
det er m ned ceedi ng the maxi num al | owed power

| evel by pf%élc ng ﬂﬁﬁﬁﬁﬁﬁ?g ?%%hﬁﬁéer | evel of the blocked TFCs. 18. A
user equi pment fi@ihm@llbwenmgwasmg ety dort eafipbloglied dFR0fom defeoninifgTFC) out of a
AP L o ol GOURLAR I Sl f By blArtL A} BRodifng L F ansfer 1 ng
a coded conp05|te transport anne he User eqU|pné%t

conpri si ng:the P&mum@ﬂweﬂmrmlla@illllmﬂ PCT/US112 /3 3 5 8 7 a nmedium

access control a@td}é(yﬁg&e&r&%ﬁ'eﬂatﬁfo{ L&Lbﬂ,&&'ﬂ%&elfegﬁngme of TFCs of

the TFCS previously having a determ'ned transm ssion power Tevel exceeding
a maxi mum apgmaE allomed PP‘é%i‘eﬁe"el haprdyag the|deferminatipn.derrestonigedhati ty for each
bl ocked TFGodied THELSS Bt BT \AilaMb 208 be thb eFBE0Gke¢) IRk @t er m ned

transm ssi on power |evel exceedlng t he maxi mum al | owed power | evel; and

t he nedi umoithadist ofdatlalle TEGE-ity for each bl ocked TFC not exceeding the
maxi-mum al | oned power | evel based on the determ nation, for restoring that
bl ocked TFC to a list of available TFCs of the TFCS; and for sel ecting a
TFC out of the 9 i sTheyusep, aqyipment i-claim 138 wherein ¢t pbFYiSBIBFRT of clai m 18

wherein the rwayﬁgﬁm%:ﬁ&@fms HeQeRSmiMs 84 HetNer RAIHIQLBBTROERABREr M ni ng of
whet her the bl ocked 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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determ ned transm ssion power |evel exceeding the maxi num &ﬁgygomer

| evel on a periodic basis. 20. The user equi pnent of cl ai in the
periodic basis is every transmission tine interval. 21. The user equi pnent
of claim 20 wherein the nmedium access controller determ nes whether the

bl ocked TFCYOHAHZ determ ned transmission power | evePCHYWEERINg t he

maxi mum al | oned power |evel by predicting a transm ssion power |evel of

t he bl ocked TFC?@gé&i‘?aWﬁ&?&ﬂ Fﬁkl% Legti ﬁﬁefF L gport format conbination
a

(TFC) out of ransport form |na I on se FCS) for use in
wirel essly tranﬁﬂeﬁmhhggamnthédvWQkammamumdmhspmrt channel (CCTrCh), the
nmet hod conprising: (a) determ ning which TFCs of the TFCS have a determ ned

transm ssion power |evel exceeding a nmaxi num allowed power; (b) based on
the determ nati & pribdoesthed of diginy 22whereini the pprodi¢basis 1sioncd gvespri | 2006 -WO

(#3/ 041317 RGUMOA 3ar8heal. sel ecting a TFC out of the list of available
TFCs; and (d) repeating steps (a) through (c) on a periodic basis. 23. The

nethod of claim 22 wherein the periodic basis is once every transm ssion

time interval. 34. The ABiRA%brofaml BioMof Zuse Ofn Hsﬁnie”dﬁlsﬁdn!‘rﬁuﬁilek" si on dupl ex
comuni cati on systemwherein a list of available TFCs is produced for each

time sl ot .copmnunigesionpysiayel wherel slistoley ajlplde TFGs is produged foregsh fime | udes

det er m ni nggggmhet her a TFC havi ng a hi ghest required transni ssion power

| evel out of the TFCs of the TFCS exceeds the maxi num all owed power and if
t he highest required transm ssion power TFC exceeds the maxi mum al | owed

powler lndlt Catlﬂéﬂ att‘hehiaamlif;@tﬂﬁﬁﬁ %?: tégerlﬁ@ﬁe% % %'%u@é%ﬁe@ﬁhﬁn 2t2 h%t

ana y2| ng (6] e e ne (6] erein
the TFCs of‘*tr]]P%]é h@@%@ﬂ%ﬁ&eg@at resa’g%tra?ﬁnaS%l%Weég ‘teﬁ % g%. on power

| evel Wi th TEGPETHhe TFOBREtedisNBE ndd¥miuiGallowed 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.

