WO 03/ 043221 PCT/ US02/ 36641 TRANSPORT FORMAT COVBI NATI ON SELECTI ON  FOR
COVPRESSED MODE I N A W CDVA SYSTEM BACKGROUND Field [1001] The present

i nventi orwpeBatxsl generally to data commruni cation, and noPeT/Gspzsadchi cal |y
to techniques for determ ning transport format conbi nations (TFCs)
supported for use in normal and conpressed nodes in a wireless (e.g.,

W CDMA) conmuni cati on system Background [1002] Wreless comuni cation
systens are wi dely deployed to provi de vari ous types of conmunication
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access technique. CDVA systens may provide certain advantages over ot her
types of system including increased system capacity. A CDVA systemis
typically designed to conform t tandards, such as |S-95,
cdma2000, and W CDMA st andar ds, 3?8wl}mﬁlgre known in the art and

i ncorporated herein by reference. [1003] The W CDMA standard supports data
transm ssion on one or nore transport channels, and each transport channel
may be assdidldt ed with one or rmre transport formats (TFs) that may be

used for t ransm ssion h transpart, f t r S
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multiplet for a given transport channel allows different
types or rgé es o‘cgtd&i)émae%‘?be transmtted over the sane transport channel.
At any given nonment, a specific transport fornmat conbination (TFC), which
conpri ses one tranaport format for each transport channel, is selected from
anong a ntEkEro¥Rdpossi bl e transport format conmbinations and used for all
transpor t F Ryl SwildRsO B AARRRA S i hADGAdel d[e%l@?éd 1J R COMAous
standard al so supports a ressed” node"” of operation on

types of commumcatlon 1 cluding voice and packet data services. These systems may
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be based on code division multiple access (CDMA), time division multiple access
(TDMA), frequency division multiple access (FDMA), or some other multiple access
technique. CDMA systems may provide certain advantages over other types of system,
including increased system capacity. A CDMA system is typically designed to conform
to one or more standards, such as IS-95, cdma2000, and W-CDMA standards, all of
which are known in the art and incorporated herein by reference.

[1003] The W-CDMA standard supports data transmission on one or more transport
channels, and each transport channel may be associated with one or more transport
formats (TFs) that may be used for the data transmission. Each transport format defines
various processing parameters such as the transmission time interval (TTI) over which
the transport format applies, the size of each transport block of data, the number of
transport blocks within each TTI, the coding scheme to be used for the transport blocks
in a given TTI, and so on. The use of multiple transport formats for a given transport
channel allows different types or rates of data to be transmitted over the same transport
channel. At any given moment, a specific transport format combination (TFC), which
comprises one transport format for each transport channel, is selected from among a

number of possible transport format combinations and used for all transport channels.



the uplink whereby data is transmtted froma termnal to a base station
within a shortened tinme duration (i.e., conpressed in tine). The

conpr essewormes2es used in W CDVA to allow a term nal i npaaiuse®36641
conmmuni cation with the system(i.e., on a traffic channel) to tenporarily
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and/or a different Radi o Access Technol 6gy (RAT) without losing data from
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format conbi nations for actual use at the next frane (shortest TTI)
boundary. anon-compressed frame.

[1006] As noted above, a number of transport channels may be concurrently
supported and a set of transport formats may be defined for each transport channel. A
set of “configured” transport format combinations may be defined for the transport
channels, with each such transport format combination being associated with a
particular relative transmit power level needed to achieve a target block error rate
(BLER). The required transmit power for each transport format combination is
dependent on (1) whether or not the terminal is in the compressed mode and (2) the
parameter values defining the compressed transmissions in the compressed mode. To
achieve high system performance, only the configured transport format combinations
supported by the terminal’s maximum transmit power at the current channel conditions
(i.e., those that can be transmitted with the required power for achieving the target block
error rate) should be identified as those that may be selected for use. And only one
specific transport format combination would then be selected from this set of supported

transport format combinations for actual use at the next frame (shortest TTI) boundary.



WO 03/ 043221 PCT/ US02/ 36641 3 [1007] There is therefore a need in the art
for techniques for determning transport format conbi nati ons supported for
use i n nowoeld/oasdi conpressed nodes in a WCDMA system SBUIVARY2/3¢61008]
Aspects of the invention provide various techniques for determning valid
(i.e., supported) TFCs fromanong all cgnfigured TFCs for normal and
conpressed nodes. These techniques maintain sufficient historical
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provi ded herein. These schenes nmay be used in conjunction with an al gorithm
defined i AYS9EDVA whereby the determ nati on of whether or not a TFC nay be
transmtted reliably is dependent on the TFC s required transmt power for
Y previous nmeasurenment periods and the maxi mum avail able transmt power at
the terminal (described below). THRUMMARY i on needed to determ ne
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conbination. (There is only one_applicable conbination for each TFC
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whet her they~ar n e proper polgétfeé state
and possi birgliably®niptizess TRRVer Stegliifenitaik stardor thaVTEDVA) . [ 1010] In a second

schenme, two Tx_power requirenent states are naintained for |

[1009T In a first scheme, a Tx power requirement state 1s maintained for each
combination of compressed and non-compressed frames for each TFC. As used herein,
“combination” refers to a specific combination of compressed and/or non-compressed
frames for a given TFC and for a given TFC interval. The TFC interval is the longest
TTI of any of the transport channels on which data is transmitted with this TFC. As
used herein, “transport format combination” or “TFC” refers to a specific combination
of transport formats that may be used for transmitting data on the configured transport
channels. For each TFC selection interval, the specific combination applicable for the
upcoming interval for each TFC is identified. The appropriate TFC state is then
identified for each TFC based on this combination. (There is only one applicable
combination for each TFC interval, and the states for all TFCs corresponding to this
combination are determined.) The set of valid TFCs is finally determined based on
whether they are in the proper state(s) (e.g., those in the Supported state and possibly
the Excess-Power state defined in W-CDMA).

[1010] In a second scheme, two Tx_power requirement states are maintained for
each TFC for the normal and compressed modes, i.e., one state for the normal mode

(which has no transmission gaps) and the other state for the combination requiring the



each TFC for the normal and conpressed nodes, i.e., one state for the
normal node (which has no transm ssion gaps) and the other state for the
conbi nat i wo @22t i ng the WO 03/ 043221 PCT/ US02/ 36641 4 nps/uSozas&Ait power
(e.g., the worst possible case, or worst case based on the configured
transm ssi on gap pattern sequences). Forp each TFC sel ection interval, the
applicabl e combination is identified for each TFC, and the valid TFCs are
then det epy qﬁan%ﬁ Cpo@& et RRL st Pbssttie Yeadd, Cor RvdrftechE ORREd T2t S) -
[1011] In a t |rd TF quallflcatlon schene, a single Tx_power_requiremnent
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times an offset aoffset In a fourth schene, a nunber of
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normal and CoO ss8d Fodes. ch™conpi na i s as20Elat ed
with a partlixCpbweér feqliéharet st#telwiayest maangedtfopehr TF@Mer ABympriessedimsde be
associated wth a specific bin and further utilize the Tx_power_requirenent
state i AelafivRe@OMEr reqiatemsnh. of,.018hichnmay f b defineh edsethearadativeopower at i ve
power requirement "threshol ds" are determ ned and naintained for Y

measur ementequétiengdts . forhetheelnoringe pwder agui rtenesnt an t pfseth ol at (1-gk) |
for each neasurenent period may be defined as the ratio of the nmaxi num
avai | abl e tx.ans®.4;powen, P,,,aX , over the required transmit power for a
reference transm ssion, Plef (k) (|. ., a,h (k) =P, [/ Piet (k) ). The
state of e&tM2TFC Imaa/foutthédieme aetustbet AETX RS Ternitement pigtes iy mpiatained

required t & g@t of pﬁ F éosx;ep?h dt'dpa(f’ ?ﬂgQ%f réj&tg; hulr(%c{]t?an%%tlt Opo we{se }‘o"?'ta'llve

power reqwrenent t

mai nt ai ned TFQs faahe e@ﬂbalnaid Oﬂmf)fb@seﬁambdéEFCEa{:lﬂ.Qﬂ;ﬂlbln'EhSﬁefolr/aﬁdhOUi‘FCSﬁsheWES
and their variants and various other aspects and enbodi ments_of the

i nventi on afecidiedowithedpatticlar relativeqeadaired papemt Peeeri Ao Ay otherefais theer

provi des nmailefsg RERY ARLAER5in gidghgﬁller %28 P BL BEwer %eqcxiﬁr BtV §ihteuni ts,
term nal s, base stations, systens ot her appar atuses —an enents that
i mpl ement _meamtamactfcnslpmbirs enbodi nents, and features of the invention, as
descri bed I[P()l]cﬂ”t hﬁa]ra fifth scheme, a set of relative power requirement “thresholds” are
determined and maintained for Y measurement periods. The relative power requirement

threshold, a,(k), for each measurement period may be defined as the ratio of the

maximum available transmit power, P over the required transmit power for a

max >

reference transmission, P (k) (i.e., a, (k) =P, /P (k)). The state of each TFC may

then be determined based on the TFC’s relative required transmit power for the
upcoming interval, the set of relative power requirement thresholds, and a (e.g., 2-bit)
state and a timer maintained for each combination for each TFC.

[1014] These various schemes and their variants and various other aspects and
embodiments of the invention are described in further detail below. The invention
further provides methods, program codes, digital signal processors, receiver units,
terminals, base stations, systems, and other apparatuses and elements that implement
various aspects, embodiments, and features of the invention, as described in further

detail below.



detail below WD 03/043221 PCT/ US02/ 36641 5 BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 1015] The features, nature, and advantages of the present

i nvent i orwaioBlo4lzecome nore apparent fromthe detail ed de®Cmiysni/am4set
forth bel ow when taken in conjunction wth the drawings in which |ike
reference characters identify correspondgi ngly throughout and wherein:
[1016] FIG 1 is a sinplified block diagramof an enbodi nent of a base

station and a term WIEF%@C&F‘TI@)NSOF THY FRAAVINESss| gnal

processing at the term na rran uplink data transm ssion in accordance

with the WUISP stHEiedfeatires] hdhd, ahll Gdvantagds uftth@pesed iauempn willl Béchiner ent
transport formats that nay be used for different transport channels;

[1019] FI Gmoxe pppagery tfeomp the) degailedh dsperiphion seiskorth  helayy sther taksp 1 §OHURGION; gur ed
TFC, as defin b ; I LS Lagr id | '

conpr essedwrlr%]dggi r%‘%‘}sﬁn Ssi o# @%?0%1%{& 55‘%8% #{%&%ﬁeﬁ%W%%%%%g%@

[ 1021] FI Gthréugl®usardi whgreim i | | ustrating a data transm ssion in the

conpressed ; 022] FIG. . 7. . ow di agram qf an odi nent of a
process to [@gir rril'[r{é' %I‘—* S‘“%g’ﬁérbj‘é% ‘L%rmﬂ?s‘g 3g§§gi?86ﬁe“f>9?gg\ﬂ§rs_t?t&ﬁkﬂnpenent
states mai pkgiped. for multiple conbinations for each TFC, [1023] FIG 8 is
a flow di agram of  an enbodi ment of a process to determine TFCs supported

for use batEd7pn THG. duea diagram oftine signal proesssingianthaiteradndl dor an updink databi ns;
and [1024] FIG. 9 is a fl.ow di.ggra nbodj ment of a process to

det er ni ne ﬁrﬁ’@ﬂms%ﬂbﬂloq'cf%rga?c&w‘ﬁg@e&mgﬁn@ﬁ({’ of relative power

requi r emen{1¢18] eshaiads. illltdsLER S CHY dffefdt [rddpott fohiBath €t mhAURS udedr

determ ni n? supported transport format conbinations (TFCs) described
her ei n nay Ioyaliiferent transpegt ehanselSDVA syst ens. These techni ques may al so be

SPRl 8 L9y UG 5 R Wk e e R BB oL C 3300t
inaW defined by W-CDMA;
[1020] FIG. 5 is a diagram illustrating a compressed mode transmission in
accordance with the W-CDMA standard;
[1021] FIG. 6 is a diagram illustrating a data transmission in the compressed mode;
[1022] FIG. 7 is a flow diagram of an embodiment of a process to determine TFCs
supported for use based on Tx power requirement states maintained for multiple
combinations for each TFC;
[1023] FIG. 8 is a flow diagram of an embodiment of a process to determine TFCs
supported for use based on Tx_power_requirement states maintained for a set of bins;
and

[1024] FIG. 9 is a flow diagram of an embodiment of a process to determine TFCs

supported for use based on a set of relative power requirement thresholds.

