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cont E:grlnmt cates with one or more base stations via transmissions on the forward

and reverse links. The forward link (or downlink) refers to the communication
link from the base stations to the terminals, and the reverse link (or uplink) refers
to the communication link from the terminals to the base stations.

[0004] Multiple terminals may simultaneously transmit on the reverse link by
multiplexing their transmissions to be orthogonal to one another. The
multiplexing attempts to achieve orthogonality among the multiple reverse link
transmissions in time, frequency, and/or code domain. Complete orthogonality, if
achieved, results in the transmission from each terminal not interfering with the
transmissions from other terminals at a receiving base station. However, complete
orthogonality among the transmissions from different terminals is often not
realized due to channel conditions, receiver imperfections, and so on. The loss in

orthogonality results in each terminal causing some amounts of interference to
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compari son SUMMARY

[0008] Techniques for performing erasure detection and power control for a

transmission on a “physical” channel (e.g., a control channel or a data channel)
that does not employ error detection coding are described herein. Data is
transmitted as “codewords” on the physical channel, where each codeword may be
a block of coded or uncoded data.

[0009] For erasure detection, a transmitting entity (e.g., a wireless terminal)
transmits codewords on the physical channel and via a wireless channel to a
receiving entity (e.g., a base station). The base station computes a metric for each
received codeword, as described below, and compares the computed metric

against an erasure threshold. The base station declares each received codeword to



result. The base station dynamically adjusts the

erasure threshold to achieve a target |evel of
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conditional error rate that infddicates the probability

of a received codeword bei ng decoded in error when

declared to be a non-erased codewprd. The graaure .
t hr eBhi8N d oS beodgupirspld “Bakemseh sadewoirkhase (inthe comparison

codeynn s, THa D sBki6 r@ﬁ%ﬂéﬁﬂ %ﬁﬁﬁtéptﬁg%rafsﬁfe HRANPId to achieve a
codewords transmfted y term nal's in conmnication
W t htargee ldvab ef pdrfirinence, stidheney bb guarttidied Wy aTiarget conditional error

o1 s 6 UL RS 1 BRIt HRh £6 & Frpeier SHE Ryl decoded in eror
condighb@NRelalddOfObe A BONBFas&dP BbdeHordE CTR iefdi theshold may be

three loops (an inner |oop, an outer |oop, and a third
| oop}dinstgd based vadreeaivesbimaval cadewordsamdiht arp gopstvel odewords for

the physical, channel . The inner . oop. ad] e :

{1 anBITE SBeFORE il b B miRRPE PO Richlif, it the base

t he geaen, \ve dcINBedbediv. NERE adjuitably @iasGiRhrebheldaah @rovide robust

| oop adjusts the target SNR based on_t he_status of

r ec eFipdlgre degaiingy Rpsformpneed varoyshamnol serditions. achi eve a

arget e , Lehois: i1

[OOIO]EJIecI ar i né%;%eggéﬁcg&n %@é@\j\%r‘glt%?ﬁ gﬁfo&?gg%ﬂdin%grd%&g,r%l outer loop,

The tid adhirddpodinagtte tded tor@amunk thehtresdndt gotvas dat the physical

the status of received kno codewgrds ("good", "bad",

or efruBgh The MOSF &Kp %‘g‘ést% geqns %mwérofﬁaﬁheel’m@icaij channel to

rat ey I18n HRE BRkivRl AN Gt bRh&raNErddd SNTRT G8E outer loop adjusts the

conditional error rate are two neasures of perfornance

for tangetENR ibesed ahtherstdtus pHELeved/sodevda dyessd oraon-erased) to

enbodi.nents .of the inventiqgn.ate _descri.b ip further .
dot 2 I Sy EBRPERTBRSERNBHICH B TR p et 3 received
The Eefinor@Ss AR kradll Wolewbrd! MEh ERREMop! ddyie6 fhereridutd threshold
beconme nore apparent fromthe detail ed description set

f or t hadsd|covihetsiatus: efkeeseived koo sedsvorrdsi(tgeodhebad”, or erased) to

drawi ngs i ich |like refer r LS| i
cor 1 RGefts dMeel AdhTorbl Eon B, PR AR Bk P Tkl ot the rarger
S howgoritlibia bieGiSratélird v reamied oF pedotinttice &rithaplsysihbeHannel.
{0014] FIG. 2 shows a_power control nmechanismwth .

[0011} hr ee” | o¥pdous|aypacty apd egbodimentsoizihe dmgntian greodesedbadgin further
Updah;l—:t?ﬁ'bgf&% second and third | oops for the power
control "mechani smshown in FIG 2; [0016] FIG 4 shows
data and control channels for a data transm ssion

schene; and
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The features and nature of the present invention will become more apparent

from the detailed description set forth below when taken in conjunction with the

drawings in which like reference characters identify correspondingly throughout

and wherein:
[0013] FIG. 1 shows a wireless multiple-access communication system;
[0014] FIG. 2 shows a power control mechanism with three loops;
[0015] FIGS. 3A and 3B show a process for updating the second and third loops for

the power control mechanism shown in FIG. 2;
[0016] FIG. 4 shows data and control channels for a data transmission scheme; and

[0017] FIG. 5 shows a block diagram of a base station and a terminal.



[0017] FIG 5 shows a block diagram of a base station
and a term nal . DETAI LED DESCRI PTI ON [ 0018] The word
w0 eoveowi3ar y" i s used herein to nean "servi ng aBCHIS2005/020087
exanpl e, instance, or ill ustraﬂti on." Any enbodi nent or
desi gn descri bed herein as "exenplary" is not
necessarily to be construed as_preferred ar
advant ageous over E&QBIBT TN gns. [0019]
G 1 shows VM reI SS,, e-access _copmuni cat i i on

10018y ot om 15 Va1 KR T ‘f:?&gsheéelﬂJﬂblgFanof WU & example,

stat irﬂfhﬁcé‘-lgr tlﬁﬁ’étraﬁkiﬂpor AnGOoBMboimRhi @R dddfgnd dBsHRiBEd herein as
of WI reless term nals 120. A base station is a fi xed

st at [‘exempdary” fsonot mepesearily 4 ba gondtrued op prafered eraadyangageous over
to as an access point, a Node B,

f
g?ysgﬁéogpbﬁ%iﬁteg{srﬁfﬁoﬁl%y Term nals 120 are typical I y

[0019}3! sper seEIGhnodaieuta tWitelsy Sinaltiplandtesachmaamivation syayem 100.
e fixed or nobile. Atermnal may also be referred to

as aSwsem Wosinglufema ngmpeeef ‘é%?@lsﬁﬁ"r"@ﬁﬁ 11Q)hat sypRgr gPraynication
commygyi aIC AR PGS ¢ 11?28:?22(9 t R&ast Q{aﬂbﬁ‘g D¥ed 586G used for
termnal nay conmuni ca one or nore base

st at b@ﬁﬁmnnaﬁii@with theeterniankd ané weiyssol herrkfermai t@as/amgiceess point, a

nmoment .. This depends on whet her e termpal i i .

act i pwd e\/@ret’hé?m%?t?‘ 08Ys %ﬁ‘ﬁg‘@{ %E@%%%W%%IWefllspersed
t he HﬁBﬁng&ﬂ{ the SydtBm Sl eaBR 0GR nfa9beHxER bk Fiobile. R'tgimmal may
1 only s transm ssions on the feverse link

syst elso clantrefoirb@ rto 180 acoapile §tattlon,b asweses tequipomnt J(lDE) a wireless
provi des coor.di nation and cont Ior tPese bas

st at FOHEVEAROR FTHE TorfPPSI § e PO of 8@1 Aepypal may

the tehffiudrhee WK 86 oPYndrd B8R @ﬁﬁﬁ’ls Phahé @hisvard 8RLverse links at
The erasure detection and g wer control techniques

descanjoeweh enasnentnepishéepgadsdor whether thederminglds aefive, whether soft

‘f?gé‘l& s]uB}?é/r?ede Q%de wglgtilerefﬁ@qg X j :I*.z%] Itlg ﬁg&ﬁ: @ag@lgff? %}mphclty,

S y S t ®NG. & ohlyTehdws/ transaiisdibilst drptie weeres sink.TDAMAYstsmstamtroller 130

a Frequency Division Miultiple_ Access (FDWVA). sys
or t hegemes to pasgugatégnsdl W @F@ﬁdwpwﬁp@%%%gmﬁtﬁgmahese base

Syst e ANdn§ ‘Purﬂ%r céltgi)%esﬁoﬁﬁ P&eﬁg ,ﬁ?xﬂtﬂg b3 Qved by these
mul ti plrexrng, and transm ssions for ferent

ter mbaalﬁatmna ort hogonal i zed by usi ng di fferent

ort hogon

h Wal.sh) codes for th for L
[0020Fhe. ¢ or i ARFBSHE delie e OV EpiEel st <P gﬁ{&m may be
Sequy r o s%rél@éé%oﬁﬁnﬁmé&ﬁoh @K@% Fﬂﬂeﬁﬁrﬁ)l@ Qhese techniques

conpletely orthogonal to one anot A TDVA system
uses ndynbe dised $orom Code Division Multiple Access (CDMA) system, a Time