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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step (a) uses the ordering in the determ ning. 27. The net hog Q{ cl aim 26
wherein a TFC of the TFCS is analyzed to determ ne whet het? {'pd %Q%er | evel
exceeds the maxi num power level; if the analyzed TFC exceeds the maxi mum
power level, the TFCs having a required transm ssion power |evel greater
than the andPYYE#ITFC are deened to exceed the maxi nuiCH&REMABEvel ; and if
the anal yzed TFC i s bel ow t he maxi rum power |evel, the TFCS having a

requi red transmgsi ROV : XIRYA re deenmed to
be bel ow t he nanz?'w%iﬁgomergﬂdé\%/%% Zb%%grfg{]%g? %{lﬁd%g%g@\%\%%glg?%%&fbﬁ?
PCTNS021335&nd2g.a dmplete lisbéiowf a physisdl kyembroresting enbityatoad medivm ty |ist is
updat ed by | &,{}rrp lete list froma physical |ayer processing entity
to a medi uma&g%%gﬂ;%lg%n rol entity. 29. The method of claim 22 wherein the
availability list is updated by sending an index representing bl ocked TFCs
from a physical g ayqhe BePERDE R 28 Fhbleh the afailBity BkeE GpdteERNt rol entity.
30. The nethod of claim 22 wherein the availability list is updated by
sendi ng a virdBean ipdergPestrtmetecked TEGS tom @ Rysisak oy meeceeidt&r ni ne

bl ocked  TFgsith b mmadiRhyact&a bodtAY 8htifpr OCessing entity to the nedi um access
control entity. 31. A user equipnent for selecting a transport format
conbination (TFC) out of a transport format conbination set (TFCS) for use
![E wirel essly 30.?n$£@ﬁie£m_oaclﬁmgﬂwﬁ&]gmﬁéaﬁntag_amﬁ}afmaﬁdmsﬂ_ '(CCI/L _Ch%,

e user equi pnen conprising: nmeans for periodically determning ic
TFCs of t hes*PAEBayale aélowaﬂgtaeﬁnﬁ‘ihﬁwc’eﬁsamokﬁtsﬂ%39@%@§1cﬂ1ﬁ<ceedi ng a
maxi mum al | PRerdaoyBysical TRt prdvassaid etityith the@@idainhdtadsicadtrd] Gititpr oduci ng a
|ist of available TFCs; neans for selecting a TFC out of the |ist of
avai l abl e TFCs. 32. The user equi pnent of claim 31 wherein the periodic
basis is once &very dsenlGuip@sntofor tseld®igd eadslort Bomai kambisstionequi pment  of

2L Chpiey & oL G S LRl o, AT CBY L ahem wher el 2
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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slot. 34. The user equipnent of claim31 wherein the perio
determ ni ng neans includes neans for determ ni ng whet her Pdl’é@“L%an a

hi ghest required transm ssion power |evel out of the TFCs of the TFCS
exceeds -19 19 Apr|I 2006 WO 03/041317 PCT/ US02/ 33587 the maxi num al | owed
pover and i P IH&R’ghest required transmission power TFETEREERYs the

maxi mum al | oned power indicating all the TFCs of the TFCS as being

avai | abl e Withh\QuimaBAHed oddd En il MR highEESe mamnmm;ﬁerir user

equi prent of claim 31 wherein the TFCs of t ord red based on a
required tr&h %@F&PP"HBV%ramE%PO‘Wrt’P@?%%’ﬁe&H{ ﬂ’tec')r é%f‘c‘ﬁ tht BEYS aand t he