DETAILED DESCRIPTION

[1025] The techniques for determining supported transport format combinations
(TFCs) described herein may be used in various CDMA systems. These techniques
may also be applied to the downlink, the uplink, or both. For clarity, various aspects
and embodiments of the invention are specifically described for the uplink in a W-
CDMA system.

[1026] FIG. 1 is a simplified block diagram of an embodiment of a base station 104

and a terminal 106, which are capable of implementing various aspects and



CDVA system [1026] FIG 1 is a sinplified block diagram of an enbodi nent
of a base station 104 and a term nal 106, which are capabl e of

i npl enentwogswas2zous aspects and WO 03/ 043221 PCT/ US02/ 36@€T/iGozadsadi nent s
of the invention. The base station is part of the UMIS Radi o Access
Network (UTRAN) and the termnal is alsg referred to as user equiprment (UE)
in W CDVA. Oher term nology may al so be used for the base station and

term nal i g @bBSlentsSoREanIGBRY PSh&IRtation3e - B UMA'S! Ridio Hcck&r m nal
%§TX§ d S Cgc"irltﬁj Ifn

106, a transmt ata processor 114 receiv erent types o
traffic sudNetwerkuSHRAREand the temtiaalfis alroaeftated te aauser equipmant §dEYes W-f r om a

controll er , S0 on. . TX dat ocessor 114 then fornpats. and cpdes the
data and 8o DS BBl e A PE SRR e e Haton S hEbDabT TR
data. EachgsaedioshesheR. mey include any conbination of cyclic redundancy

check (CRC) coding, ‘"convolutional coding, Turbo coding, block coding, and
ot her codi f027br rOn ¢hediplipkaat tafrhinal 18fpiadednsmit (@) fdetacrrpcesyqreld 4dgecaiyesf f i ¢

are coded i.n i fferent..codi.ng schenes 10 The .caded a_is_then
ot ovi ded « SR e e 5 SERGPRI At HAR o R duE85Fs (T2 tmrdeld
nmodul at ed d@ahfa cbatrol GBY and Sitor UL dath RPode¥sorad Yl thérDfordhafs andnedegige (1)
"spreadi ng". the coded data with orthogonal variable spreading factor

(OVSF) codéatatand arespags basedtgmeong<amargcefling schgmes tamuovides sedsd datint Bachne or

more physi Te | B vehiNathanRe ki LLh
scr anbloi %Zlcg%}hégagﬂ‘%ﬁé%s%? g'gé %Zr?bc%ﬁ?ﬁg%éﬁ% 815 esdlﬁs e%’ﬁ%%?ggfﬂéﬁ gOd(,:i% ering
w t h Wl shcemabdsianal dddird) TusododthgaRIOtK codingl ant etisee cadibg,iongowbding acalhnbl i ng

codes i s equi .vgi to s wi th short eudo- random noi se (PN)

eng readi n
sequences P -%%‘%‘?’f&ntégﬁ’ﬁi?g%&cﬂéCOWdﬁ}"&"g%erﬁﬁtt%’df@SP BR%provi ded to a

transmi ttef;d28MIR) THel 8ol M 'fhdiﬂehgﬂéﬁdé& 18- mo@RMGB(MRIDY @1078d FurthR €
anal og signals, anplified, filtered, and quadrature nodulated) to generate

an uplink poxessad erlgenemptamodulatedisiata. fiior WG, thel pracessing by modutateral 1620

over a wteless nuni cat,i on. channel. to..one.or re base stations, [1029]
A “base ot SEIGRS (G5 RRetlE] i SRBALRe o R Ro T uaBRL e B IR enna
150 and pr e@veey cblesator tdhdese thE@éR-spkoidic BRE QnY ahesbizts hilioht VAsméR- 9. |
filters, anplifies, and downconverts) the received signal and digitizes

t he condi t Physeerl shamels ansl (Pr'soiambliggt sheseliqynelized Magpe pbuicaareblingDrderp) 154

then recei \he sﬁ@%ﬂ%%ﬁ?éﬁﬁ &%es is equivalent to covering with Walsh codes in IS-95
and cdma2000, and the scrambling with scrambling codes is equivalent to spreading
with short pseudo-random noise (PN) sequences in IS-95 and cdma2000. The
modulated data is then provided to a transmitter (TMTR) 118 and conditioned (e.g.,
converted to one or more analog signals, amplified, filtered, and quadrature modulated)
to generate an uplink modulated signal suitable for transmission via an antenna 120 over
a wireless communication channel to one or more base stations.
[1029] At base station 104, the uplink modulated signal is received by an antenna
150 and provided to a receiver (RCVR) 152. Receiver 152 conditions (e.g., filters,
amplifies, and downconverts) the received signal and digitizes the conditioned signal to
provide data samples. A demodulator (DEMOD) 154 then receives and processes the
data samples to provide recovered symbols. For W-CDMA, the processing by
demodulator 154 includes (1) descrambling the data samples with the same scrambling
code used by the terminal, (2) despreading the descrambled samples to channelize the
received data and messages onto the proper physical channels, and (3) (possibly)

coherently demodulating the channelized data with a pilot recovered from the received



data sanples to provide recovered synbols. For WCDMA, the processing by
denodul ator 154 includes (1) descranbling the data sanples with the sane
scranbl i /o ogoaR2used by the terminal, (2) despreadi ng thecaasor/ sl ed
sanpl es to channelize the received data and nessages onto the proper
physical channels, and (3) (possibly) eoherently denodul ating the
channel i zed data with a pilot recovered fromthe received WO 03/043221

PCT/ US02/ 3@@?%1 7A%h%r£fés(1?g> i85 g,wc%ss(ﬁ&é (iﬁér@reeéi%segédgae aﬁés &@Emef‘s%ves

and decodes e sy recover the user-specifti ta and nessages
transm t t ececbyerttheeuseespicntd davmandumesspgasriiansmitied3§]thmnninal breths upBtk.and 160

control th cessing.,at the tern na d the base _stati.on, r ctively.
Each cont rE]IqBéf nsf?f"ﬁxl%%rsblélao"élgi lg?ﬁ‘ n{rgléﬁ FrEHES af the dermyn @Pgﬁé‘ﬁgasﬁ “the
process t 0s@@hf ¢lspbétARBP O dchcBhii@er GRYRIOH REBnEPTo Mt 6Nl bPEgoftRhel N.

Program codes and data required by controllers 130 and 160 nmay be stored in

menori es ©B2hepgocks tor sedgse drangpdry fomay3aqmipingtions for wsedidesgrbed deraime
si gnal progessin t ot erm.nal, far uphh nk a ransmg.ssion. .in
accor danc eﬁwgf m fq RESRE rg‘ﬂlﬁﬁga?ry f° ns&%%a%% g@eﬁﬁag Eﬁﬁé’? qdgnmeIpdries

transm ssi Qs &l M2 r3pedtively. t ransport channels, with each transport channel
being capable of carryi ng_ data for one or nore services. These services
may i ncl ud8038] ce FIG, 2 o diagraaket the signal pipressing ahthe termingd for apyiphek data

transmtted, iS.:LAlLt i S r : I at a
i gher i gual PTG St RherRRATK. RECONE Sanddf & B ERMI o G SRR o
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speci fi ed asuplthk@&licatelOphysical control channel (DPCCH) used to carry control data (e.g.,
pilot, power control information, and so on).
[1032] The data for each transport channel is processed based on the transport
format (TF) selected for that transport channel (a single TF is selected at any given
time). Each transport format defines various processing parameters such as the
transmission time interval (TTI) over which the transport format applies, the size of
each transport block of data, the number of transport blocks within each TTI, the coding
scheme to be used for the TTI, and so on. The TTI may be specified as 10 msec, 20
msec, 40 msec, or 80 msec. Each TTI may be used to transmit a transport block set
having Np equal-sized transport blocks, as specified by the transport format for the TTI.
For each transport channel, the transport format can dynamically change from TTI to
TTI, and the set of transport formats that may be used for the transport channel is
referred to as the transport format set (TFS).
[1033] As shown in FIG. 2, the data for each transport channel is provided, in one or
more transport blocks for each TTI, to a respective transport channel processing section

210. Within each processing section 210, the data in each transport block is used to



msec, 40 nsec, or 80 nsec. Each TTlI may be used to transmt a transport
bl ock set having NB equal -si zed transport bl ocks, as specified by the
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format can dynami cally change fromTTl to TTI, and the set of transport
formats that may be used for the transpgrt channel is referred to as the
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TTI are segmented and mapped onto consecutive transport channel frames, in block
222. Each transport channel frame corresponds to a portion of the TTI that is to be
transmitted over a (10 msec) physical channel radio frame period (or simply, a
“frame”).

[1035] Rate matching is then performed for the transport channel frames for all
transport channels for each frame, in block 224. Rate matching is performed in
accordance with a rate-matching attribute assigned by higher signaling layers and
specified in the transport format. On the uplink, bits are repeated or punctured (i.e.,
deleted) such that the number of bits to be transmitted matches the number of available
bit positions.

[1036] The rate-matched transport channel frames from all active transport channel
processing sections 210 are then serially multiplexed into a coded composite transport
channel (CCTrCH), in block 232. If more than one physical channel is used, then the
bits are segmented among the physical channels, in block 234. The bits in each frame
for each physical channel are then further interleaved to provide additional time

diversity, at block 236. The interleaved bits are then mapped to the assigned physical



transport channels for each frame, in block 224. Rate matching is perforned
In accordance with a rate-matching attri bute assi gned by hi gher signaling
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conmbi nati on
from a set of transport formats associated with the transport channel.

[1039] As also shown in FIG. 3, a particular transport format combination (TFC) is
applicable for each TFC selection interval, which corresponds to the shortest TTI of all
the active transport channels (e.g., which is 10 msec for the example shown in FIG. 3).
Each TFC is a specific combination of one particular transport format for each of the
active transport channels. The TFC can vary from interval to interval, and the specific
TFC to be used for each interval is selected from among a set of “configured” TFCs.
This transport format combination set thus comprises all possible TFCs that may be
selected for use for the active transport channels.

[1040] For each TFC selection interval, a specific TFC is selected for use from
among the set of configured TFCs. The TFC selection is performed in a two-part
process. In the first part, which is referred to herein as TFC qualification or TFC
elimination, the terminal determines which ones of the configured TFCs may be
transmitted reliably given the terminal’s maximum available transmit power, Prax,
which may be either the terminal’s maximum transmit power or the maximum allowed

transmit power imposed on the terminal by the system. These TFCs are referred to as



applicable for each TFC selection interval, which corresponds to the
shortest TTlI of all the active transport channels (e.g., which is 10 nsec
for the ewamwph&2shown in FIG 3). Each TFC is a specificpPcomdsonaisspon of
one particular transport format for each of the active transport channels.
The TFC can vary frominterval to interypl, and the specific TFC to be
used for each interval is selected fromanong a set of "configured" TFCs.
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reliably (i.e., to achieve the setpoint). The required transmit power for each TFC may
be normalized relative to the transmit power, P, required to transmit reliably a
reference transmission, which may be the transmission on the DPCCH or a transmission
for a reference TFC. The power level, Py, is continuously adjusted by the power
control mechanism to achieve the desired level of performance (e.g., 1% BLER). Each

TFC may then be associated with a respective relative power requirement, ¢;, that is

indicative of the transmit power required for the TFC. In an embodiment, the relative

power requirement, «;, is defined as the ratio of the TFC’s required transmit power

over the transmit power for the reference transmission. In this case, a given TFC may

be transmitted reliably if the following condition is satisfied:

a, P, <P_ , Eq (1)

ref —

where ¢, -P,; represents the required transmit power for the i-th TFC. The relative

power requirement, ¢;, for each TFC may be determined based on the bit rate for the



[ 10431 Each TFC requires a particul ar anount of power in order to be
transmtted reliably (i.e., to achieve the setpoint). The required
transmt wowsn4$2or each TFC nay be nornmalized relative t@drhesor/s@asm t
power, Pref, required to transmt reliably a reference transm ssion, which
may be the transm ssion on the DPCCH orqp transmission for a reference
TFC. The power |evel, Pref, is continuously adjusted by the power control
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Bl ocking criterion, which occurs if the TFC has been in the Excess-Power
state for [Karheiast Haneauparent paricas. {Thestapediagrdm afditbe kritewhifothtransiteeingned by
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periods. The state diagramand the criteria fTor transitioning between the
st at es ar erefersned. bed respectively in 3GPP Docunments No. 25.321-390
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mai nt ai ned F6PEachariT e€18dtiofih®evalFl TFCs in the Supported state are identified as valid
TFCs, and all TFCs in the Blocked state are eliminated from use for an upcoming
interval. Depending on the particular implementation, the TFCs in the Excess-Power
state may be either identified as valid TFCs or eliminated. It can also be noted that the
TFCs are only blocked at the boundary of the longest TTI of the active transport
channels, and the set of valid TFCs determined based on power constraints does not
change in the middle of the longest TT1I.
[1046] In one implementation for performing TFC qualification, a set of bits 1is
maintained for each TFC, and each bit stores an indicator that indicates whether or not

a;-P

.+ > P, for the TFC for a respective one of the last Y measurement periods. For
each measurement period, equation (1) is evaluated for each TFC and a new indicator is
determined based on the outcome of the evaluation and stored in one of the bits
maintained for the TFC. The Elimination, Blocking, and Recovery criteria are then
evaluated for each TFC based on the Y indicators determined for the last Y
measurement periods, and the TFC’s state is then updated accordingly. The TFC’s
current state and the set of Y indicators for the TFC are collectively referred to as a TFC

Tx_power_requirement state. For this implementation, Nt sets of Y+2 bits (Y bits for



For each TFC selection interval, all TFCs in the Supported state are
identified as valid TFCs, and all TFCs in the Bl ocked state are elim nated
from use worosams2apcom ng interval. Depending on the part iPCaltE02/36641

i npl ementation, the TFCs in the Excess-Power state nmay be either
identified as valid TFCs or elimnated.Jt can also be noted that the TFCs
are only bl ocked at the boundary of the longest TTlI of the active transport
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particular relative power requirenent, Cti. For each . o

uplink whereby user-specific data is transmitted by the terminal within a shortened
period of time. As part of a scheme to more efficiently distribute system resources, the
system can command the terminal to monitor base stations on other frequencies and/or
other radio access technologies (RATs) that can be supported by the terminal. To allow
the terminal to perform the required measurements as necessary based on the terminal’s
capabilities, the system can command the terminal to operate in the compressed mode.