Division Multiple Access (TDMA) system, a Frequency Division Multiple Access

-4

(FDMA) system, an orthogonal frequency division multiple access (OFDMA)
system, and so on. A CDMA system uses code division multiplexing, and
transmissions for different terminals are orthogonalized by using different
orthogonal (e.g., Walsh) codes for the forward link. The terminals use different
pseudo-random number (PN) sequences for the reverse link in CDMA and are not
completely orthogonal to one another. A TDMA system uses time division
multiplexing, and transmissions for different terminals are orthogonalized by
transmitting in different time intervals. An FDMA system uses frequency division
multiplexing, and the transmissions for different terminals are orthogonalized by

transmitting in different frequency subbands. An OFDMA system utilizes
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link. Transmissions from different terminals on this control channel may be

orthogonally multiplexed in frequency, time, and/or code space. With complete
orthogonality, no interference is observed by each terminal on the control channel.
However, in the presence of frequency selective fading (or variation in frequency
response across the system bandwidth) and Doppler (due to movement), the
transmissions from different terminals may not be orthogonal to one another at a
receiving base station.

[0023] Data is sent in blocks on the exemplary control channel, with each block

containing a predetermined number of (L) data bits. Each data block is coded with
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far apart (in Euclidean distance) from each other as possible. A received

vy

codeword would then contain K received symbols, where each received symbol is
a noisy version of a transmitted modulation symbol. The Euclidean distance

between the received codeword and a given valid codeword may be computed as:

d;(k) = Z(Sk(J) 5D Eq (1)

j—l

where §,(7) is the j-th received symbol for received codeword %;
5;(j) is the j-th modulation symbol for valid codeword i; and

d,(k) is the Euclidean distance between received codeword £ and valid codeword i.
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t hen td)g(kireisrthe Buckdeansdistascenbtweanh weceined dddewerd 8 aad the next
hi gh degree of confidence that the decoded data bl ock

i s correct ne@estwelid epdeward; ande recei ved codeword has

appr oxi di st.a near est codeword
and tH@gﬁ F%HB§F8§F‘8%% gcw?ﬁﬂﬁ the metric n(k)
approaches one, or k) " 1, and there is |ess
[0028F onf | dentehe FegeiveRcodereideid TRatClosBdR the n%@stec@tieword than the

[ 0023(]:%%%#%&1 c(gdta&/g) ?ﬁk?lv{ﬁe A& );gn?ﬁ? lléagl)énﬂﬁt\;aiu% Jnla%eljeﬁs a high

base
degree of confidence that the decoded data block is correct. Conversely, if the

received codeword has approximately equal distance to the nearest codeword and

the next nearest codeword, then the metric m(k) approaches one, or m(k) >1,

and there is less confidence that the decoded data block is correct.

[0029] Equation (2) shows one exemplary metric that is based on the ratio of
Euclidean distances and which may be used to determine whether the block
decoding of a given received codeword is correct or in error. Other metrics may
also be used for erasure detection, and this is within the scope of the invention. In
general, a metric may be defined based on any suitable reliability function

f(r,C), where r is a received codeword and C is a codebook or collection of all

possible codewords. The function f(#,C) should be indicative of the



Eucl i dean di stances and which nmay be used to determ ne
whet her the bl ock decodi ng of a given received

W@ owenem3d7 i s correct or in error. O her mnetri CBCTHS2005/020087
al so be used for erasure detedtion, and this is within
the scope of the invention. In general, a netric may

be defined based on any suitable reliabjlit uncti o

f(r, QYU alabdty po & FeelPyeodstho o B e proper

code ; ect i .8y ewords. The
E’l?a?}&tﬁsrtl’e %gé E‘fg‘ll}lggmgf with HetPQRR Blifik9s

function e i ndicative of . .
[0030} hequal | Expsure| deddzition tipayp foeaparformed ¢d deteimmer avhathgr the decoding

shoul d ve the proper,characteristi e. O, ., ot ohj c

i ¢ s Bt B PR BT Fer Bampd oSl oL goffiefice. The
My BRUREAQR)RSE 4 GelEVar BbASvoNEhAE el BsnptReD dighifist an erasure
result for each received codeword neets a

pr edgiredhaidpert | eveto ebtamonticddafigedecivh foetthé eecelviedl cbd¢word, as

erasure 7

a received codeword may be conpared agai nst an erasure
t hr efdilowd; THerasure , to obtain a decodi ng deci sion
for the received codeword, as follows: n{k) <TH,

decl are non - erased codeword ) m(k)
>Tmrd§(kséTHaeeraﬁ%ﬁ%{ﬁaéﬁbﬁs@aseé&ag%@fg >, [0031] As

shown i@:)%S tion Qéﬁmegﬁgwﬁ%%gh¥@gr odeword is

decl ar'é Prean T er ase eword if the netric
nm(k) is equal to or greater than the erasure threshold
[0031fnd (2) As'MBAnCIhasRAtion YIEWRE FeddivddNEodBRiord Gs MekhrelSas (1) an
ess than the erasure threshold. The base station ma
t r eat‘erdsadd dwdewtandaifbihe oketrit om(foms equed dd cngrediemdwn the erasure

codewords differently. For exanple,. the base statjon
may thgeshaid Ak )t BOLFI3ReEs @é?wﬂf&nlfép%té’ée&“% SaldSots Jgss than the

bi ocesvartrado THE Riteoruln b kst HEIS SRERRAS GFhfverased

decl ghd Blis&l doIeRbMB i fF: I Forascamples fiedRee so@yag uksdecoded
called an erasure rate and is denoted as Prerasure

The dntadilocks fon ror-eragrdrorenends dor UacqueniRpeessing aghaay discard
used .f or, er e t [ e received signal
qual fi?%?d{eéﬁ%ﬂogkg?%geﬁrsggch)%e r(?:gc?)dewor d. The signal

[0032pual i ty Thy pludabiliasndd déckaingya fecsivedadddwmrdak ae eratd opdeword is
a signal -to-noise-and-interference ratio, and so on.
For salidamerpaeeraje andsigmlengted ¢y Far.as urlhetwpsuehiteis dependent on

increases the likelihopd of a received cpdeword bein )

dec| Heeragie dhrgshald é‘é?fleg%r‘?i?sué% detgpiqn %f .fe%‘?’e‘ﬁ sighal quality

gi ve t 0 ecel :
ESIQRZSR{J{]EICI 1{%&%?% (l:)gdde\x%rél. WHeC&EhAl gﬂlaﬁyan@&% quantified by a

I ncrease of a recelve
signal-to-noise ratio, a signal-to-noise-and-interference ratio, and so on. For a

Eq (3)

given received SNR, a low erasure threshold increases the likelihood of a received
codeword being declared an erased codeword, and vice versa. For a given erasure
threshold, a low received SNR also increases the likelihood of a received
codeword being declared an erased codeword, and vice versa. For a given erasure
threshold, the received SNR may be set (by controlling the transmit power for the
control channel, as described below) to achieve the desired erasure rate.

[0033] The erasure threshold may be set to achieve the desired performance for the
control channel. For example, a probability of error conditioned on non-erased
codewords, which is called a conditional error rate, may be used for the control

channel. This conditional error rate is denoted as Pr, . and means the following:



codeword bei ng declared an erased codeword, and vice
versa. For a given erasure threshold, the received SNR
woregoee73set (by controlling the transmt powerPEDUS1005020087
control channel, as described%el ow) to achieve the
desired erasure rate. [0033] The erasure threshold may

be set to achi eve the desired p?rf‘gr nce for th$

cont iPn dhalrhascerved reodguigt 5, deelagpdiahien § pgnigrased egfleword, the
con dt)l‘bb%ﬁ SO AoRER TS bEREGVPHE SecetidBdbworddeitinorrect is
conditional” error rate, nmay be used for the control
chanmpel .. T SowoPdi i @Ral 1% bor0.1%) eoissmadotteda dsgh degree of
Prerror and means the follow ng: gi ven that a received
codevenfillence iddh¢ decodingaedndt whencrmar-erasad codeiwondris deglared. A low
probability of the decoded data bl ock.for the recejved .. .
R ode B M8 BRSSP FRIaRaTYs YR rFansmiesion, e qiple decoding s

(e.0., 1%or.0.19% coOLr nds to a hi f .
conf ERMELY| FFQLF t‘?@saléec 'Sﬁgﬁr%%li)f’ Sﬁk%nﬁlg pggﬁ{rglr%\é@ég achieve the
codeyqrdyipg declared. A low Preiror may be desirable
for many tyP&s of transni ssion where reliable decoding