peri odi cal | WeRghedimbl Wighoi andyisethebiiRr TFAE bf 1hg TFTSt he det erm ni ng. 36.
The user equi pnment of claim 35 wherein the periodically determ ning nmeans
anal yzes a TFC of the TFCS to determ ne whether its power |evel exceeds
Ithe Imatxi hrrumTECéswe;ﬁ I %dseﬂéquﬁﬂh@nﬁﬂ&la!ﬁ@dw-fﬁﬁﬁmonIﬁTl‘FMrémm pOWﬁr
evel, the aving a requi.red transms wer ve eater than
the anal yze8F9Fpe8 Pared ofSdhay” %ﬁ?@é’ﬂ“?ﬁ‘@“ﬁﬁ‘ﬁﬁ?ﬂﬁ% opaehater ang if the
anal yzed TF@n&ﬁ:eb@h@dﬁbﬂb&leﬁ@iﬁhrﬁhﬁﬂnpﬂﬁﬁfSed@%Qi‘derﬁ:ﬁenﬂ'lﬁ%tdmm a required
transm ssion power |evel less than the analyzed TFC are deened to be bel ow
t he maxi mum power |evel. 37. The user equi pnent of claim 31 wherein the
avai lability |i86. i sTheupskt egnipyersic oflichdma 360whbete the Sperfodatlya physi cal

| ayer proce entity to LUm a ntr The user
equi pment o?s% al nﬁﬁea magﬁsgﬁgbﬁ@?ﬁgﬁﬁ?&% J%?Wﬁ%&rd}éd)ﬂved by sendi ng
an i ndex relwdsemeadmghblmdnﬁmeﬁﬁ&rﬂémmﬁthmymhl@add ‘l[‘Egeax::eerls tlessi ng entity

to a nedi um access coer%tlg‘pe:l tI’Fb¥ha39 'I;he user ¢ S grlpnt e(r)ievci aim 31
wherei n the™avarrabiTsty ARAEALITHYS té dS A lowi ng a
medi um accegaieotitandhe amﬂyzbngFﬁ adas:teennad imexcdaﬂﬂtdqaatuﬂiﬁfismimnhvd phy5| cal

ayer procegs) ghoShkiyb¥a hi 181U HILAGES S Sver SN, L8l RO g & 20

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 Rt of hviiEb B TFARE hed for bIQtE ETFCout Srehd [i§e9r avflablerdesed 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 prent Mk wséiqiiphenhbielfn 21 Wherd it fesibdik By is oRéeOCESSI 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 WO 03/041317 PCT/ US02/335%7 maxi num power |evel, the TFCs having
a required trapsm ggl QN PONe! - nE ¥iaim 41 for use in a time division duples

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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greater than the anal yzed TFC are deened to exceed the nax#ﬂgnlpo r level
and if the analyzed TFC i s bel ow t he maxi num power | evel, P havi ng a
required transm ssion power |evel |less than the anal yzed TFC are deened to
be bel ow the maxi num power |evel. 46. The user equi pnent of claim4l
wherein theWaWM'HBi ity list is updated by sending a *3MH59128887|ist from
thr physical entity to the mediumaccess control entity. 47. The user

equi PNt ofahidhdThder 1AL, 3h8 108 haVAk h3Bdlitddirkislicdch poiaFiRbed by sending

an i ndex representlng bl ocked TFCs fromt he ph ysical |ayer processing
entity to tHetpEibipnihemebsed TERaredieenpf foryceed the masampmgeverdeyebnent of claim

41 wher ei N 473gr @éahbBRAd THY islbelr thS makiRAA E&e@yevﬁpmbmsqmva we al l owi ng
t he nedi um access control entity to _determ ne bl ocked TFCs from t he

physi cal |aw%lre&rtb%§§§$5ﬂf§11@wwﬂﬂlleés thaa thepnalyred K€ esadegmpd todie entity.

below the maximum power level.

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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