[1049] FIG. 5 is a diagram illustrating a compressed mode transmission in
accordance with the W-CDMA standard. In the compressed mode, user-specific data
from the terminal is transmitted in accordance with a transmission gap pattern sequence
510, which is made up of alternating transmission gap patterns 1 and 2, respectively
512a and 512b. Each transmission gap pattern 512 comprises a series of one or more
compressed frames followed by zero or more non-compressed frames. Each
compressed frame includes one or more compressed transmissions and all or a portion
of a transmission gap. Each transmission gap may reside completely within a single (10
msec) frame or may span two frames. The data for each compressed frame is

transmitted in the compressed transmission(s), and the data for each non-compressed



TFC sel ection interval, all configured TFCs associated with relative power
requirenments that are in the Supported state (and possibly the
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accordance with a transm ssion gap pattern sequence 510, which is nade up
of al ternating TGEN (irashdssiqapapafattapnsgot nanbler? - the s civinvtek yof thd Fastand

512b. Each transm ssion gap pattern 512 c rises a series of one or nore
conpressed franes YEPMGREOY %f&’ slat yithin ﬁ’ﬁrfgrgafﬁﬁl-l% e‘éé'é‘& FanSIRSSIoN E2PY
conpressed frane %Hpﬁﬁ,t@@@lq more conpressed transm ssions and all or a
portion of a transm ssion gap.” Each transm ssion gap may reside conpletely

within a singl eTGLA (trapsaissionggap lengthdy -sharutationfafahe first heswasswnfgap each
conpressed frane is, transmtted.in the conpress t.ranpsnission(s), ,and the
data for each non-‘&’él?fﬁr@gs SRSty 5%?2%’1?3 / i%gg/ gB@Elmni _S]I%Fsai‘ér fhe
transmtted over ttpﬁlsﬁ'fbtsioﬁl%lfprrﬁﬁ@-be@é%ﬂbﬁté&@?eﬂ tSvof frh&eir THMIl sedsihéd & 15
equal slots nunbered fromO through 14, with each slot having a duration

of 0.667 nsec. [ 11089]7 trengmisgiongop dlofsreandedrgluded 1n @ singleciiame.ansni ssi on gap
pattern include onpressed data t snission in rrutrggb one or two
transm ssi on GapSig1kansnasion g el d by pralinn of O shonbipmivir e
sequence 510 are agithialth® WansmidsSMNedp pARSIT( S O s, Thelshind Festli@ionrasmber )
- the slot nunber of the first transm ssion gap slot within the first

radi o frane of theor T&@kdmppb¢son gap pattern (slot 1 to 14). TA.1
transm ssi on ngth.1) - the.duration of. the first transm ssiQn ga
Githim e erandin Brfimistion pab M Antp 48 Qyftioh BEuiech Hie. SRR R g™

consecutive transmission gaps within a transmission gap pattern (15 to 269

slots, or 1 to almost 18 frames).

e TGPL1 (transmission gap pattern length 1) - the duration of transmission gap
pattern 1 (1 to 144 frames).

e TGPL2 (transmission gap pattern length 2) - the duration of transmission gap
pattern 2 (1 to 144 frames).

The compressed mode is further described in Documents Nos. 3GPP TS 25.212-370
(Section 4.4), 25.213-360 (Sections 5.2.1 and 5.2.2), and 25.215-380 (Section 6.1),
which are all incorporated herein by reference.

[1051] FIG. 6 is a diagram illustrating a data transmission in the compressed mode
supported by W-CDMA standard. In the example shown in FIG. 6, non-compressed

frames k, k+2, and k+3 are transmitted at a particular transmit power, q;-P

¢ » required
for the TFC(s) selected for use for those non-compressed frames. The data for
compressed frame k+1 is transmitted within a shortened time period because of the

transmission gap. To achieve the required Ey/N, for the compressed frame, the transmit



transm ssion gap nust be distributed over two franmes if TGl > 8 since at
nost 7 transm ssion gap slots can be included in a single frane. TGA.2
(transm swoag/ogepl | ength 2) - the duration of the second tcansor/s&Hbn gap
within the transm ssion gap pattern (1 to 14 slots). The sane restriction
as for TGAL1 applies. TGD (transm ssiopygap distance) - the duration
between the starting slots of two consecutive transm ssion gaps within a

transni ssi nga@r B&Bgéé&d(fﬂailet £138 %cr‘%k&g By arPﬁn&ud-}t‘?eléﬂeH‘Péﬁ $erbd TRk

TGPL1 (tra sSm sSsion gap pattern l'engt uration o transm ssion
gap patteldataiat(efoﬁthecldkﬂprfesad&m)msmxsél‘@LZ (transm ssion gap pattern length

- the d t ' . patt 2 44 f ._Th
compr eosed (HBAb T ST AorHErHLT0RT B FFReSERATL, LN soksion Pes® 73, 370
(Section 4t}@prege§c@ %?a?t%sﬁ&@i%h' g‘agsdfféetg tie @RBum:oF power i 16 HandRP a
(Section 6.1) whi ch are all 1 ncorporated herein bg reference. [1051] FIG

6 is a di agrvam TFCusstinblyi ngf a dai anclndess ai eanprassed frame, ctblﬁprewwedpm)ﬁe
support ed stapdard, In the e l.e sho

non- conpr e§%1@HemF?ta E’ ?&95 %ﬁ@“‘f@%)ﬁﬁp M EAES i yt éﬂn%tpagl%‘éqf t POy
transmt ref u r . the S or.use.f or
t hose nonp %ngsoé‘d&ﬂp%%‘ g’ﬂéﬁgdrfansﬁlssmn aﬁg?{és&slé%%f ramne a"atd‘;i! ?hus lfj

transm tt eeheWtiRdidatdrsSirerdegined fér oh-qfiproged €eaies €o0ly pretious hRASFEAEHION
gap. To achieve the required Eb/Nt for the conpressed franme, the transmt

VO 03/ 0432pariqusTthestesapsicators wenlddiot be validiop thecompressehiame1 i s |ncreased
DY an anouptossP! 25tnd o fiRedcd SRS nlMobit b aliBhe dronbRELOIRIG35 e
n. 11052] e ac

transm ssi ressedd node has irect i on t
sel ection pomcaspreséeﬂcfeamemmapnlmselﬁmpossiblafdrranls MEES| Eaclgaphafohﬁnmamohhe

anount of power uired to transmt iven TFC reliably. I|f TTI
i ncl udes a°“¥&mpP c‘@d‘ $pegiiG co énaltl@PQ? Fﬂ’/‘g‘pf?éwgran (0L BanCamBrEssedframesig, oach

conf i gur edpd Fandditeq 3RChedt ROFBACHE Eﬁﬁ@bﬁrc@ﬁmmr te W@dfoﬁ* e} 1%%& eC
particulars of the transm ssion gap(s) included in that TT | f

Y i ndi cat ofderaiale Ther TR thtéryal in dire looggst E3% eflary @fhtbs trhnypoxt qbraemlmrswhlch

measur enment, . periods,, then.thes ndi ors Qr..t he
conpr esse dd?tfi dﬁetransm’ltted with {Pns %Fb 'E%gh comblna 1on 1S ciw{lrtf?er assocugecfi with a

particular relative required transmit power level. Two combinations are considered
different for a given TFC if they are associated with different relative transmit power
requirements. This will typically be the case if for any of the TTI lengths of one of the
transport channels on which data is transmitted with the TFC, the sums of transmission
gaps over this TTI is different for the two “combinations”.

[1054] The specific number of possible combinations for each TFC is dependent on
various factors such as (1) the number of transmission gap patterns to be used for the
active transport channels, (2) the TTIs of the transport channels, (3) the transmission
gap length, (4) the distance between the transmission gaps of each pattern, and (5) the
periodicity of the different patterns (i.e., the “slide” of each pattern relative to the other
patterns).

[1055] As an example, consider a specific compressed mode case with the following

parameters:

e three active compressed mode patterns for the physical channels, which impact
the transport channels;

e an average longest TTI length across all configured TFCs of 40 msec;

e a single transmission gap length for each pattern (i.e., same length for

transmission gaps 1 and 2);



[ 1053] In the conpressed node, a nunber of "conbinations" of conpressed
and/ or non-conpressed franes may thus be possible for each TFC. Each such
conbi nat iwo 03oexeesponds to a specific conbination of conpcegaseds@md/ or
non-conpressed franes to be transmitted on one or nore active transport
channels for the TFC for a given TFC i erval. The TFC interval is the

| ongest TTlI of any of the transport channels on which data is transmtted

with this TFC h |hation is further (o]l WML Lyl ar
relative req ul r glgfetr?ngg%% lssp189v§?p Feggtglf tf& \}\g)fg%%trﬁ)a:tt%%gg{j%wsalgff Igemc%ﬁétﬁ%gér*ed
different for a gitv@Bmissionigaptifeydiffefenapatensyiad Wi th different relative
transmt power requirements. This will typically be the case if for any of
the TTI | engths fafongmé thst transmissiqregapiafterns Hhe distance heinger Hragmmissipn gaps
transmtted with ti?%ﬁl@@c the suns of transm ssion gaps over this TTl is
different for the Two "conbinations”. [1054] The specific nunber of

possi bl e conbi,nati ons for each TFC i.s, dependent o var.i.ous faciors such
(1) "t he. nunBEImegEoys et 8% B ko 1Bt It averaes e oas SheBI FSbdeye
transport @&QB@@Arﬁﬁareﬁs«%a midae fdridash aFCtib e 1 Wil RRIddes BAsiALle Srandndiksibh 8ap)
transm ssion gap length, (4) the distance between the transm ssion gaps of

each pattebhs Jfiwo( Bnsmhssionpgans divra idifferent paiterns) plusy btvplensenspion gaps. | t he

"slide" of .each. patte | ati r r [ n
exanpl e, cgg’g} glgrs%es%ggﬁipgﬁscg th%e%stge}lgm?rstgg)g %lgg ZEOVE\,? td Ei;%%net p?“ﬁ?‘%%ﬁaa
par anmet er s (twol RaBmiSkin s feom ks sank paen pad toae fsonh dlie biher patyesn)cpibis 1
channel s, which inpact the transport channe e_|l ongest TTI

s, . an ayera
| engt h acr ST HANSTHESIAY GAPS AyoTiERra thi samy R?été’él;g' Thug :}%‘;('ég Stp%%{ﬁg rPEBTesiFdgap
| ength for tibes: ' | fQr LSS 143nd 2);
WO 03/ 043221 %%?%é&z‘?lgfaeééﬂtl%‘i%qbﬁﬁgﬁ?se%gﬁ‘{dg?lf?%n%%kgg?gﬂ“@g@%ﬁgﬁg o
di fferent pambmanens(for ¢he, canpressed modeeangt dve foo the noranas masie). o Basgalpon] thieor