[0034] S i npor Aandl-ddfedereRSivhship MiShobthedhyl toeexisttbetwednhibe erasure
proper |level to achieve the desired Prepor . [0034] A
vel | rateffrped, thel canilisionsli gsroragte bRr. ox e eragure dhisshodd TH..,. , and

between the erasure rate Prerasure , thtehrc%nditi onal
Sole)ile

er r ofherrgeeivedr BYR o fn parfigigate foF & BeT GRS Pideng g gigen received
and Y2 . t.i r '

2" SRR SESEELSH ok B AR 9 UGB o e
exi sthangirgpe iefdsarechmeshulé, a tade afiidhay tepmedd batween the erasure rate

conditional error_rate. By changing the erasure
t hr e 3#bIe, copditionak cBPY Mgy Gt iof i b aeropped andior
rat e apgichh ﬁleﬁﬁgghEﬁtQ NRly BE MPlde! 1B foterkRAP BE l%iedict the relationship

si mulati on nmay performed and/or enpirica )
meas beteeemtthe remgsuixe ratadandt thed eanshitiingb egror peiedfast diffgeent erasure

rel ati onshj bet the erasuyr ate and the

cond f’%ﬁgi&a_é?‘?s&\ﬁﬁﬁgfeée%fcemea it erasure threshol d
[0035yal ues andweVd:f ahent pfa8G@il Vedical\Rihe [E1RSIshifowewen these four

a practical system the relati onshlg bet ween t hese

f our pprametees olay nehpe koewndn RAvange i2Ad AR eepsRdentey dsployment

d dent. depl t ' , :
pocrTariey Jut B RH{Re i sPETRR ety e BPY R achidfe the desied
desi epguermaguing doatigioadcoraedietrhanact e kywi atpeiombynd may even

not be known a priori and may even change aqver tlggs,
but gh¥EaAVET Simswibyt Prabablesonbe, FIHhGTmIOFR It j§BYinknown whether

whet her . predLoted: ' ' t
e S BRIV CRghe B B BRARUAS aroe
Si nulbbtaired vin diyuktion otbyesomearissr midds, walldhald (tmiei m an actual

an actual depl oynent.
de}gjloymentl.o y

[0036] A power control mechanism may be used to dynamically adjust the erasure

threshold and the received SNR to achieve the desired performance for the control

channel. The control channel performance may be quantified by a target erasure

rate Pr__ (e.g., 10% erasure rate, or Pr,, .. =0.1) and a target conditional error
rate Pr,_. (e.g., 1% conditional error rate, or Pr,, =0.01), i€, 3 (Plopqe > Ploor)
pair.

[0037] FIG. 2 shows a power control mechanism 200 that may be used to

dynamically adjust the erasure threshold and to control the transmit power for a



[ 0036] A power control nechani sm nmay be used to
dynam cal ly adjust the erasure threshold and the
w0 eweiovBd? SNR t o achi eve the desired perfor mane€r/i/82005/020087
the control channel. The conti®l channel perfornance
may be quantified by a target erasure rate Prerasure

(e.qg., 10%.erasure ate Pr = 0, 1
t ar gEENRRAPR PO QP thy FQﬂirOn? &?%“19}1 éﬂ’inra ieémﬁla to13 ﬁase station. Power
condibitf fhecBitifth 208tifoluds aﬁrlﬁﬁerr%opifb Q& bouter 16op 22, and a third

(Pr erasure , Prepr ) pair. [0037] FIG 2 shows a
powetoop@30r ol nmechani sm 200 t hat may be used to

R A R R S —

on t henfeadirédht heaABE btafi6)Ms &1dsera1pdsdibleGoa fAARe SNR. For inner
station. Power control nechani sm 200 incl udes an inner

| ooplawp@10a#n SNReastimetop 242 ot tha baseestationregtimeisp theageeived SNR for
[ OOBﬁle oa%gﬁ%frﬁ Jpg%ﬁii %%’(gll&tsttﬁé%gg’wg@ Sﬁﬁ tBta‘%z{fls&ﬁg)ower ntrol (TPC)
recerve transni SSi on,” as neas At the

base giepitboD44.2TPC gaRrAG PRISlsd lréveives ahé wrgatSNiNH’or the control
For i1 nner_ |l oop 210, an SNR estimtor 242 at_the bas
st at Feanek cpmpetss the esceiged SHR-28MRt sy tapgee SNR, and gencrates TPC

trang i SSh@ bA84 off rtl?é’ &?%?& GRS EEG %cﬁ%nd is either (1) an

transmt power contro gener at or
genel@t midd taldhect aciacrees ih mnsmit gotvelSAR thieocontdobchannel or (2)

contr nnel es the received SNR a a| n
Car gBORRAY SiaEn gy ST orREreSib O BlGMT G T base station

CoNPahAcil the TPCldmkael od Bl HAVIEMK!(Slofd Q&Wto tHe teﬁﬂmal
UP command to direct an increase in transmt ‘power for

[0039} he cont Tl teohinahedceiyes @QC) procBE¥Nthediorward link teinsmissioa from the

?ﬁgr ase I?}ﬂ}?; ransi.t B eﬁo r?cg}v bjp??ﬁgm{s{%ﬁ%%gon g@%tpsocessor 262.

t he Eeéidiaived H@@&Jmﬁaﬁﬂ ised Hd)@ﬁllvelfs%ecbf\/aﬁ$P€%mmand sent by the
processes the forward [ink transm ssion fromthe base

st at bese stavienp B¢ pregesserekédidetagts eppireseivrbARS qonmantpd obtains
er sF Rt ttmatih hEr it Uk TR oGRS SpdyAELPY ppypmand i

pr ocdssidd #68e Aat R tconaRald 6re(X)i a/@nDWRCde@mriﬂ ti@ngceived TPC

obtains a TPC decision, which may be (1) an UP
deci g%manqh&cl@émﬁé&%b%@%@m% i s deermed to be

o0 7 SR 150 AT AL DS pover

t r angir trax(siigsiqnoone thea cpnisd n:hmneh baged 261 thed PG tdecisioas from TPC
transmt po far éi]e tr rrbs& on .on the %oﬂ]trol
chanﬁ@ceﬁa’é ot & I‘F’P&a é"i ¢ BRSO} B eFpg follows:

P,.(n)+ AP, foran UP decision,

cch (n + 1) .. Eq (4)
(n)—AP,, fora DOWN decision,

cch

where P_, () is the transmit power for inner loop update interval n;
AP, is an up step size for the transmit power; and
AP, is a down step size for the transmit power.
[0041] The transmit power P, (n) and step sizes AP,, and AP, are in units of
decibels (dB). As shown in equation (4), the transmit power is increased by AP,

for each UP decision and decreased by AP, for each DOWN decision. Although



processor 262. Unit 264 may adjust the transmt power

as follows: f p cchOO + D for 11 decision , p cch(" +
waloos/0a73eg (4) [ hO O - Pdn for a DOAN deci Si oPCT/USH005/€20087

Pcch (n) is the transmit powetlfor inner |oop update

interval n; P 11J , is an up step size for the

transmt paower; and Pl1Jn is. a down sfep.size f

t r anBof fessubed abovsofor) simpdicity.apshhG qostRion BrRgne q?ﬂ) Snd “0o-OP”
st epdecdﬁgﬁ‘lh 2 radatved PPE ¢ @;sedée b be tRf urREEbRE S which case

(dB) own 1 n equatlon , the transmt power is

i ncr grsemsiit fovedmaabhmditaeel i the samd leled @aBgdn byl) PP, (n).
n for each DOMN deci sion. Althoughnot described above

for Shep cad/ APy sIRCsidecirs itypicatiyyeqabl endenay botlobORet to 1.0 dB,
decision i'f a received TPC conmand is deenmed to be too

unr eDisaiB, ersameuﬂneniraln@se the transmt power nay be

o0 ™ #1805 34 Bk S s 5 e e ik clona
equah40)a'&&iudm R%h? ey 90tr fife Jan@ &5601911}5 6B nmbﬂéqeiemnal the

ot her val ue. 042] Due to path |oss adi n
mul t reseiviad éNIb farsthe mran$m1ss19n onghe wbmol(f&lhmn% cgmmt)ually fluctuates.

rob Fet B e 5B Yl e 7 SRR Ao hthe B st in

on thR fﬁ@s}ahé@éf&ﬁ@gmﬂltﬂéqe&drmm dhahhdlebhd@ities. | nner
| oop O attenpts to maintain the recei ved SNR at or

[0043hear t heOtl’@f g}@Qp SRR qontinpalyp pdiggts the gargeh §ﬁg§ Such, thai ghe target
[ eVeL S rgtiéalgjil%&g?@édt £ Lérﬁ{bl chitfttR] AQMohlc dAPRARY unit 252

t ar gedmpiitds theamétait on(ty foe hacﬂwedelfféﬂ cédesvoed obtaimed from the control

channel. A metric conputation unit 252 conputes the
met r phanmék)as flescribed hbavec ehw eriswedistestod 258 atfpaes eragie detection

the (t:or each recelved codeword based on the computed metric m(k) for the codeword

and the erasure threshold and provides the status of the received codeword (either
erased or non-erased) to a target SNR adjustment unit 256.
[0044] Target SNR adjustment unit 256 obtains the status of each received

codeword and adjusts the target SNR for the control channel, as follows:

SNR ;pe; (k) + ASNR ,  for an erased codeword ,

SNR .. (k+1) = Eq (5)
o (£ +1) { SNR ,,,.; (k) —ASNR, , for a non-erased codeword , 1

where SNR, (k) is the target SNR for outer loop update interval £;

target

ASNR , is an up step size for the target SNR; and

ASNR,, is a down step size for the target SNR.