LS CN R TN SRR T O T T T
be shown t hahutahife ayRkARIoRUBRE 1effthdhdd ar&Blors aBDh NAiticaits refdivet f&wver
conpressed node for each TFC'is 11, which includes 3 (single transm ssion
gap) requirement, « .
[1056] Aspects of the invention provide various techniques for determining valid
(i.e., supported) TFCs from among all configured TFCs for compressed mode as well as
for normal mode. These techniques maintain sufficient historical information (in
various forms, as described below) such that TFC ciualiﬁcation may be accurately
performed regardless of whether or not a TTI includes a compressed transmission. A
number of TFC qualification schemes are described below. These schemes may be
applied in conjunction with the algorithm defined in W-CDMA and described in FIG. 4,
whereby the determination of whether or not a TFC may be transmitted reliably is
dependent on the TFC’s required transmit power for Y previous measurement periods
and the maximum available transmit power.
[1057] In a first TFC qualification scheme, a number of Tx_power requirement
states is maintained for a number of combinations for each TFC if the compressed mode
is used, with the number of states being equal to the number of different combinations
for the TFC as described above. Different combinations for a given TFC require

different transmit power levels for reliable transmission and are thus associated with

different relative power requirements, ¢/ . The different combinations for each TFC



plus 3 (two transm ssion gaps fromdifferent patterns) plus, 1 (two
transm ssion gaps fromthe sane pattern) plus 1 (three transm ssion gaps
fromdif fwoeaw4patterns) plus 2 (two transm ssion gaps framushe3@ane
pattern and one fromthe other pattern) plus 1 (four transm ssion gaps,
two fromthe sane pattern). Thus, for t{is specific conpressed node case,
12 different conbinations are possible for each configured TFC (i.e., 11

fho " aboven YR ASITBHET ARG, oA A BT SHGSANE BePPetgbhdtro &
different ¢ | &t ¢ 1 sst.on .Jength and therefore to a different
relative pﬁn\ﬁggﬁlen?%q&lje?epté%%ﬁﬁg}%a%h%Fng’%?&ﬁspects of the invention provide
vari ous teflosgpuediffthe adeiage Munibeg ofadiiffdrent icombinasioppdot edoh TFCs fdrr ther anong

all configured TFCs for conpressed node as well_as_ for, _normnal de, These
t echni ques SomPiesedInd nemal ingdes 1 Ne and g numbebebrenfighrediTy Csianrdhe 6y s,

as describ ﬁgmgng Wts A&t dtfm&e ;rrfd%a%irgkdrfailL@Hb%tiﬁﬂy oibam ?F@yfsaﬁel-ﬁ ‘Y.
per formed regarcﬂ ess of whether or not a I'ncludes a conpre_%sea

transm ssi gg; e,émy?%mré THC Fk iRl 108 48 0sQ8 oS FIARE 388 kEpJasGdrivae) daal ow.
These schenes may be applied in conjunction"with the algorithmdefined in
W CDMVA andtigesayverdged nimbed f 4diffewentr edybiniteondetfer neacht i1dHC ofs wiet Hen or

not a TFC ngy,. ke tr itted reliably.is _dependent on the TF .Lequired
transmt pog tgf _Xr‘ &I}ggtvitbbtﬁsm%égu‘f%ﬂéﬂt“%@r' 80‘33“’ e ?{ethr‘?aﬁi ﬁtﬁﬁf&%
avai | abl e t&@BSidnsTOMBE compR3YA hédetuntiiohs tforthénstwadl hiddgeat i on schene, a
nunber of Tx power rg;ﬁgw renment states is nmaintained for a nunber of

conbi nat i ofI5Pbr HEh 7TiF@ flgw direrare s e seepdivaens ofiasprgeesd, 70Qite eterminguber
of states N al r._of .di R i ] .he TFC
as descri bggbgg%a\?gge W??%%J(ﬁf &1(% gsgfg)tfﬁrrlla |dz)lrr’12(syI ﬁ%geh%tegﬂéghgé?’%g@a%a}lge“ﬁth
di fferent tHeaﬁﬁtTHF(}J?mfiﬁcht&)tﬁkcﬁmeﬁﬁr Inétddlightie differshricsmbinatiamdpassidld furs

er

associated with dif ent relative power requirements, a . The different
combi nat i oRdchreonfigursd TRE@rgwslantfiod. 3 step Ptds Beptpsusheambinptinh ¢oBesPAR4SEPni ned
i n advance . j | 214 o) i y
then be ok SPIaL 1omERRlon bP AbnBtbetad Sd ot BRI RA AT E 1) o dali®)

di fferent ocamdmiesdn,onsl fsonsseeiated TwEhf o pattivalar cequreds sreoksnaib hpomer nevel ntodes i s
NC and the nunber aof .cqnfi gured TFCs is . then th unber .of bits needed
Ror e 1 rararohe s deye BE Rerrmagh o Ly e mhetel modnes i dor the Yata

transmission, then only one combination (i.e., with no transmission gaps) exists for each

TFC. But if the compressed mode is used for the data transmission, then multiple
combinations of compressed and/or non-compressed frames may be possible for each
TFC and are identified in step 712. The number of different combinations for each TFC
is dependent on the parameter values defined for the compressed mode transmission for

the transport channels, as described above.

[1060] The relative power requirement, «;, associated with each combination for

each TFC is then determined (i.e., @/ is the relative power requirement for the j-th

combination for the i-th TFC), at step 714. The relative power requirement is indicative

of the relative transmit power required for the combination if it is selected for use. For
each TFC, the relative power requirement, a,.j , for each combination for the compressed

mode is higher than the relative power requirement for the combination for the normal
mode, with the difference in relative power requirements being related to the data rate
for the compressed frame in the compressed mode and the data rate for the non-
compressed frame in the normal mode. In particular, the relative power requirement for

the normal mode is described in 3GPP Document No. 25.214-360, Section 5.1.2.5.3,



For exanple, if the TFC set includes 128 TFCs (e.g., for the 384 kbps cl ass
of UE) and the average nunber of different conbinations for each TFCis
12, then wboa3ph2®21Y =1536 Y bits may be used to store thedrdiozadears for
the 11 different conbinations for the conpressed node and one for the
normal node. [1059] FIG 7 is a flow diggramof an enbodi mrent of a process
700 to determne TFCs that are supported by the system and may be sel ected
for use, | L I ially,
the di 1 er B REGHEEENEl hodedf gbichBed e 4 1o 53 SRoS PP 7144ee

i denti fi edsetap stepsthatAhy beﬁmﬁ)rﬁwc bneouroinreatering tlﬁmcfdxﬁ;ﬁpszedimdde a speC| fic
conbi nati on of co ressed and/ or non-conpressed frames used for “ﬁ?a

transmi ssi BW61hnd Ths stale o€ cagheeombinptiop o1 saek dFGy ‘SrtE%fﬁi‘fFeéle@P'ﬁﬂsfﬂ’i t2%ower
| [t | | | d
[ gvﬁsedof or tg %ﬁé&gg%t rg)(ra:tln??ngssslﬁ%ﬁ be? {ilcéln gzrlllol;yj gnﬁn ggit(?{%?\&elfﬁgédm tmr)1 ©

no transm sshbina@dPor egdtl TFS (E.¢/, bﬁq&hfoniﬂﬁ@ thBU@mpinsthzCCPprBQ‘SS¢Cht BRge is
used for the data transm ssion, en nultiple conbinations of conpressed

and/ or non7zanfthe smaobﬁdaahre&nbmytxdue foyeash BFE if thienagelated Hacdamcpantr n the

identified in s 12 Then di fferent conpinatians for, each TFC
is dependeH?W]dn‘i b‘?ﬂl%t&rt é‘i‘ J&s‘sml?ﬁé’dbqsﬁ)‘i‘ op Ege 815y ‘ﬁé@é@o&‘r‘?ﬁ'&e‘n

transm ssi pigfonLt Stgrhezéi ransport channels, as described above [1060] The
rel ati ve power ‘requirenent, a , associ at ed with each conbination for each
TFC i s thefl083} er rﬁhweedlpport@ qorabmgthmefor ellwpnﬁgurp@\ﬂaicsr @quherepdented & t he

j-th conblnatlonfor t C reI

r equi remenPoﬁs?l? HEf 8af Ser#%fsh]teﬁte I% gﬂt%{ﬁl ﬁ%l’s éﬂ%yn}’? afj WET #’ ‘ﬁe“?g%ng or the
combi nat i ogpdcifid éorﬁlﬁna&ﬁ)hefrbﬁdmﬁ&{g 8 N Hidferene 86Mibihktions] Hfat iﬁdp@llbab@e pswer
requirement, a ii, for each conbination for the conpressed node is higher
than the r &P APPerBINgJRksFval defupachnER, plosten Ha2cdNbreambinghonsotre tiflentifisd g

mode, W thelihe gggrcfaﬁ]gﬂggle WBeblifdl vl RN, TREY! hAAHTSS. PRITBRELLALA] 1 O

the data ra esse rame 1 n Ihe conp E%’ssed node an e data
rate for thgplicable combprae&ssetﬂatf arammthersuplperterbstml(amﬂaplas1blly1tlmali)tc|essa}l>camer t he
rel ati ve power reguir t for EFFlé]ornal de is described in 3GPP
Docunent Nefatepsreghon eéé‘ﬁﬁﬁw astep 73fp 03/ 043221 PCT/ US02/ 36641 17

and for t hEIO%QFpr %%%gcd?ﬁdﬁd auﬂﬁﬁrﬁﬁéxpﬁﬂefn@ t§%0f Bwer techirenfent stht8Pgre/ 12

and 714 ar setup steps that ‘nmay be perforned e upon ent ering the
conpr ess edrmmrlmnec[ fop64dh THE fotthe sowfial @nd homprclsseldamdm fAcbtlhoeg’tch niAGen of
thereafter rggagt%jnsfrg:riy Be %gssible for each TFC in the compressed mode, the worst-case
transmit power requirement occurs when a transmission gap represents 7 out of 15 slots
in a compressed frame. In this case, the data for the compressed frame needs to be
transmitted within 8 slots instead of the entire 15 slots, and almost twice the amount of
transmit power (or 3 dB of additional transmit power) is needed to achieve the required
Ey/N, for the compressed frame. Thus, a single additional Tx_power_requirement state

may be maintained for each TFC for a relative power requirement, corresponding

max, i
to the worst-case transmit power requirement for the TFC for the compressed mode. In

an embodiment, the relative power requirement, o for the compressed mode may

max, i ?
be set at approximately twice (or 3 dB) higher than the relative power requirement, ¢;,

for the normal mode. Other values for the difference between the normal and worst-
case relative power requirements may also be used (instead of 3 dB), and this is within
the scope of the invention.

[1064] Maintaining two Tx_power requirement states for each TFC (instead of the
Nc states maintained by the first TFC qualification scheme), may lead to significantly



measur enent period. This may be achieved by deriving the indicator for each
conbi nation for each TFC (e.g., by perform ng the conparison a; P,ef >
P,,,a. ),wati3mirpt 722. The state of each conbination for peaatsoXsd64i s t hen
updat ed based in part on the newy derived indicator, and may be

determ ned based on the state diagramsfyown in FIG 4, at step 724. [1062]
The supported conbinations for all configured TFCs are then sel ected for
possible u inbF d esENR - 's}m}* UM Te AN th

i dentifyi ng(%g@é%glgfg%nﬁc&gaﬁn%%%% ggend,uﬂ%r om@érlrzgirll-g{et%e lé)(geisglfqer ent ©

conbi nati ong, =tikata 6 so dpreiiaRal i@ Budferingrandpsroceskigigiintachiivadd fince ealyhtwbFC, at
step 732. NT conbinations are identified as being applicable for the
upconi ng i staesvake femtdifiedT F@s cadhn THFCe by 782. sethad Feland orersals| the apdlstatesh| e
conbi nati ons.that Br@[gn thﬁ Supported state (and possibly the Excess-Power
state) ar eMATUANELPLIESSEhGNE valid TFCs, at step 734. [1063] In a second
TFC qual i T LfRis) On PRNGRERo § WelDaddMRL FARNE SRR rolifthfiy 26 1TBH Bl ned
for each TLC r t’IEle nor_ma% aﬁ conprgssed_ r?odes. r,%ﬂl ouglt*i a™hunber of
combi nat i oRFCTRY NIE PRI RbfbiRfiofaGD tHEFCorhprelE HOIPILRERE G AOSRsinfiliR

wor st - case transmp power requirenment occurs when a transm ssion gap

r epr esent s séledion offTF(B fot T withcemprossed dwwwd. Thisre bedanse ¢rimsbinatpas withe dat a
for the conpressed frane. needs to be transmtted within 8 %ltyOtS i nsg ead of
the entir ef#N& BYYCT HANTEPFRS SMAlFT DaDh @mandlin 2156f FPIFEHENDY Bower ]%’or 3
dB of additigpal transmt_power) is needed to.achieye the required, Eb/N
For “the. comtBgsmPeRpar RSl bast oy BP e s PO i T e Sfon
state My apevERbA LBl Hed pbREr RRGITerhElt, fO!  AchedsBbhdifis ROWR! avefipd QIR |
a,tx,1, corresponding to the worst-casé®™ransmt power requirenment for the

TFC for th o»@@tn%’qﬁfr&f%r@ljﬁossiﬂl‘e cSMbRARSKY HEME colriplest@l AblY.e T BFerage

requirenent, a,,,a" ; , for the conpressed node nay be set at
appr oxi mat edlativeporer fauirBmdB) o, ghesy bdemmpuitel assdnatvierage pb terrelatyepowerent |
a, , for the normal node. Oher values for the difference between the

nor mal andrequirsments feralk missiblevcombavations foy@igieameki(, whagh miay be loxpressed as:
(instead of 3 dB), and this is within the scope of the invention. [1064]

Mai ntai ning two Tx_p r,_requirement states for each TFC (instead of the

Nc states maint &wed Lyfithe first TFC qualification scheme), may lead to
significantly WD 03/043221 PCT/ US02/ 36641 18 reduced buffering and
processing requirenents. For the exanple described above with

Alternatively, the average relative power requirement, may be computed as a

avg,i?
weighted average of the relative power requirements for all possible combinations for a

given TFC, which may be expressed as:

— iy
aavg,i - waj a o,
J

where w/ may be the frequency of occurrence of the j-th combination for the i-th TFC.
In general, the sum of the weights is equal to one (1.0). The weights, w/, and/or the

average relative power requirement, « may be determined for each TFC by the

avg,i?
terminal.  Alternatively, the weights, w’, and/or the average relative power

requirement, ¢, may be determined by the base station and signaled to the terminal

avg,i?
(e.g., using layer 3 signaling).

[1066] In general, the additional Tx_power_requirement state for the compressed
mode for each TFC may be maintained for a compressed mode relative power

requirement, ¢ This a,, ; may be defined as the relative power requirement for the

cnyi



NC =12, a 6 to 1 reduction in buffering and processing is achieved since
only two states are maintained for each TFC by the second schene versus
the 12 stwbDaes/043mi nt ai ned by the first schene. [1065] The pagarsot/3@&4si ngl e
additional relative power requirement, a,,,aX ;, for each TFC for al
possi bl e conmbi nations in the conpressedigrode results in a pessimstic
selection of TFCs for TTls with conpressed franes. This is because

conbi natiogé%egltxﬁoder 31 P IMEIREEUL ] STRUY S oS TALLEL LS. Thid offté 2! SO

represente a,,,axX < er éfbodi ment ™t he™d ‘i"’te‘l'on

power _r equ B a VEmBawer
requi renen%ybmgtraﬁge?h?or r ecs)ggndl ntgét gpég(r%age\%%dgg@a? }r/ez?[r@%%to s &{S\l}eu rglgw red
for all pogsi,bh.e<cophi gat | QnsThaoffive foreagi EBE enhymdizterifines! thBé seg@inal,

rel ati ve power requirenment, aavg i , may be conputed as an average of the
relative pomleythersggemraadmghsleﬂwthaltémﬁmﬂsdrlﬁyesonmrmheraméanms for a given TFC,
whi ch may be expresse = al Al ternatively, the average.
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gi ven TFC, I ch may be expresse aavg, | , ai , where w' may be
t he frequeiﬁxwmeracqmrmmmgtatﬁ‘may]be mafrtaineghior nath BIC fiarthe h@npresshdﬁm@le I n
general ,

sum of the.weights is al t ne (1.0 The ht s
and/ or t he ?%{\Yérp&d@r Fequifemsat, p%dwer Wﬁ@ﬁd}%ﬁ%ﬁﬁ n%ié?ﬁgt)he descrﬂ’é@ agﬁvedgt er mi ned
for each TFC by the term nal |veI t he wei and/ or the
aver age rel%itiVErpofemi)r Wé‘}ﬁe‘?f Set! Fg/mp dl?é"‘%eé’é??‘?mgd: B#Ye base
station an na edtoth rmnal , n er 3. signalin
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relative power requirenent, a,,nl, . This a,,i may be defined as the

rel ative ptaliveraddiionalmenter f@lﬂllr@m‘lentm MMB@Z@@CT/ uso2/ 36641 19 nor nal
rmde ar ef gf f.set, |

Thi o of POSBF®, ROk TRnoBe kAot sen® o BlpMep of Tahhe feaflgRbl
addl tional staRkad mdmtdBNEfor la&@tibf et withi eah suéh BinTozeffci@ingrtoa spacific The
of fset for each TFC may be determ ned by the termnal,

relative power requirement. Each combination for each TFC is associated with a
particular relative required transmit power, and may therefore be associated with a
specific bin and may further utilize the Tx_power_requirement state maintained for that
bin.

[1069] The total range of relative power requirements for all TFCs, which covers
the largest to the smallest relative power requirements for all TFCs for the compressed
and normal modes, is typically not very large (e.g., typically much less than 30 dB).
Moreover, the specified accuracy for the transmit power measurement is not overly
precise (e.g., 0.5 dB or worse). Thus, only a relatively small number of bins that are
spaced by a particular amount apart (or bin size) are typically sufficient to represent the
relative power requirements for all possible combinations for all TFCs for both
compressed and normal modes. A limited number of Tx_power requirement states may
then be maintained for these bins, and the Tx_power_requirement state for each bin may
be referenced by all combinations associated with that bin.

[1070] As an example, if the total range of relative power requirements for all TFCs
is 30 dB and a bin size of 0.5 dB is used, then 61 Tx_power_requirement states may be

maintained for the 61 bins covering the 30 dB range. This would represent a significant

reduction from the 1536 and 256 states needed to be maintained using the first and



or by the systemand signaled to the termnal, or by some other neans.
[1067] In a third TFC qualification schene, a single Tx_power requirenent
state i s woasirened for each TFC for both normal and conpcedsed3dsades.
This single Tx_power_requirenent state may be mai ntained for each TFC for
the conpressed node relative power reqqrenent, ac,,,, i , which may be
defined as the described above (i.e., acm i =arf, i . aoffset, 0. Again,

the of fset far! s@ﬁerﬁ&”pésgéaﬁ% &ﬂ%& .08 B Tﬁcwmxlﬁ Sqr%ee A4h gqnagad/ or

provi ded by various ne ein catl ve Tof e vvors -case

relative. gdekt hedm! t®O¥E mhieH#dde BBt pfdaéssaig r@@mrm&d ofé 418 febeeeliFC,
the average relative additional power requirenent, sone ot her val ue.

[ 1068] | n gorhmgnsusabiizC qual i fi cati on schene, a nunber of

TX_power a sel of n i each
such bin cmipo |ent§§a§l %%% &?g rT‘ﬁ ?or%é“fg poeﬁé?q%lrganfgtseneyn{e%eégm

conbi nat i oan boérleasRerVative Sstiag® CThd eﬁal\mﬁg@ la boﬁﬁ’dddl bwtlharrattcﬁéfahe Wighestqui r ed
transmt power, and may therefore be _assgci ated specific bin and

may furt hefatat fatq fer @Hecomblﬁi‘}\‘/%lﬁ fosalh r @@én’t”"%t@Fed%ﬂﬁieaf‘ﬁe@lef’iﬁ’lfert?%
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whi ch covers est et o the sma tive power req nts for
all TFCs farl bhh:ss;omwhaﬂsce:de tlmrtdtahmngaabvomdcteﬂy be $0 dBpordeds! )Mcrred)vevesm}cel ar ge

(e.0., typ| cal I rru | ess.than 3 Nbr eov t he specified accurac
for % he' ¥ P itdesitnafine FESTIa Rt U DDEY Py Py Boie G003 2oBTaeg . oy

worse) . ThyswitRil ydB, éﬁlnastlievrﬁbﬁé Rt thanwrHaen Iﬁ'iy Qk@ﬁe Ll BRS eveR3GRL by a
particul ar anount apart (or bin size) are typically suffici ent to represent

t he rel at bine wamkbbe neagad ferrresmallef mtalaangemdéxrblceansmhm siei dngeneral, anlyl TFCs

for both ssed and norma imted of

T pover _r SPFerierins SRd, BomARU AT B B8 bith et SRR ROorPherwrigs ™nd ¢ he
TX_power _r eshdificovabids f5it tak Birs Mayetrcdetddininedtinseddsh $ysfeat RQa@emairs.al |

conbi nati ons associated with that bin. [1070] As an exanple, if the_ total

r ange of rE81042] ve &S s aeliew rdé%%ﬁt@ffaarend?qdlwfq Rrogess f04a determBing si ze
of 0.5 dB 'Tglcgzt‘fxgto \*}}eé:?ﬁpgﬂ%}ﬁgx‘?gq@% t@rﬂ”hﬁ b§t ?ed”?é(r P& dRL G ned

for the 61 ange. represenf a

si gni fi cantTx_pcekiCleliferhér® Rtatdiendibtafed fiék a2§e605t)@§ emmﬂgdadettdiblms eRi Nt ai ned
using the first and WD 03/ 043221 PCT/ US02/ 36641 20 second schenes,

respect i vehsocidegowitlp adsealbd\tRnwhit (polNEE 128 refitive o eatdfereiicet ti@Bmit power
level is defined. For the example described above, 61 bins are defined for a range of 30
dB, with the bins being spaced apart by 0.5 dB. The bins may be defined once and
thereafter used for each communication between the terminal and the system. The bins
may be sorted in decreasing order, from the largest bin to the smallest bin.
[1073] The Tx_power_requirement states for the set of bins are maintained during
the communication, as described above for FIG. 4. In particular, for each measurement

period, the expression a, ;- P >P., is evaluated for each bin to derive a

ref

corresponding indicator for the bin, at step 812. This indicator indicates whether or not
the transmit power level required by the bin is supported by the maximum available
transmit power. For each measurement period, the state of each bin is then updated
accordingly based on the newly derived indicator and Y-1 other indicators previously
derived for the bin, at step 814.

[1074] For each TFC selection interval, the states of the configured TFCs are
determined. This may be achieved by first determining the relative additional transmit

power needed to achieve the required Ew/N, for each TFC for the upcoming interval



states needs to be maintained, the processing requirenments are al so reduced
commensurably. 110711 The total range of 30 dB for the relative power

requi r eneEWD3ma3221 epr esent  an overly conservative esti natP€T/URoz3deat al
range i s bounded by the ratio of the highest data rate for all

conbi nations for all TFCs over the datarate for the reference

transm ssion (assum ng no control overhead). For nost cases, this ratio may
only be 10whteg \}%? 1%:(1' I%%z’be![ se%'axtcgﬁp;?ZfO}IP%é?#g eSSt ﬁle\/\ﬁ?ﬁgigf 24 Xiogﬁ 10 dB

or less. Mire sinc e estl i mum aval e transmt
power, Pnz is.required to_be ac ate..to wthin 2 dB, bin siz re
coarse thaﬁaﬁsfr%lt 8%\9%35}1%(3 ) r?éeﬁgﬁgge ;Fﬁaltjlg,% ngS%reﬂgmenl%bfPﬁ@e\%ﬁ?% 0ed%lr?eeded
for a smaller. to e.and{ar a coarser bin size. .In general, a

nanber or. Bt P TEGARER iR1elsBe BrbSraSimid: Ge Hrypedeihegpiral o
varying. The . [ﬁ@' I . .the bins may be determ ned based on
system reql@%rletﬁent S&Lfg%z’;‘ggﬁépg@% is a flow diagram of an enbodi nent of a
process 800 to determne TFCs that are supported by the system and may be
sel ected for uses, basedagn . Tx_power-requirenment states mai nEgiled for a
set of bins. Initial1y, a set of bins, abin, i | associated with a set of
transmt power levels relative to a reference transmt power |evel is
defined. F@he trblatiexadgitienallesasmhadwehous, ,, G dopendedtr én, datli aceslintoforatheange
of 30 dB, with the bins being spaced apart by 0.5 dB. The bins may be

defi ned ongesaitd of ity treadntiegion ggolinf the up@niing dtenval. Cidtheve ateatovememissen
termnal and the system The bins nay be sorted in decreasing order, from
the | ar ges®ansi i the upgpmiggantep@l, them .4 10Y3 ThpHelatye pewer rearEeMeEnent 1Sst at es

for the set of bi nf are maintained during _the communication, as described
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by the maxi nmum avai e transmt power. For eac rement period, the
state of each bin is then updated accordingly based on the newly derived

i ndi cator and Y, ot h@mdi(ag gators previously derived for the bin, at step
814. [10741 For each TFC selection interval, the states of the configured
TFCs are determ ned. This may be achieved by first determ ning the

rel ati ve ashdiets theabundimgnisitp tthe powdowerdsde dhectae bf each THE forethaiupeamialg/ Nt

f h TEC f th ' i nt I 03/ 043221 PCT/ US02/ 3664
or eac l1:ntervfa)1r is thgn %thgcma?% 'the Es'\tr'a.'}é:aof X\g bin, e, ;, corresponléiglg to 816 "llFC’s

relative power requirement, «;, at step 828.