[0045] The target SNR SNR ., (k) and the step sizes ASNR,, and ASNR,, are in
units of dB. As shown in equation (5), unit 256 reduces the target SNR by
ASNR,, if a received codeword is deemed to be a non-erased codeword, which

may indicate that the received SNR for the control channel is higher than
necessary. Conversely, unit 256 increases the target SNR by ASNR  if a



channel , as descri bed above. An erasure detector 254

perforns erasure detection for each received codeword
whawedosn’ t he conputed netric m(k) for the codeemUs20851620087

the erasure threshold and prov#des the status of the

recei ved codeword (either erased or non-erased) to a

target SNR adj ust nent it . 256. [0Q44], Targe

adj uSTRERE CRTOTS B OBRd e Reerated RSP SR Thay indicate that

I ecelpedc SRUBNPR %ﬁﬁ@c&ﬁ%d\}'éﬁaﬁm%ﬁi% mér%an lﬂx%sfaar t he

control channel, as +ASNR , for

[0046pNn er aseThe Meméchnd SBIRRer gep s{zes fdn) ad}uﬁa;g(tﬁe) target SNR may be
SNRt oget (k) ASNR n , for a non - erased codeword ,

wher eetbiiedget th¢ Kllovang tedatioaslypt SNR f or out er | oop
update interval k ; ASNR 11J , is an up step size for
the target SNR;, and ASNR n {s a down step size for the

target \ SR I ] TheRranget SNR SNRtoget (Jc) and
t he st%p steg A 1Pr, and 'ASNR 1 are in units of Bq (®)

dB. As shown in equatlon “{5), unit 256 reduces the

target SNR by ASNR 1J11 if a received codeword is
[0047Peened t Bobexamplgnif elicateget cosbavorale fovhthercontryl Clrinelaisel 0% (or

that the received SNR for the control channel _is

hi gh&Hetua &P hectsBathg. uposioRr Had \is Pntimessibe; deweatey size (or
t he tar}gﬁfp SNR b ASNR 11 i f areceived, codewor

deormeth R b0 B sisp dizodh SeLFEisehip Ho1p datibel (4B), then

that the recei ved SNR for the control channel is Iower
t han theedews step . sige0is APproxraatalgNikOIq dB. ghergpskiues for HANR,, and

sizes for adjusting the target SNR nay be set based on
t he fASINRwi spged @patge saBYfrgence rate for oufer loop 220. A large value for

ASNR , also causes more fluctuation or variation of the target SNR at steady

state.

[0048] Third loop 230 dynamically adjusts the erasure threshold such that the target
conditional error rate is achieved for the control channel. The terminal may
transmit a known codeword on the control channel periodically or whenever
triggered. The base station receives the transmitted known codeword. Metric
computation unit 252 and erasure detector 254 perform erasure detection for each
received known codeword based on the erasure threshold and in the same manner
as for the received codewords. For each received known codeword deemed to be
non-erased, a decoder 262 decodes the received known codeword and determines
whether the decoded data block is correct or in error, which can be done since the
codeword is known. Decoder 262 provides to an erasure threshold adjustment unit
264 the status of each received known codeword, which may be: (1) an erased
codeword, (2) a “good” codeword if the received known codeword is a non-erased
codeword and decoded correctly, or (3) a “bad” codeword if the received known
codeword is a non-erased codeword but decoded in error.

[0049] Erasure threshold adjustment unit 264 obtains the status of the received

known codewords and adjusts the erasure threshold, as follows:



ASNR 1, =ASNRIn p ~Pr | . Eq (6) V erasure J [0047]

For exanple, if the target erasure rate for the
weoemwboaidithannel is 10% (or Prerasure = 0.1), PCEOSI008020087

up step size is 9 tinmes the dbédn step size (or ASNR

111 , = 9 ASNR 1Jn ). If the up step size is selected

to be 0.5 deci bel %dB), then the down step size is

appr oxi mat el y 0. 066HdR,. (Dair §EH ,val foes geaskcodemprds 11 |

"o0p. et 5Dge] JHkue (o7 ARGNR 126 Bt E BNaEEenre  Ba ()
fluctuation or va ggfl ogg)gf t he t%gsf?r%ggggaeﬁ&gady
TP 230 a

state. [0048] Thi dynam c y adjusts fhe
erasure threshold such that the target conditi onal

[0050fr ror r alivﬁeljes acﬁil eve&gfig gt]het Jeaf@ ﬂﬁés?lélcfﬁ? @lﬂﬁi Iooﬁ {ﬁ?g?te interval

erm nal "may transyr own codeword on the co
channel periodically or whenever triggered. The base
statidn receives the transmtted known codeword.

Met ri CATIHNPitaatup@leplsitictfoPthe etusdreahmshold; dt ect or 254
perform erasure detection for each received known

codewokTHRasadiosm stdpesia 8 theerdsifetbtssheldand in the
sane manner as for the recei ved codewords. For each

1005t}iccoder 3820008 GUEPHIRE (Feds TRTR HORIOLL Aerdedhy ATHa, for
det eL NS VaE RSt BEIARFEIRA 424 Bab) Bwbi, COflcChlver crasure
or iR rror, WwWhich can be done Sihce the €0 evvorg I's

knowghredBotDeterespdiis pé @vihdle stringerdreraupesdotection iceisdivhdnd results in
adj ustnment unit 264 the status of each receiyed known

code RGPPSR FOE AW Aighpatg; MpTE) ety Brbedemed e Vhigln G results
goog th%qg&wgdcohgw&laeocfﬁr%g@gfc’?glgqe‘f}pﬁ)% &é&ggé@éd}r(e'é:)ﬁy gvhen deemed

non- erased codeword an correctly, or

" badto bedenided.f Qoneerselgeciheattasanoimesholiicistnckeasedsdby ATH,, for
non- erased codeword but decoded in error.
each received known codeword that is a good codeword. The higher erasure

threshold corresponds to a less stringent erasure detection criterion and results in a
received codeword being less likely to be deemed erased, which in turn results in
the received codeword being more likely to be decoded in error when deemed to
be non-erased. The erasure threshold is maintained at the same level for received
known codewords that are erased.

[0052] The ATH,, and ATH,, step sizes for adjusting the erasure threshold may be

set based on the following relationship:

ATH,, =ATH,, .[l—Premr] ) Eq (8)
PrClTOl'
[0053] For example, if the target conditional error rate for the control channel is 1%,

then the down step size is 99 times the up step size. The magnitude of ATH , and

ATH, may be determined based on the expected magnitude of the received

symbols, the desired convergence rate for the third loop, and possibly other

factors.



[0049] Erasure threshold adjustnent unit 264 obtains
the status of the received known codewords and adj usts
wao b@emomsur e t hreshol d, as foll ows: THer asur e {BRCHUSDBE/Q20087
for a good codeword, THerasur®( + 1) TH1 O THL n
for a bad codeword, and Egq (7) THei aswe () , for an
erased codeword [ 0050] where TH613§{ % i s the
[0054k asur e PrEcEsHbIthe ﬁ‘@iPSt{q?P?@f%c?ﬁasﬂf?d Ehe tlérd%ndem on how the
ATH r
0 Rl PR 1 Sl THRBiPL IRl RENiGls V8RO (¢ are based on
t hr ethieahetric [daﬁﬁdq asAshosmoinnequatien (Bt i Bre 1h@tyic mimealso be defined in

® e PP (€ Sa DG el fsltl SR8 SEIMEDT At/ dra(R)), in
I hol.d
str NBEheo B iR b TR SRR RS RitborkRe ey BeBnnqitied googrdinely.

r eceTHedd V\ﬁﬂdib]!w efhsiei tegeshsidemby kidoy bk quseé ifleeymtsination with any
erased, ch inturn results in the received codeword

bei nerapise aletactien yeohpiqye toj@sliget relyst erasyry drirsHony peHergnance for
to b ersely, the erasure threshold is
|ncreasg§ E&ﬁ%ﬁgﬁ§&ﬁgﬁ each recei ved known codeword

[0055f hat is ’Bhegéiﬁﬁhré dedesold]. THhe W) ghey terdsumicallfradpizddn various