[1076] The TFCs supported in the upcoming interval are then identified. This may
be achieved by selecting all TFCs in the Supported state (and possibly the Excess-
Power state) as the valid TFCs, at step 832.

[1077] The fourth TFC qualification scheme provides several advantages. First, the
amount of buffering and processing required may be reduced since a smaller number of
Tx_power_requirement states may be maintained for all configured TFCs. Second, it is
not necessary to determine all the possible combinations in advance. Instead, these
combinations may be determined if and when transmission gaps are present in the
interval being evaluated. Third, the states of the TFCs for the compressed mode may be
determined immediately upon entering the compressed mode (i.e., no processing delay)
since the indicators for the Y most recent measurement periods are available for all
possible combinations of all TFCs. In contrast, the first and second schemes start
storing the indicators when the relative power requirement is known, which may then

result in Y measurement periods of delay before the state can be determined. Fourth,



21 when the TFC may be used, at step 822. If aadd, i represents the
relative additional transmt power and aref , represents the relative
power reqworoseszel for the normal node for the i-th TFC, tlarusohesenel ative

power requirement, a; , for the upcomng interval for the i-th TFC may be
determned as: a i = aadd, i aref, i Edgy{2) The relative additional
transmt power, aadd, i , is dependent on, and accounts for, the presence

of any tr amﬁﬁehﬂg r&ﬁﬁ’reh{en{s% MR GG Withl e }{ﬁljnbexj ch}‘cﬁ‘&rﬁldﬁi@pﬁgesmn

transm ssion gaps~in the upcomng i1 nterval, The rglatlve
power requreqairements angrease saorel glbeiynihae torftioe ﬁmaedhefﬂéc as shown in equation

(2), in st 4. 107 pecific.bin, abin i corresponding to t

rel ative pmgf i éﬁ‘nﬁ&aﬂuahﬁﬁi‘“m‘e%{%‘ﬁm?’%ﬁ set; of H%lﬁt‘deBﬂY"Frff 1rerHFr'1}5t ep
826. The bk i?lrés%ld?aﬁfb Efé%&n{myd Bfid %&ﬁm@@& ¥Smedtdment pefifdNghd dsed)to;
where the rounding is to the next |lower bin. The state of each TFC for the

upcomi ng dmeenmalther statehefl eaaht ccmﬁgatedt BFE hensamembodinteht the melata\m power

correspondl o th tiv wer ui rement i t ep 828.
[ 20767 The hiemetiaBespad s AeFdandfe RGPS B B0 IR eyt er Bl Per
This may B@er&ﬁ@ reRMBed B¥nset pewbOr Bel refbrdaSe trandrhiSsiS PP6Y éaeH nihgiremémnd
possi bly the Excess- Power state) as the valid TFCs, at step 832. [1077]

The f our t hpatkg, theaklative powerregeiresmmnt ﬁv@ﬂhpwem.éé)/,en@{ bedntermieggens: First, the
anount of buffering and processing required nmay be reduced since a snaller
nunber of Tx_power _requirenent states may be nmaintained for all configured
TFCs. Second, it, ipy_notxnecessary to determne all the possg gg

conbi nations in dévan@g(k)nstead these conbinations may be determned if
and when transm ssion gaps are present in the interval being eval uated.
Third, the states of the TFCs for the conpressed node nay be determ ned

i medi at el yhepoR, &t srthe gequired ¢anymié pewer foo the (eifcrence tramsprssivedei thg Aetbl ay)
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for the reference transmission. The relative power requirement threshold, «(k),

should have the same dynamic range and accuracy as for the TFC relative power

requirement, ¢;. Thus, the relative power requirement thresholds have similar

buffering requirements as for the bins in the fourth scheme.

[1079] Along with the set of Y relative power requirement thresholds, a (e.g., 2-bit)
state may be maintained for each possible combination for each TFC in the compressed
mode. Alternatively, a state may be maintained for each different relative power
requirement (similar in concept to the bins described above). Moreover, a timer may be
maintained for each possible combination, or for each different relative power
requirement (or bin). The timer is used to determine the transition between the Excess-
Power state and the Blocked state.

[1080] For each TFC selection interval, the applicable combination for each TFC
for the upcoming TFC interval is initially identified. The state of the applicable
combination for each TFC is then determined based on (1) the relative additional

transmit power, @, ;, required by the applicable combination, (2) the relative power

requirement, & for the normal mode for the TFC, (3) the set of Y relative power

ref,i ?



22 the buffering requirenents do not increase with the nunber of TFCs and
the processing requirenents increase nore slowy than for the first
schenme. [WOMBj4d2m1 a fifth TFC qualification schenme, a set pofi/uset/adeive power
requi renent "thresholds"” are determ ned and maintai ned for Y neasurenent
periods and used to determ ne the statg of each configured TFC. In an
enbodi nent, the relative power requirenent threshold is defined as the

ratio of t bﬁ% AU Thid¥RIds2 Pl t(ﬁ)""}ﬁé“(]tg -19etate QHET titnBE hSHHIdeRdfdrT ARSI

power for t reference transm ssion or “each neasurenment period, the
rel ati ve poumbimatoupr theassociateddsiol d, ath (k), may be determned as: a,,,

k) = P.x P k) . (3 WneePref th d
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typically true unless it is adjusted by the systen), then the relative

pover requirelatientpomier exsiuiremens ithresholdsi detegninednéprr & amessurement heeriodgui r ed
tr an.s m L pl%\,iﬁ?}l%ﬁs ﬁrg t an[ lenf %(ng;?ort Srllﬁlgu %flé) nta%ehgkeea(:ﬁlc%g{ Eatlgg%{ each

requirenen @’ have e sane AAT e range and

accuracy agF®fs ﬁlhﬁlﬁ&ﬁtd teaSuppertpdvarte. FededchafeRtrentent peﬂdstushe tdistive
rel ative power requirenment thresholds have simlar buffering requirenments

as for thepowasregairernent thygshiotd, scétt{éfhels dFt.’PUT/lgleAF Siryvinint gquatien g andptoxed
rel ati ve power requirengnt threshold . State

mai nt ai ned 9 8Pulge At Fedi sl %OYGB%WH%‘PPGW él’GWne‘écfﬂGT%@ fimeg ﬁén%tﬁiﬁﬁgg%red
nmode. AlterRal byfbik t1cﬁ1 ﬁ{ fHeCE AR Ys- b@wmtatteabxﬂfqug Bnefas Ialsg'ljpfdgtreg%r egdnati ve

power requirenent SI m in concept to bi ns descri bed above).

Mor eover , metasuramemaper’md atasuepai)hﬂed Smps gdehapb<H#ibhee porfiyinredt farngadr f or
each d|fferent relat power requirenent (or bin). The timer is used to
det erm ne f%e@‘ff’r&ﬁ%lptef]% bet ween the Excess- Power state and the Bl ocked

st ate. [10gﬂlszfor Est@Ach TECS8leeGdd Riferl4l] @k aike oft dagh @ ﬂlﬂidas@woﬁlbmﬁbhmtl on
for each TFC for the upconing TFC interval is initia identified. The

state of tkkechappCi sadatermingshin aeqordance gyithe then stepCin blqcke‘??%efférsmnﬁéd)ebas ed

on (1) the relative additional .tra we aad require t he
appl i cabl e 2E3F¥HdRY fi ﬁ)sg% %E‘?mc“??ethreelie HV%‘@@\‘RB?I gy qr%%eﬁt adar’é}ee&i dfb%)r t he
nor mal m)d%c}fng\rle tthe ?ecilrlllzred Eﬂﬁ? fgrhz?n Epectomcl)rflg Dr(lterval%r dach \}')\Ecable combination, at

step 922. The relative power requirement, ¢, for the upcoming interval for each

applicable combination may then be determined based on the relative additional

transmit power, @, ;, and the relative power requirement, o for the normal mode,

ref,i 2
as shown in equation (2), at step 924. The state of each applicable combination is then
determined based on steps 932 through 954, which are described below for one example
combination.

[1083] At step 932, a determination is made whether or not the applicable

combination is in the Supported state and the relative power requirement, «;, for the

combination is greater than the relative power requirement thresholds, ¢, (%), for more

than X out of the last Y measurement periods. If the answer is yes, then the
combination is set to the Excess-Power state, at step 934, and the timer for the
combination is reset, at step 936. The process then proceeds to step 962.

[1084] Otherwise, a determination is made whether or not the combination is in the
Excess-Power state and its associated timer is greater than Tk, at step 942. If the
answer is yes, then the combination is set to the Blocked state, at step 944. The process

then proceeds to step 962.



WO 03/ 043221 PCT/ US02/ 36641 23 requirenment thresholds, and (4) the (2-bit)
state and tiner maintained for the conbination or the associated bin.

[ 1081] FIwo 9okx2n fl ow di agram of an enbodi nent of a pro®eISHDB6HD
determine TFCs that are supported by the system and may be sel ected for
use, based on a set of relative power ggquirenent threshol ds determ ned
for Y nmeasurenent periods. Although not shown in FIG 9 for sinplicity,
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combi nat i ofequsref@hts} snd the Nexibaas tdener ali paisible IFCS taﬁ@ thonﬂd’iﬁhtiohe whithrer
for the conmbination is reset, at step 936. The process then proceeds to

step 962. Fllt%%]m@.dﬁéwlslécre%ﬁed@bléff?ﬁl}ﬁeﬂeﬁ@ifﬁm@tﬁmde whet her or not the
conbi nati OZIdS?L CI&Hﬁe A% gl%§c§13 2%Irf?lst:rlﬁté'?thas@ﬂeﬂléﬁh@%?ﬂﬁ)e%%r I’éqﬁﬁémkﬁt

greater than
thresholds, «,(k), are derived and stored. In other embodiments, other values

indicative of (or related to) the required transmit power for the reference transmission

-may also be derived and stored. For example, the required transmit power, P (k),
itself may be stored along with the maximum available transmit power, P . To

determine the state of a given TFC, the required transmit power for the TFC may

initially be derived as q; (k) and then compared against the maximum available

ref

transmit power, P__. The indicators derived from the comparisons may then be used to

determine the state of the TFC.

[1089] The various TFC qualification schemes described above may be used to
determine which ones of the configured TFCs are supported by the terminal and channel
conditions (i.e., capable of achieving the required Ey/N;) and thus may be selected for
use in an upcoming interval. These schemes may be used for the normal mode, the
compressed mode, or both modes, and effectively implement different policies for
declaring whether or not a given TFC is supported in the upcoming interval depending

on whether or not transmission gaps are present in the interval. Other TFC qualification



answer is yes, then the conbination is set to the Bl ocked state, at step
944. The process then proceeds to step 962. WO 03/043221 PCT/ US02/ 36641 24
[ 1085] O:wernsiosx21 a determ nation i s nade whether or not tlg/usobicnnt i on' s
rel ative power requirenent, a, , is equal to or less than the relative
power requirenment threshold, a,,, (k),pfor the last Y neasurenent periods,
at step 952. If the answer is yes, then the conbination is set to the
Support ed SehfRs of vathifRls %g%e L&Qﬁ%& dEQRbB hefeiPRaf ?ﬁtw P96 SRAd, aha
perfornmed for each applica conbi nation. Upon cO etion of these steps
for all appdilﬂbatylithlrrihcrtmpabfﬁmsnvmhen pr ocess pr oceeds to step 962 to

identify t Cs supporte C | nt rvaI Thi s achi eved
by sel ecti E’3’9§ '#slf’éé’ﬁ)wti'htgﬁégﬁ %chﬁ €jalso, pgn @ﬁﬁﬁbﬁatfgﬁ Astat e
(and possi éelﬁchﬁ &Xtﬁﬁﬁ&et’f’&\iﬁh Wt@DMA%%dtdégcﬂ&hhﬂ FIEC, vﬂ{ere‘btye@Tg@&s

[ 1087] For the flﬁth schene, the conparisons across all Y neasurenent
periods ar deenm&drdsdwengtbupmrt@adf thecHirfly's meduiired tfapsmik power G - Py, i lgrdsiter) and
for each TFC selection interval. The fifth schenme may provide many of the
advant ages than the nsxedum boedable transohié ppwer, th,,.s dhe more thaal Xidiuh gf thediasted
buffering requirenments éto store the relative power _requirenments) and the
f1 exi bi | i t jnepgirerBesrpeaptls p3§§|]m(éQW@aﬁﬂ@ sehanes deserhiedatareinanay elso bejtt e
or no addi I bove
Gescri pt 1 ol RaR ol AR SR LGHHRRY, St SERREhTh SclHEB! bl Bnicifof

t hr eshol ds[1091] ( k)The BFE@ qdelliﬁmdn acdhnijues elekcnbad deear maythedidventhgeoustyher
values indicative of (or related tq) the re ed tran wer for the
reference {PRIFEFHEL %b"n © Ryink trapsmissigr i Ge\& %M@FW% S[ll%?e éﬁlgﬁgﬂlf‘é Tt he
required t (151%'@ theRV#&hay BE &ldoptédl - for ufs§ %xf tH@HoJ?ﬂuﬁ(t HB6 rofdeMCDMANE
maxi mum aval | abl e transmt power, P.. determne the state of a given
TFC, the reyptemsdnd ﬁm&smthnpdmcoifemfthmvéfrﬁmnnay initially be derived as

a, Pref ( e onpar t he ,maxi num ilable tran

pover P, (BT eSS B BPRL RS itk SRR T R e REr e use
to deter %ﬂ@nﬁléeth@geaé&nmheé ARy BESmpledRBRH il hardward, soBwdre CorGlcmbihgmhi on
schenmes descri bed above nmay be used to determ ne whi ch ones of the

conf i gur edthered. Heea b@réyyefetlgmlwmﬁ@nt e plomantaprgd do Haplementcadler Rortaens
(i.e., capgp ltﬁesefte u XIIH%' tbréellnlirg%ﬁ!ﬂ{tg&i \an{d}“c)nea&d n‘i)&égﬁaggggqftigﬁ %ﬁk%t ed

f or use in com chenmes may nor mal
node, the 1ntegrated circuits (ASICs), digital signal processors (DSPs) digital signal processing

devices (DSPDs), programmable logic devices (PLDs), field programmable gate arrays
(FPGAs), processors, controllers, micro-controllers, microprocessors, other electronic
units designed to perform the functions described herein, or a combination thereof.
[1093] For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in a memory unit (e.g.,
memory 132 or 162 in FIG. 1) and executed by a processor (e.g., controller 130 or 160).
The memory unit may be implemented within the processor or external to the processor,
in which case it can be communicatively coupled to the processor via various means as
is known in the art.

[1094] The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without

departing from the spirit or scope of the invention. Thus, the present invention is not



conpressed node, or both nodes, and effectively inplenment different
policies for declaring whether or not a given TFC is supported in the
upcom ng wotoaiwzabkl dependi ng on whether or not transm ssi ®QTIHOY3@HE
present in the interval. OQther TFC qualification WO 03/043221

PCT/ US02/ 36641 25 schenes or variations, 0of the schenes descri bed herein may
al so be inplenented, and still be within the scope of the invention.

[ 1090] For.clari . ual i f. i s ri bed
For o spelited i b e ERbbials REvA PR fudE Kol iR Wiges

wher eby a ddope iconsigl@r Weth the phifdiplgs anpipdret Sdturés diidosEEGeirt.equi red transm t
power, a, Pre f , is not greater than the maxi num avail able transmt
power, P., for nore than X out of the last Y nmneasurenent periods. The TFC
qual i ficat | chag®g i ein may al so be used in conjunction

W th otherthaErithnﬁ?ﬁgﬁgﬁfﬁ@nggﬁhﬁthin the scope of the invention.

[ 1091] The TFC qualification techni ques described herein nay be

advant ageously inplenented for the uplink transm ssion in a WCDVA system
These techniques or variants thereof may be adopted for use for the
downl i nk and/or for other CDVA systens, and this is within the scope of
the invention. [1092] The techni ques described herein may be inplenented by
vari ous neans. For exanple, these techniques may be inplenented in
hardware, software, or a conbination thereof. For a hardware

i npl enentation, the elenents used to inplenent all or portions of these
techni ques nay be inplenented within one or nore application specific
integrated circuits (ASICs), digital signal processors (DSPs), digital
signal processing devices (DSPDs), programmble |ogic devices (PLDs),
field programmabl e gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, other electronic units designed to
performthe functions described herein, or a conbination thereof. [1093]
For a software inplenentation, the techni ques described herein may be

i npl enented with nodules (e.g., procedures, functions, and so on) that
performthe functions described herein. The software codes nmay be stored

inanenory unit (e.g., nenory 132 or 162 in FIG 1) and executed by a
processor (e.g., controller 130 or 160). The nmenory unit my be
i npl enented within the processor or external to the processor, in which

case it can be communicatively coupled to the processor via various neans
as is known in the art.



[ 1094] The previous description of the disclosed enbodiments is provided to
enable any person skilled in the art to nake or use the present invention.
Vari ous wodshixati ons to these enbodi ments will be readi lpgTaspzs@mt to

those skilled in the art, and the generic principles defined herein may be

applied to other enbodi nents w thout arting fromthe spirit or scope of
the invention. Thus, the present invention is not WO 03/043221

PCT/ US02/ 36641 26 intended to be Iin%%t he enbodi nents shown herein
but is to be accorded the wi dest sc istent with the principles and

novel features disclosed herein. [1095] WHAT IS CLAIMED | S: WD 03/043221
PCT/ US02/ 36641 27 CLAIMS 1. A nethod for determ ning transport formt
conbi nations (TECs) A2 methgbrfioeddétemminmg itranspovti rfednes s cambimatiorsa i THOs)

system _conpri si n?: deterninf'feng arequired transnmt power for each of a
plural ify SYPPOBRBITAST Bha Wirgless cpnygUpHCHONSYSeR), CoPRSIAg:Cs wherei n each TFC
corresponds to ﬁetﬁﬁﬁinﬁ{g PREGRRL BIns M@ podRer f(frcérac}f‘oﬂ@ﬁlﬁréli%ﬁﬂﬁé‘ﬂn%ﬁhﬁfhn@ﬁq‘ each
conbi nati on for each TFC corresponds to a particular transm ssion | evel

f or t he4 datacht ofamsmor swire TFCdewbeninnéacl T Geeantesp@ifds daelseicofiirameteoyaliesr each
TFC based @gn the required 8 transm.t po fo conbi nation_and.a

nmaxi num avg(?rl aa%‘ﬁ%trf‘? §519% andh s ;cog}]?dnalglg\éﬁé%?a}chéﬁggoxzﬁ%ﬁl aPid %l’cot\lareach
of at |gastraphissibitlehar foP®dedaldl ttangmessioa! an 10 upcomi ng interval based on
the state of each conbination. 2. The method of claiml, wherein the

plurality of podefepniaingonisiatraef esrh combingtianafon et TEGnPrsed onothe re@Hisdnat i on

for a ngn- S i i r . node. 3.
The mtﬁodﬂ%sﬁgﬁ%&%r %g%)@??%{lglgg%%gﬁﬁgt ar a?é]&%%&r@g@%{ﬁ&ﬁ%@}ﬁgfor each
2 conbi nation f edle@mglonEFOnibinatieh gbntavhcbflyy 1¢asaoseriTEE| fon posspble asafietanr

val ues_defined . for the coppressed de, 4. The nmethod of claim2, wherein
the pat?i CHPW‘PS%EW%S%& g\‘?éfat‘f eagh epmMbPa¥hhi nati on for each TFC is
determ ned for a particular set of one or nore frames to be transmtted on

one or nore transport channels.
2. The method of claim 1, wherein the plurality of possible combinations

2 for each TFC comprise one combination for a normal mode and at least one

combination for a compressed mode.

3. The method of claim 2, wherein the particular transmission level for each
2 combination for each TFC is determined by transmission gap parameter values defined

for the compressed mode.

4. The method of claim 2, wherein the particular transmission level for each
2 combination for each TFC is determined for a particular set of one or more frames to be

transmitted on one or more transport channels.

5. The method of claim 2, further comprising:
2 identifying a specific combination, from among the plurality of possible
combinations, that is applicable for the upcoming interval for each TFC, and wherein at

4  least one applicable combination is selected for possible use for the upcoming interval.

6. The method of claim 5, wherein each combination for each TFC is in one

2 of aplurality of possible states.



5. The method of claim2, further conprising: 2 identifying a specific
conbi nation, fromanong the plurality of possible conbinations, that is
appl i cablwofoan4i2be upconming interval for each TFC, and whecaiusozaseedstt | east
one applicable conbination is selected for possible use for the upcom ng
interval. 6. The nethod of claimb5, whejgein each conbination for each TFC
isinone 2 of aplurality of possible states. WO 03/043221 PCT/ US02/ 36641
28 7. The met hod of [ Q] -l |b: S35

ncl ude a2 Sugport o° Sy HAFEELE R o Bl 8 pRERH e FeER
8. The 2ret Bopborfed Gtate, an ExcedddPosicnstapindaBloekedsthienat i ons in the 2
Supported state are selected for possible use for the upcomng interval. 9.
The nethod of claim1, wherein the required transmt power for each 2
conbi nation for geachtpe Tl!ﬁgﬁba OFtELim edwhashe a9gli@abiee!c%h-lb‘iéﬁti89é"fih the

requi renent associated wth the conbination and required transmt power
for a r2f eSepmeted4tate @mselestsd tom poddble Theforthdumonfingingirvall, furt her
conprising: 2 for each conbination for each TFC, deriving an indicator for
each neasurenent period indicative of whether or not the required transmt

power for the conbi nght efeth&d off cRHRPONIREEIRYhE P& i tFadSMA iR Fbe eddhansmi t
power, and wherein the state of each conbination for each TFC i s determ ned

based oh 6ombigpiden dos cpddy T¥ Granslgteamingd pased ous a telativehpowier: Feg@liremerd| aj m

10, further [ Slng: 2 ring the |ndi r asur riods

for each c8W f%%%fl [ g’ﬁtﬂf E)hre 8‘2% magi@tm 2!.1 % gﬁérr&étt%g%ggf B{%VP% r?#l?rrﬁééﬁlgcl%n t he
pluralidy ebngissoml e conbi nations 2 for each TFC conpri se one conbi nation
for a normal node and one conbination for a conpressed node. 13. The

met hod of claim 12, wherein the conbination for the conpressed 2 node for

conpr essed mode Tor fhe FRI L s o Paher el 1 th
conbi nali on f or farteack oompbiegs@dfor each TFC, deriving an indicator for each measurement
period indicative of whether or not the required transmit power for the combination is
4  supported by the maximum available transmit power, and
wherein the state of each combination for each TFC is determined based on

6 indicators for Y measurement periods.

11. The method of claim 10, further comprising:
2 storing the indicators for Y measurement periods for each combination for each

TFC.

12. The method of claim 1, wherein the plurality of possible combinations
2 for each TFC comprise one combination for a normal mode and one combination for a

compressed mode.

13. The method of claim 12, wherein the combination for the compressed
2 mode for each TFC is associated with a highest required transmit power in the

compressed mode for the TFC.

14. The method of claim 12, wherein the combination for the compressed
2  mode for each TFC is associated with an average required transmit power in the

compressed mode for the TFC.



2 nmode for each TFC is associated with an average required transmt power
in the conpressed node for the TFC. WD 03/043221 PCT/ US02/ 36641 29 15. The
nmet hod ofwoloaiom2i, further conprising: 2 for each conbi n&Cirarsot/ss4each
TFC, deriving an indicator for each measurenent period indicative of

whet her or not the required transmt power for the conbinationis 4
supported by the maxi num avail able transmt power, and wherein the state of
each combi nation for each TFC is determ ned based on 6 indicators for Y
measur enent periods. 16. The nmethod of claim 15, further conprising: 2
storing two set $5.0f Th@lhm&ttosiros”ctaim 19, fuethsueaamprsingser i ods for the two

nbi f f.cl 1, h I
Comuni bat i on s JEaRR PR R Lo ket RORAIShAT CORMUAEEE P Te y

coupl ed t oparig Bidicativé bPRALthBY SICRS Thé eeqllard @@nsrﬁlt pBREDIor GR® 8thBin@tion is
interpreti ng digital information to: determne a required transmt power

for each ofuppopkdibxthemaximugansilakle trapsnif ppwerdarchch of one or nore TFCs,
wher ei n each TFEC}:/ éren{]?r?ep%gtgsott hch c?)%bxr%fnoﬁaﬁfﬁgg UETRAAL URS rmtlrﬁ)erd FaslR L

transm ssi on an nation Tor eac corresp Ol’l 0 a particular

6 trans@i sgididatdrefelY frebsuréiferd kdodst ansni ssion; determne a state of each
conbi nation for each TFC based on the required 8 transmt power for the
conbi nati on and a maxi mum avail able transmt power; and select one

conbi nation for ?aChTﬂEm%Eho'd%%%falrﬂriS ﬂ;ftﬁexf&fm .ble use for an 10

upconi ng interval based on the state’ of each conBi nation. 19. A nethod for
deterniding trasepogt tWorsetst of ombicats dos Y TREsjurerdersuppradse dorf dire Uwe in a

Wi rel ess conmuni cati qn m conprising: for each of a plurality of bins,
deri ving aﬁ%‘&?‘iﬂ%ﬁs © %?f%(g'ch measurement period 4 indicative of whether

or not arequired transmt power for the bin is supported by a maxinmum

available transmt power; WD 03/043221 PCT/ US02/ 36641 30
17.  The method of claim 1, wherein the wireless communication system is a

2  W-CDMA system.

18. A memory communicatively coupled to a digital signal processing device
2  (DSPD) capable of interpreting digital information to:

determine a required transmit power for each of a plurality of combinations for
4  each of one or more TFCs, wherein each TFC corresponds to a set of parameter values

for a data transmission and each combination for each TFC corresponds to a particular

6 transmission level for the data transmission;

determine a state of each combination for each TFC based on the required
8  transmit power for the combination and a maximum available transmit power; and

select one combination for each of at least one TFC for possible use for an

10  upcoming interval based on the state of each combination.