€rasure

corresponds to a less stringent erasure detection
Cri t exahmers. arid cmesmhbc&hmmta arsepa&atceﬂhrdddeym thagaingd by the base

| ess |i.kel edee d d, h .
1t HaliB T Egh IS dnb G RGSALOT | Wil P oDy Siaios,  This

decogd@fodithetf GAGWIIRD e&@ﬁ@eﬂrésﬁolﬁetonﬂ@ hﬁﬁaﬁﬁﬂly Iﬁh@sted for each
erasure threshold is naintained at the sane | evel” for

r ec etevmihak nobich dbeteabows tltehqmt@i shameb earfoqrmse]to ‘Prespecifically
|una?Sr %féﬁrheave different

ATH and ATH1 te s for e
thre g #é%%%?gfn%as 4 %??‘?‘II} #%‘J P10 Bbis WhG
r el atdre TBhditional Hrrof\ Fited, winélﬁﬂ‘lay]beaéh{e%d Wy @péating separate third
[ 0053] For exanple, if the target conditional error

r at eldqope fonethewsn terminakhanie [anpther gmbofrenthe siggls titdploop is

ZEI.'Z_EE%IQ'ntg g chifﬂﬁﬁ f)gé% lt’ﬁl teftgg rairzinltne n%iaseg@%ﬁiuﬁm%QSor‘P(mth the base

expegtatich. Wﬁmlctdrmﬁen Gfasﬁl’e ghrestodd isablersiysetl dbisraduliedetection for all of
desired convergence rate for the third | oop

poss thspg tesmpals andisppleo ppdntord bassd gardgroxin e (iqg/orcijs received by the
adJ uﬁ%s%%%tmﬁfr&ﬁ%h baetfifiall. hWﬂh&dlﬁeﬂﬁéﬁﬁqgﬁgo@perfomance

e nmetric used for erasure detectio I ned
Equaforcaiste('rﬂ)nahrufﬂ the3yorarod chasetl penformance is robust for these terminals

for various channel conditions. This embodiment allows for a faster rate of

convergence for the third loop and also reduces overhead since each terminal may
transmit the known codeword at a lower rate (e.g., once every few hundred milli-
seconds). In yet another embodiment, a single third loop is maintained by the base
station for each group of terminals having the same control channel performance,
and the erasure threshold is updated based on known codewords received by the
base station from all terminals in the group.

[0056] Inner loop 210, outer loop 220, and third loop 230 are typically updated at
different rates. Inner loop 210 is the fastest loop of the three loops, and the
transmit power for the control channel may be updated at a particular rate (e.g.,
150 times per second). Outer loop 220 is the next fastest loop, and the target SNR

may be updated whenever a codeword is received on the control channel. Third



the nmetric defined as shown in equation (2). The

metric may al so be defined in other manners (e.g.,
worRdopeatz1{ k)| dnl (k) instead of m(k) dn (k) |BCRP$2005/620087

whi ch case the adjustnment of ihe erasure threshold may

be rmdi fied accordingly. The adjustable erasure

t hr eshol al so be us n conbi nati wWih a

eras 238&%%1@ &W%@ﬁﬂa a@géﬁ? s fgoRof e be updier whenever a
det bl cRiiod IFHEESvddn HACLORHS cARARRD EThLORMId 2B For the three
[ 0055] The erasure threshold, THerasure ( ) °, may be

dy nairopsahlay badflasteétb achiavatheodssiradperéormantgifopemsure detection and
enbodi ment a]rsepar ate third loop is naintained by the
basePeVEtBH% or each terminal in communication with

[00571 he basep&ift eRBodiling d&FRBEH ML, ﬁbltﬁg&rédﬁﬁltf%hﬁlséﬁ& rate Pr

hreshold to be individually adjusted each e

t er mg@ed a8hinehoft the meikireysf pBokiutice Gbr HlaaddARb] channel, and the
performance to be specifically tailored for the

t er nthial loop-dy desigmag te achigvierthis bttt ePthenalessuresyofineyiormance may

di fferent ta@get condi tional error rates, which nmay be

achi alye P ysesh dera e, goneplashanael rﬁnﬂdtheoﬁml fosp tr%sbe designed
t her I

TRl B0 HBETRUEE ok UP St ch B8 bong
conmdedodad 1memomw}h:ntdeembdm€o&rMeﬂ®may behsed Gormtiwnthird loop.

erasure shol d.is then ed for erasure de tion
10058F o *af | BRS ek and B et & T ofegrest & atpaa%qs%ésﬁ dQtetpdating the
on kgowhd GRd Wﬂ%ﬂg %W&@oﬁﬂolt HEHRARR ﬁ()atAQchWeﬁ"@odeword k

these termnals I s enbodi ment provi des good
per f or mitiadly dbdained Frotethei qoatrel cliannble(bdankt 313). c’ﬁmrmeilnc m(k) is

performance is robust for these term nals for varjou
o hanRETPleh Pt fHsrFeceivest SodeHOEY; abnes APicEhed Fbpves (block 314) and

fast gfnbALE o Ofind HVELALOBEEB0 K 56, SRR AN AREGic m(k)

reduces  over Sl nce eacC na Yy tran

knowy &edevmt opéqual 1o brakire Shrb8hold, as ABEANREE iy blo€XV320, and if
hundred m|li seconds). In yet anot her enbodi nent, a

si ngths re¢dived dodeyordsis mat mkmwre@pctword; @s Gatsemived it black 322, then

for gach gar of ter haV| ng he sa {

chanﬁgl ref)nger%g&r%Wgrdelerﬁ SPastr é c?%r es (g]iﬁga( SQJ,) The target
updagRe %%&Qas@d‘b%ﬁ MSNRd emp §§e (66 cHBFuted nldiec PRABEis greater
station fromall termnals in the group. [0056] I|nner

| oopitdhOor @bAr td AP e2adtfire WirdsHoM, ! Foghfiids 2630 wklether the received
typically updated at different rates. |nner | oop 210

i s t pedemgsd e%ﬂmpwmpromottlﬁ@mhﬂé@clq 3¥ps, Adligr blask 326, the process
”a”%?&ﬁx Ek%f’z" ?ce%é)ﬂltern%gtd%{? FODEloglB¥:Le Updat ed
at a par I mes per second).

[0059ut er | OlfpthEZ Gom‘p‘uﬁe& emegit @3t éstledsotfan &ed efdd@re threshold, as
target SNR
determined in block 320, and if the received codeword is not a known codeword,

as determined in block 332, then the received codeword is declared as a non-

erased codeword (block 334), and the target SNR is decreased by the ASNR,,

step size (block 336). The process returns to block 312 to process the next
received codeword.

[0060] If the computed metric m(k) is less than the erasure threshold, as
determined in block 320, and if the received codeword is a known codeword, as

determined in block 332, then (referring to FIG. 3B) the received codeword is
decoded (block 340). If the decoding was correct, as determined in block 342,



may be updated whenever a codeword is received on the

control channel. Thirdl oop 230 is the slowest | oop,
wa@eaeHbm1Eer asure threshol d maybe updat ed wheneR€r/US2005/020087

known codeword is received onl¢he control channel. The

update rates for the three | oops nay be selected to

achi eve the desired perforggnce for erasure detec&iaggﬂ{344)

and sidhe EsavEdknoyp edsweards deelarstiash #enrk cslswor
abovg, 3 4he of t hr&RBR | AR F&f 'E?f thE AAGHET & rpo rshz'es’(block 346).

used as one o € neasures o ormancé? fo

cont b%er&fﬁ ﬁgherea\f}gs 5%&%@%&1’&9% defe frﬁ%%dgﬁeﬁoéﬁ 342, then the

achi eve 't remr aslires o formance
may sdcsived dnowadoflewotdhs deasteredohs al‘lmdn@id,eward‘j (lﬂbsd( 354) and the

B ;gqaa;ssgga%qlq%’fm%?éaggf&d B kTR i ok
oo e ! ey 55T BB 27538 e i e e

diagﬁggh@acgﬂéwdﬁgess 300 for updating the second and

third | oops of power control nechanism 300. A received
[0061k odewor dAk npted gbiove,athe tedhimiguien dlgsdribgdnberrin aeayt bopsed for various

chan T tr

Che Pes PLBBSIosh igpg® et ol i crk ) SRARY BaihE" The use of
( bl ogesad fethnigiich fb@'ﬁﬁ&dk@ﬁ‘lp@@klﬁﬁ&r&hﬁlﬁoﬁsddhﬁné iy ésbabetl below.
(block 316). If_ the conmputed netric mk) is greater

t hanFer thig(epsmissippescheragup denmipdsersiring adorree rlipkn wapsmission
bl f
Ik Eovmﬁiénga evvor @fjveh é‘l %faﬁggéfltﬁg B(ﬁ'g‘gﬁi'@ggfok ?tﬁ Qéljvm% base station

r ece(a/gobased emrmilot gabatitted bylthebasesteti@s e The oebeived dignal quahty