19. A method for determining transport format combinations (TFCs)
2 supported for use in a wireless communication system, comprising:

for each of a plurality of bins, deriving an indicator for each measurement penod
4  indicative of whether or not a required transmit power for the bin is supported by a

maximum available transmit power;



6 identifying a specific bin, fromanong the plurality of bins, that is
applicable for an upcomng interval for each of one or nore TFCs based on
a requirewotmaneait power 8 for the TFC for the upcom ng PCTIE0Y/3a4641
determning a state of each TFC for the upcom ng interval based on
indicators 10 derived for the bin appligable to the TFC, and sel ecting one
or nore TFCs for possible use for the upcom ng interval based on 12 the

state of each Tfentiffing Q_E‘Iﬁ‘ecﬁﬁ{)ﬂﬂdﬁ&{] afloRl Thel Qurdiityf Bﬂﬁfl eac ép%{h@ﬂ)'le &

mai ntaining a state for eac updating t estateo n for each
measur enentn ppednidg utsed] fom eactdo fomtemr gnord Td€isibasall droa ragnaediransnahpowat t i ng
the stage ? g ﬁg T C 18 uaI to.the 1state of the bin applicable to the TFC.
21. TheS meftidhe &FC E@om\ﬂﬁé’i‘tﬁvﬁ ‘the plurality of bins are defined for a

2 plurality of Hé@ﬂﬁmﬂg P@t‘ﬁ@roﬂ @a\éﬁ'TfFCf fr 3hé Mﬁcotlﬂnélﬁt@rfvﬁf%%@ ohliadisfots power
| evel . 22. The method of claim 19, wherein the required transmt power for

each 20TF®em\9edcfep§nd>emprdwaMhéqmerTF§ aoa¢ mal m)de or a corrpressed nmode is

used for a data_,transn ssion. f claim?22, t he
oqui red tr ansnieieosBiher midls 15 Cs SRR RIS B BTbiEnlthG] Bifta'sd

parti cup ar tieakat@bf €428 TWC.nore franes to be transmtted for the TFC in the
upcomng interval. 24. The nethod of claim 19, wherein the plurality of
bins cover a range of 2 transmt power required for all TFCs. 25. The

met hod of cl ai 4, at, 4 ha are separated by a 2
uni f or m anount ng #ﬂ Wﬂ%&aﬁ’&?%ﬂrﬁhﬁ&ﬁrﬁsﬂ% n the wrel ess

communi zati on sysiireaining aastatéfdﬁeﬁﬂl\/&nsyst em WO 03/043221 PCT/ US02/ 36641 31
27. A nethod for geter{ln ni ng(éft algg rmat conbi nat.@t(g S éTFCs 2
supported for u¥Bdatmedhesateelsac ﬁle TISRPUERPRGNE RFTH ﬁ‘b“’F OPARAICHEES each
nMeasur efrenfededd Bfshe @, @081 Ni ng a val ue indicative of transmt power 4

avai l abl e for a data transm ssion;
setting the state of each TF C equal to the state of the bin applicable to the TFC.

21.  The method of claim 19, wherein the plurality of bins are defined for a

2 plurality of transmit power levels relative to a reference transmit power level.

22. The method of claim 19, wherein the required transmit power for each
2 TFC is dependent on whether a normal mode or a compressed mode is used for a data

transmission.

23.  The method of claim 22, wherein the required transmit power for each
2  TFC is further dependent on a particular set of one or more frames to be transmitted for

the TFC in the upcoming interval.

24, The method of claim 19, wherein the plurality of bins cover a range of

2 transmit power required for all TFCs.

25. The method of claim 24, wherein the plurality of bins are separated by a

2 uniform amount.

26. The method of claim 19, wherein the wireless communication system is a

2  W-CDMA system.



determning a state of each of one or nore TFCs for an upcom ng interval
based 6 in part on a plurality of values determned for a plurality of
measur enewoO opesizods; and sel ecting one or nore TFCs for po3disbt/aseuse for
the upcoming interval based on 8 the state of each TFC. 28. The net hod of
claim27, wherein the value is determngd as a ratio of a 2 maxi num
available transmt power over a required transmt power for a reference
transm ssion. 29. The nmethod of claim 27, further conprising: 2 determning
a required transmt power for each TFC, and conparing the required transmt
power for each ITFC adaimahod hfer pleteralining ¢hnspérty ddbmes Eambinfsons! (FECS)ty of
measur eprent peri(g?qs{ and wherein the .state of each TEC i s determ ned based

on resut t sSHIPORRT I Aip U3 WHRleSSemmYRICIHONTYRfes CUPRESRS 7, wherein the state

of each TFC is dgtaeniiashrerde MRl Met@afifing Al VIEAndRAGRI ORarlshEt pdweral ity
of values determned for the plurality of neasurenent periods. 31. The

met hod 4f evalahiedor a dite trangmisdien;st at e of each TFC is determined by 2

storing a current, state of each TFC and updatjng the state .of each TFC for
cach neaur emenbepEbRE THuERf Sieharond BpREE THC Syl iRl hibelee and
the pl ug al i par©dn ¥ pluk@By O£V Ld¥i deRemired foeplatalitybf hyasafemdiie peritde it
periods. 32. The nethod of claim27, wherein the wireless comunication
systemis a 2 weahve ogor amre TECo forppssible ysefpibe 2pcuping intervabbasad @ngi t al

si gnal or o&%s&a%of& A 19 el ess communi cation system 2 configured to
determ ne a requi Fed transmt power for each of a plurality of conbinations

for each of one or nore TFCs, wherein each TFC corresponds to a set of 4
par anet er val ue h copbi nati.on for. each TFC

for data transm ssiqn and ea
corresponds to Zs-par Erﬁ%meg}"dt(ffaﬁl?éwi _iii v v (i‘ber 1siqelerapined atsraaﬁqgﬂiogﬁ on,
to detey m pgyfnfin ShafiSH10frRahl P! PRt 10RqhREd SRRIMIT FowRRSEH aORfdrbiRe

required transmt power for the conbination and a maxi num avail abl e
transmt ptwsmisaend to sel ect one conbination 8 for each of at |east one
TFC for possible use for an upcom ng interval based on the state

29.  The method of claim 27, further comprising:
2 determining a required transmit power for each TFC; and

comparing the required transmit power for each TFC against the plurality of
4  values for the plurality of measurement periods, and

wherein the state of each TFC is determined based on results of the comparison.

30. The method of claim 27, wherein the state of each TFC is determined
2 anew for each interval based on the plurality of values determined for the plurality of

measurement periods.

31. The method of claim 27, wherein the state of each TFC is determined by
2 storing a current state of each TFC, and

updating the state of each TFC for each measurement period based on the stored
4  current state of the TFC and the plurality of values determined for the plurality of

measurement periods.

32. The method of claim 27, wherein the wireless communication system is a

2 W-CDMA system.



of each conbination. 34. Atransmtter unit in a wireless conmuni cation
system conprising: 2 a controller operative to determne a required
transmt wowsn4$2or each conbination for each TFC, wher ei mcaao2/Id@
corresponds to a set of paraneter values 4 for a data transm ssion and
each conbination for each TFC correspongls to a particular transmn ssion
| evel for the data transm ssion, to determne a state of each conbination
6 for each TFC hased \omyikig Lok [f6bcioRN&il 4 pReRts [ @mbhilfcARADISpathon and
a maxi mum available transmt “power, and to sel ect one conbinatioh for each
of one br penfegufddCso Sddtermipo sk irbureds ¢rafismnit apowasc fori wgehi wif ea vplhirabgis e on
the state of each conbi nati.on;, and a nory operat i to store.a plurality
of val ues F‘étplé‘f’étborlso{g? ﬁaé’ﬁroé(?l’}f’ PEEE gﬁgﬁ’i‘yﬁeri eﬁg}\’/\g)é&f‘i?r”efq?éldﬁ i arele
transm £si giraf@fer avdthdsr #rl by dfh FRASMESSTE Ntind PEAhOdSmbratior NRr t a@ASTFCL er
unit of claim 34, wherein the nenory is operative to 2 store a set of
val ues f or cerresppidsriala pajtioflarransmissioanevedder b glataotransmissiase tbeterming af or
each TEC. 36. The fransn.f.ter. uni i,m 3 erei.n th rey.
operatiGe 1t o GehBMBllsit i Geh s B s I bR IR A e
peri ods f otorh¥@aaIdIAmaxiifum afvaiddld trifdmit péwer ah@ nidviseladt cenGhitshdlignt he
transmtter unit of claim34. 38. A base station conprising the transmtter
uni t of8 cl Ereadyof apdeastens BEG formetsiblsase fgeuupgammg intgrel hasgrd opthe #alsi ng
appar at us Bpea%h%ﬁ]ghﬁg&.commni cation system 2 conprising: neans for
determining a required transmt power for each of a plurality of 4
conbi nations for each of one or nore TFCs, wherein each TFC corresponds to
a set of par anséer val ues.for a.data ﬁransm’ ssion and each conbi nation for
each TFC 6 cor respondE@nSuer yoil in & wirgless COmmHICaion SYPEla COPBISIPge dat a
transmssion; ngagsntfoder Bpeliive MoNAerRidt @ quiied NraRid NRWeP Nfok Otacgach
TFC based on the 8 required transmt power for the conbination and a
maxi mum avedrhbibhtéon fomsseh TFQowbereinzgadh TFQ enseeaponds to 8 sbteaftianamelerevalues
conmbi najiop for each of .at _| east one.TEC for ible use [.an.u mn
Corerval blvadiash Btheteyd ahEfRh RGO sobf THCSinB8ds 6 PhrtRERM N0
transmission level for the data transmission, to determine a state of each combination

6  for each TFC based on the required transmit power for the combination and a maximum
available transmit power, and to select one combination for each of one or more TFCs

8 for possible use for an upcoming interval based on the state of each combination; and
a memory operative to store a plurality of values related to the required transmit

10  power for the reference transmission for a plurality of measurement periods.
35. The transmitter unit of claim 34, wherein the memory is operative to
2  store a set of values for the plurality of measurement periods for each combination for
each TFC.
36.  The transmitter unit of claim 34, wherein the memory is operative to
2 store two sets of values for the plurality of measurement periods for two combinations
of each TFC.

37. A terminal comprising the transmitter unit of claim 34.

38. A base station comprising the transmitter unit of claim 34.



40. A digital signal processor in a wireless conmmunication system 2
configured to receive an indicator for each neasurenent period indicative
of whet hewoas/om2e1 a required transmt power for each of apglrursat/ddey1 of bins
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specific bin, fromanong the plurality of bins, that is applicable for an
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state of each Thfeang for determining a state of each combination for each TFC based on the
8 required transmit power for the combination and a maximum available transmit power;

and
10 means for selecting one combination for each of at least one TFC for possible

use for an upcoming interval based on the state of each combination.

40. A digital signal processor in a wireless communication system

2 configured to receive an indicator for each measurement period indicative of whether or
not a required transmit power for each of a plurality of bins is supported by a maximum

4  available transmit power, to identify a specific bin, from among the plurality of bins,
that is applicable for an upcoming interval for each of one or more TFCs based on a

6 required transmit power for the TFC for the upcoming interval, to determine a state of
each TFC for the upcoming interval based on indicators derived for the bin applicable to

8 the TFC, and to select one or more TFCs for possible use for the upcoming interval

based on the state of each TFC.

41. A digital signal processor in a wireless communication system

2  configured to determine a value indicative of transmit power available for a data
transmission for each measurement period, to determine a state of each of one or more

4  TFCs for an upcoming interval based in part on a plurality of values determined for a
plurality of measurement periods, and to select one or more TFCs for possible use for

6 the upcoming interval based on the state of each TFC.