(R IR ST L e T Wp—"
than;,of fcﬁl(@bﬁ oride ?ﬁﬁ?liﬁcﬁcété‘ nﬁesﬂeeél@ed sm%ddh%md link, the

whe ther e recei ved codemord is known or not known
( bl oskppded datafraterfobtheciorg®d, linkhendswors $n ary oasesblook coding is

bl ock 312 | d
[ oosBrtretie B8 2k B ol e h st | AS2 PRGHe cmple, L may
erasyge ﬁaﬂ k&3 h&ﬁ{ddﬂw TIURIEWHIdNEEy tohthith AGKQBRR mauthtioh symbols,

t he recelved codeword is not a known codeword, as
det eoniln@d §;(2)bl.oc@ 6832The teemingh tramsauitsi the £ Qlowdamend ¢msthe CQI
decl ared as a nonerased codeword (block 334), and the

t ar gehangRR(Whicky icpusef therspnirabolmanels)l fo theasghéng base station. The
é?ggggrgl%%ﬁ%as% esgaslogrr%geq§§s frg! %‘Q?S&og&ﬁ@doﬁaﬁt 344nd €QI channel and

received co
performs erasure detection on the received CQI codeword. If the received CQI

codeword is not erased, then the serving base station decodes the received CQI
codeword and uses the decoded CQI to schedule a data transmission for the
terminal.

[0062] FIG. 4 shows a set of data and control channels used for the exemplary data
transmission scheme. The terminal measures the received signal quality of the
forward link and transmits a CQI codeword on the CQI channel. The terminal
continually makes measurements of the forward link quality and sends updated
CQI codewords on the CQI channel. Thus, discarding received CQI codewords
deemed to be erased is not detrimental to system performance. However, received

CQI codewords deemed to be non-erased should be of high quality since a forward



[0060] If the conputed netric mk) is less than the
erasure threshold, as determned in block 320, and if

wa b@oenerse] ved codeword is a known codeword, asPCT/US2005/020087
determi ned in block 332, thenl{referring to FIG 3B)
the received codeword is decoded (block 340). If the

e R8BS B LSRG B AR0 in es
codeywehBrdsbd 0Ok cadord@nd the erasure threshold is
i ncreased by the ATH 111 , st e& size (bl ock 346). ]
[0063] her wi sH, the termieal ds geheduled devdirvgrdelinlo fransgrission, then the serving
deternmi ned..in bl ock , t he received k .
codenprasnioheRieRhEy e nidfh GoRubE P s dng wansmits te
and tbhdedepakufseor Ar foswalddlins ddaceeaseldiobihet feemiht] For a hybrid
step size (block 356). From bl ocks 346 and 356, .the _. .
pr oc 8slemage getrpmsmissiondEkABL) schenm, caclgpoded nacketds partifiened into
next of 1| ewar . ,
t eon ik WRIGRINANN e suthbH 1 AnRiRE RS fof B8 coded packet
t ypedAsodachhylshlock forhaginen sodddagackiet in atcedrad! @y therfoovard link data
detecti on coding.. The use of these techniques fo n
exe f%nnyla dhe TR iR P ge‘rf@ﬁeaqd_srea%%f‘érﬁ%_saf%%ﬁ&ﬁﬁd on all
For iliodis 38N Y PR Mo pAbkbE! ThEUmRAIIE (e B recover the

forward i1 nk transm ssion estimates the receive

si gnahckgtihhsetlyonod patiel trensmission bagauko the subbkeky icogfain redundant

base.st ati,on ed on. a pilat transm.tted .

D he’ iolharh ) isluse35r decbitoB eh e dcb HaTSibgeT Gudlfy s poor but
est i pRfyenoT®Y MReddd whsl Bleqecdifedadighal Riublityak }F@od.\/\'ﬁih@ Rerinfinal then
call ed"a channel quality indicator éﬁl%?dmn he CQ may

i ndi dansnifhan sckaevviedgmentfAS:) athan A ¢liihthe papleet 1s decoded
suppaQr. da t r r Q- ANk S N, .
P B EE B B Bl SoioNied SRR R AR el 2 Yorward ik
obt aitrandnicktbn eatlRived ih thidsnansp@ailfall codebpaekess ate thagmiXeed to the
equal to 4, and the CQ codeword may contain 16 QPSK

nodulf@EEeh synbol's, or [5,(1) S (1) ... .s,- (16)] .
The t i ; ] .
om0 S, PSPy B o 0 o

ser vichannbhsErasiratdeteotionimay de peifogndibseexhateedved CQI codeword as
receives_the CQ _codeword sent _on_t channel and )

per f grsraioed 3ete Tﬁ@tta?e@m&mowr {orehe icc?@aneé@ay be adjisted using
code\ﬁg&,gr codtrdl MechefishVash 6dcHEademerdsirs B&Iforﬁ{aﬁg@%é the CQI

then"the serving base station decodes the recelve

codewbamiehed. ube desited alsvodate €0 tht desisidewoildionaldaton rate). The

tran rEp:nssn%t 8gwgrotror E)Elgr ct:oenrtrrcr)il (r:]liaalnhels (e.g., the ACK channel) and reverse link
data channels may also be set based on the power-controlled transmit power for
the CQI channel.

[0065] For clarity, the erasure detection and power control techniques have been
specifically described for the reverse link. These techniques may also be used for
erasure detection and power control for a transmission sent on the forward link.

[0066] FIG. 5 shows a block diagram of an embodiment of a base station 110x and
a terminal 120x. On the reverse link, at terminal 120x, a transmit (TX) data
processor 510 receives and processes (e.g., formats, codes, interleaves, and
modulates) reverse link (RL) traffic data and provides modulation symbols for the
traffic data. TX data processor 510 also processes control data (e.g., CQI) from a

controller 520 and provides modulation symbols for the control data. A modulator



[0062] FIG 4 shows a set of data and control channels
used for the exenplary data transm ssion schene. The

W@ 20060037 neasures the received signal qualityPf/Us1965/020087
forward link and transmits a &QJ codeword on the CQ
channel . The term nal continually rrakes measur enent s

of the forward |ink uaIl and sen s da ed
Code(MPQS Y PIeeeseey thermpdidationryaboly;f ggiﬁ@icnadﬁ%ontrol data and

r ecehyf P’&?OIS%QWIQ% ;g SepBfke &F I_%é)@@ﬁﬁed &hip@t The processing

detr to system performnmance. wever, received
cQ by)c"féﬁ/vdatdg)rck@smcﬁlﬂcﬁrldetnn@ﬂater 432ds depsmdentpn e system. For

e St coBURER 53 nihePE vy QEPR A BRRTRT Y PR wilizes
t hesgFDAN- eAagffnfidr @RC ETVITRS - 514086Rtidnk (elRs, ¢RWvBItNad analog,

is scheduled for forward |link transm ssion, then the

ser vamghf@%ss lters sanddrequersyainsenvaits) Hesaaucaee of ehiphing generates a
coded pa d t

f or W%ervgr % ﬁkglgﬁnl \/ cgﬁg ?ﬁutt%doﬁ]ﬁ?lgﬁ%gﬁl 1&@1{3&9} 2 r6Oc1‘%1d%ransm1’rted via
hybrmdarﬁemgrﬂsml Cc retransm' ssion (H ARQ schene, each

oded packet is partitioned into miltiple subb . .
[0067Ed o & Ba5e SEEond 10%.4he Ryvereini Signal Hioe FRITRAS0Y is received

¢ odeg¥ RAGHEhna 55, SRR ﬁ&%ﬁ&v\éﬁﬁkr 354 a\‘lﬁ r&ﬁg&ﬁto a receiver unit

packeét IS receivéd on a channel,
t he (RCWRN éB6.aRbe&wﬁrmnitcﬁSdemndhﬁoame g ,eﬁhnre,rampiﬂiep,amddtequency

based on al |l supbl ocks rece
packg(ewneﬂragelﬁé 1R RRIEd SERRL A A BED 1 lzteﬁihepgfzfﬁéttoned signal to
baseg,af AstRaf!didatal sraﬁffﬁﬁil ??d&ﬁbﬁ%WMO@) SR BLREekSs the data

contal n redundant information that is useful for
decoshmr@]es/vtce obtafe synbadi estithatisgnAl regeis¢ |(R9i) |@tqonmce&§9t 560 then

not be peed enth C d sj Ii '
goodprof'ﬁséeﬁ @r ‘f?érfte HER ?I} ?rﬁ?eisgﬁlgr?y%% ?esn t& %Pt!afh decoded
( ACK}at@ ToP ferMifztf]l ahann®X idhtat fi6cdassikd0 dlso ﬁ&@@ﬁfﬁderasure detection
correctly, or a negative acknow edgnent

ot hernd peovidesdo faoeandrotien 5k ther #atipiod saeh g‘i?éWFii §Qdawerd used for
this rmn nFHPE’B]E%@J]oc fl)lg%gccﬁ l((iﬁfa‘?‘or 58 ahﬁ%@ H%ttélltpg(?:ﬁgs%r 560 is

t he P&YHi FA ques escrl bed

ey bémplianiatg e Ul prowedngd qrerfohﬁect:@ly mbdulaekr . 512 and TX data
Erasure detection nmay. be perforned on each received
CcqQ E’(’Sﬁ@%@’f@l%§esaé‘§6’|e]rybed above. The transmt power

[ooesf ©" the £l ,cRanpe! ¥o HaSm ISR 9n berformed similarly
Lontro QEARIE R oRGr bk Haft oA i e

ontrol nechani sm to ac ieve t esir
per f ar thandescfibed dtosre o} thehavm&t lifle. @he ptdn:essdt@fonr aeverse link and

o ool AL e deel L e O L el L)

[0069f he ACK P&%@&Eé 1A Fow&VRhES], bh BKIR estimator 574 estimates the received
SNR for terminal 120x and provides the received SNR to a TPC generator 576.
TPC generator 576 also receives the target SNR and generates TPC commands for
terminal 120x. The TPC commands are processed by a TX data processor 582,
further processed by a modulator 584, conditioned by a transmitter unit 586,
routed through duplexer 554, and transmitted via antenna 552 to terminal 120x.

[0070] At terminal 120x, the forward link signal from base station 110x is received
by antenna 518, routed through duplexer 516, conditioned and digitized by a
receiver unit 540, processed by a demodulator 542, and further processed by an
RX data processor 544 to obtain received TPC commands. A TPC processor 524

then detects the received TPC commands to obtain TPC decisions, which are used



data channel s may al so be set based on the
power-controlled transmt power for the CQ channel.

WO 0®6H)73FDr clarity, the erasure detection andP@DUE2005/020087
control techni ques have been dfecifically described
for the reverse link. These techni ques may al so be

used for erasure detection and omer n )

e eniaR 8 SRnSEH s (IMARER) SaRiroL | QUSRAIBT 812 geceives the
showgodrdll 6 TP Prédesh 28 AADREIARHe @i AithgSfer for th
stati on HOx and aqﬁern1nal 120x. "On the reverse fiﬁﬂ,e]évé$e
at t dinki ersmiss®a. &orwardsliik pewWsQ cetirdd mpay besasbieved Gn a similar
receb¥ and processes (e.g., formats, codes,

inte vés and nodul ates) reverse link (RL) traffic

[0071¢at a and O@hﬁ&ll@f@&izmw SH0 Qifecs b 0 érafions 61!’1€aﬁdlﬁfﬂrbé‘ess1ng units
data. TX data processor 510 al so processes contro

dat a Wiy termamgl {1 20% akd base statipn 1 &% resnyctivrly. pCemir@léﬁg 520 and 570

nodul I

ey 0SB S ShABo R0t L ML Bl o

and dorwardllinkiaind revetseplihlot Feiy axxmmsie,asadh pooivolise snay anlement the
of, conple -val ued chips. The roceSS|ng b

dat a YD CSUBERTSIHC: aﬁleﬁ%%rwaafioﬁar@izghﬂg e for its link
the fbeMr 59 Wldgta o?'tﬁo R af%ylnﬁﬁ&fl&{t'ﬁrocess 300 in

C]:DMrmduIatlonl the systemutilizes
t r andiiGBt 2A andi3B. (MﬂﬁR)’ymns t82hand Bﬁhsto(eedga ,an«t progeart sodes for

to analo a fil ers and frequency
upcoﬁ@g? S%ﬁt“§%§%@ﬁ§@x %¥hi ps and generates a

[0072] ever se  IThBkragin@Rtectivh it pdveerOHtrS1tet i @148 Me@ribed herein may be
dupl exer (D) 516 and transmtted via an antenna 518.

[00671]nphmen@sie bs't seliQus 1eaRs. t Wer renpepde fhepk te¢hyngres may be
" or e A2 AR oY SRR EIARERE ror o hrover

r ecellmpremeﬁtamoﬁ,RﬁBé rob&Ging Ratei wed toNpdrfobhberaqieidetedfion and/or
(e.qg., filters, anplifies, and frequency downconverts)

t he DOWET weBtral giey| beymplemented, withisi one @8 mpee application specific

d t t |
R deibisatd ShAR, (I Adfef ShLEYHOR HEP il signal
t 0 olptadessisy noticess (DSRDe) . ptbgrﬁﬂmiable (16{y datiaes (PLDs), field

processor 560 then proc g., deinterl eaves, and
decodEgammable, gHp | Areys @5&5 { fOB5ERHn CoriElifEw migrozcontrollers,

for tlﬁemgf&tess%?s%thax éi&%}ﬁgr ARAS SWsiel & SRrPRhf HeMFunctions

erasure detectidon and provides to a control I'er 570t
st at desapibed hetein, ec e combingtoatetharedf.used f or power

trol._Th ul 558 d dat
100736 70 s o FOB oSG HIP LAY (5 RGMgRGC 8 hg hereis may be
per f efpReheled PRl hdales (8.2., Paskeddred afidctions, and so on) that perform

the functions described herein. The sofiware codes may be stored in a memory

unit (e.g., memory unit 572 in FIG. 5) and executed by a processor (e.g., controller
570). 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.

[0074] 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



processor 510, respectively. [0068] The processing for
a forward link transm ssion nay be perforned simlarly
wa o0obhensidescri bed above for the reverse |ink.Pdnes2005/020087
processing for reverse link a2t forward |ink
transm ssions is typically specified by the systen1
[0069] For reverse |ink power control, an

st | FERIoNSy obisiandsd isbe Heied éferhfv‘eealﬂsmn%F Sh(?éﬂﬂhhﬁam but is to
120 V.

576, PGRR BRI AE ERME NI o pARpBE ALY features
and dietlesedtbeseid PC commands for term nal 120x. The TPC
commands are processed by a TX data processor 582,
further processed by a nodul ator 584, conditioned by a
SWARSMS CEAINMED 1886, routed through dupl exer 554, and
transmtted via antenna 552 to term nal 120x. [0070]

At terminal 120x, the forward |ink signal from base
station HOx is received by antenna 518, routed through
dupl exer 516, conditioned and digitized by a receiver
unit 540, processed by a denodul ator 542, and further
processed by an RX data processor 544 to obtain

recei ved TPC commands. A TPC processor 524 then
detects the received TPC commands to obtain TPC

deci sions, which are usedto generate a transmt power
adj ustment control. Mdul ator 512 receives the control
from TPC processor 524 and adjusts the transmt power
for the reverse link transm ssion. Forward |ink power
control may be achieved in a simlar manner. [0071]
Controllers 520 and 570 direct the operations of
various processing units within termnal 120x and base
station HOx, respectively. Controller 520 and 570 may
al so performvarious functions for erasure detection
and power control for the forward |link and reverse
link. For exanple, each controller may inplenent the
SNR estimator, TPC generator, and target SNR
adjustnment unit for its link. Controller 570 and RX
data processor 560 may al so i npl enment process 300 in
FIGS. 3A and 3B. Menory units 522 and 572 store data
and program codes for controllers 520 and 570,
respectively. [0072] The erasure detection and power
control techni ques described herein may be inplenented
by various neans. For exanple, these techni ques may be
i npl enented in hardware, software, or a conbination
thereof. For a hardware inplenentation, the processing
units used to performerasure detection and/or



power control may be inplenmented within one or nore

application specific integrated circuits (ASICs),
waele@ooad31si gnal processors (DSPs), digital sigpel/US2005/020087

processi ng devi ces (DSPDs), pRbdgranmabl e |ogic devices

(PLDs), field progranmabl e gate arrays (FPGAs),

processors, controllers, mc¢ro-caontrollers,

m croprocessors, other el e&ilAAMSuni t s desi gned to

performthe functions described herein, or a

conmbi nation thereof. [0073] For a software

I npl enent atA ebthddef p&EdRIMY B8 Hetdchesl i 8redniniiyatids system,

i npl enented with nodul es (e.g., procedures, functions,

H9PEEgh) t hat performthe functions descri bed

her ei n; f r ' .
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cafhi Gaessiaed cedefvord boikraoblbelt oSddted of dcodudndaya, whd teach received

may be inplenmented within the processor_or external to
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Wil | BRclafAgichoh ARBA%EHodbWold@SEe 8 ickdsed collewdt@ &4 non-erased

and the generic principles defined herein may be

apptwend basedountweeonaprnison nesnlt fonthe teseived epdemtardiganflr om

the spjrit.of sc . of ,the invention hus, .t he

or o5 oROPOiSALY CHEREngofter SrTo BT Pgolk i AHE potapest Tovel of
JebRehARBS: dhRrdddedtRinn but is to be accorded the

wi dest scope consistent with the principles and novel
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conmuni cat i'on 'system conprising ni ng received

codewwbtisnih @ receb@dau@bds dodawnsiil tfbekinorm cedewordd ®&Bmitted via the
channel, each transmtted codeword being a bl ock of

cwadessothapprlogesd rava cadeaadiPing adhloek of gdknpiyy data, and each

] [ : .
LA O g el ST ORI oo
conpardetegminieg e ctapist afcbanie bf the ecrivabkipwre calewedds as being a good
codeword inst an erasure threshal d; decl aring.each .
ST s LR R S SISO A 2REN doGVR bR a received
NRBwWa @d8Ford declared to be a non-erased codeword and decoded correctly, and a
bad codeword being a received known codeword declared to be a non-erased codeword
but decoded in error; and

adjusting the erasure threshold based on the status of each received known

codeword.

3. The method of claim 2, wherein the known codewords are transmitted at

known times by one or more transmitting entities.

4. The method of claim 2, wherein the known codewords are transmitted by

a transmitting entity when directed.



codeword based on a conparison result for the received
codeword; and dynam cally adjusting the erasure

wao booesbmsid t o achi eve a target | evel of performP@Enus20h©020087
erasure detection. 2. The methéd of claim1, further
conpri sing: obtaining received known codewords for

known codewprds transmtted vjia the wirel ess channel, .
each Bnown [C60BHAIG SBalHY b BRGER Hrok Rnehouiad is;fgsociated
SAED af PEBEMSM 16RPWT ERFRIRI oPBeltE BeddRiedYcotRIAY,0Bn@fan erased
a transmtted known codeword; determ ning a status of

caddwardl ig dseoqigfedivitb@ tenownter devst abeaididercetndibaipgaceposd in error.
codeword, a bad codeword, or an erased codeword, a

good codeword being a received known codeword decl ared

to bega norherashed GFddial d, airdie chel edgeolvelChl perfentince for
a bad codeword being a received known codeword .
geasitgr defeetionnis 4 Haget eqoadipnab e ratehindicalive (fda  predetermined
FrasbjicPBEa BRbiySA | bolopP LBl B B G301 octB8th R non-erased
eeddvagddof claim 2, wherein the known codewords are
transmtted at known tinmes by one or nore transmtting
entities. 4. The nethod of claim 2, wherein the known

codewsr ds i b WG RE YT :
when df r ectag TRORGRDE Lt 1 bprchf SRAR LS brd is one of a
phuraléty afegbssibbevadiddcddswestsp endatvbdrom the metymrisibtas¢daon a function
l.evel. of .confidence of. being received correctly, and
siticirg ogr B TSl bURoBE W th a parti cul ar

| evel of confidence of being received in error. 6. The

met hod of claim1, wherein the target |evel of )
per f omanc dhe metladaafiplaamdb vesrdin thei metric ferrqgel received codeword is

condi tihonal..error ,rate indicatiyve of r.edet er.n ne

ARG b it b 2 o ad B Bblal e Po R FL A tstance o o
@EktQfeatekt wigidl catewlotdpthe Eualideun-ddtasedo Grdearsstvalid. collB®ord being
met hod of claim1l, wherein each transmtted codeword

ithe Byddidean disignes btivesn & rpesieadgodevard apdcowmdissodswordparest to
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of relitabrTity rd.” 8. The netho

of a recelved codewo
bkinglthd Budlidewh disainte bdtweeetheireceivd wdehoriemdianedid codeword next
codeword is a rati.o of, a Euclidean distance to a
Reaeede thegreaveds9dawed- t o a Euclidean distance to a
next nearest valid codeword, the Euclidean di stance to
the nearest valid codeword being
9. The method of claim 1, wherein each transmitted codeword is a block of

coded data obtained by performing block coding on a block of uncoded data.

10. The method of claim 1, wherein each transmitted codeword does not

include an error detection code.

11.  An apparatus operable to perform erasure detection in a wireless
communication system, comprising:

a metric computation unit operative to obtain received codewords for codewords
transmitted via a wireless channel and to compute a metric for each of the received
codewords, wherein each transmitted codeword is a block of coded or uncoded data,

and wherein each received codeword is a noisy version of a transmitted codeword,



t he Euclidean di stance between the recei ved codeword
and a valid codeword nearest to the recei ved codeword,

waapaenbB1Euc! i dean di stance to the next near esPCWEE1005/020087

codeword being the Euclidean dBstance between the
recei ved codeword and a val i d codeword next nearest to

t he received godevvord . The nmethod of claim]1,
wher e 97 GHURE (F1S6IUOREFAYe 1B GOVIDAES the campisd RIGHHC {5 fach received

dc%ﬁ@w&gt aﬁﬁfﬂarpxraeﬁéftmfesﬂdiw atM RPHec‘Pé}g leBh eeelaed)l:&résvoeé to be an
uncode ata. 10. The nmethod of claiml1, mherern each
tarased néodewdrdc ot evnowtediosss codaward dhagele oana exompearison result for the

det e{,:éde H code. 11. An apparatus operable to perform
FPERTRACOEY e P8h in a wirel ess communi cation system

conpr iz AdjustthelE uhit CopeRARY LBt dyHaniictlly SI38dtathe VeRadu€e threshold to
obtai n recei ved codewords for codewords transmtted

\achieze witargetdevs] ehperfemangrdfor eraggmdateetien. met ric for

each of the received codewords, wherein each

transmtted codeword is a bl ock of coded or uncoded

data, ®nd WIRipiraRRoH cladf 4il yR@theoaeymisthg: S a noi sy

version of a transmtted codeword; an erasure detector

oper atd 4esodd opetHNe & the conputed metric for each

recei ved codewnrd aQ 'l&ﬁﬁp%d%@ﬁyrf& RS %o?d%dcra{ngmitted via
decl are eac recelve word to be ‘an erase

cthel evitel s charmel) eaele kasvenl coderewd rbeingas bdchof a known data, and each

conparjson result for the .received_codewrd;. and an
B SeaR foR ™ G RIR YRPinG A AT € QPR AGE ETvE Hlleword,

erasure threshal dadio r&aehe8Vendvd %f)%ﬁorhe&'&lne@f to be a non-erased
performance for erasure detection. 12. The apparatus

ofodewaidgraridl, f urt her conprrsrng a decoder operative

to obtainr erved k wn £ mnrd kno

tPana t 1 el TS APy T aREstTg oo ROBRR 2 Peltl a good
cdewsrad a at ré@d@v&ﬁ06ﬂ<axpéra§3d|‘d&‘éﬁoﬂﬁh€good REdEAEH bemg a received
recei ved known codewor d bei ng a noi sy version of

tmwqupward<dwme¢@dbmmn—m%edcr@de\a@nd andodecoded mrmrrﬂy, and a
&a;aer de or%eoe }e%mggd ea(g%p cc?c{e%\?‘o%j 88%%%&@5 Qe %BH elcrflsed codeword

us o recel ve nown
hﬁuﬁ&xﬂegﬂpdx@pdﬁmord a bad codeword, or an erased
codewor d, ood codewor.d being a recei ved known

codem‘f’@f@é @RGBstmeniEIHS PPRREY ¢t v tha e fyeshold based on
desoded o ggga}lefgggé 1A 2oadgodewor d bei ng a recei ved

known codewor are to be a non-erased codeword

13. An apparatus operable to perform erasure detection in a wireless
communication system, comprising:

means for obtaining received codewords for codewords transmitted via a
wireless channel, each transmitted codeword being a block of coded or uncoded data,
and each received codeword being a noisy version of a transmitted codeword;

means for computing a metric for each of the received codewords;

means for comparing the computed metric for each received codeword against
an erasure threshold;

means for declaring each received codeword to be an erased codeword or a non-
erased codeword based on a comparison result for the received codeword; and

means for dynamically adjusting the erasure threshold to achieve a target level

of performance for erasure detection.



but decoded in error, and wherein the adjustnent unit
is operative to adjust the erasure threshold based on

wo bwemoBstus of each recei ved known codeword. 1BCT/BS2005/020087

appar at us operable to perforn?4rasure detection in a

Wi rel ess communi cati on system conprising: neans for

obt ai ni ng recei ved codewords for codewords transmtted

via a wireless channel, each transmtted codeword

bei ng 13, bl qqlléve\lgf)ar d8flciain ¥ GaHRY DafpRisingnd each

recei ved codeword being a noisy version of a

t r ans meapedforodbtarng teecinel floowaomodewengs aforetknpenf gpdewords

ach of .the,recei,ved.codewdrds: neans for,.conpatin
ERETE IR o rEE TS TR bah FoeuR Fate SR R ia known
AataChmb eHch rbdvieNglodin daswerdf Bﬁngj@ &bidy vefidRadih transmitted known
recei ved codeword to be an erased codeword or a
godveaded codeword based on a conparison result for
the receiy Qdewor d; f M
adj us ieﬁaas t? ‘%eg%rrgg ur g ki gfragels% hol %%{1 ooﬁgg?ég%é% egal%daoiévél ppodewords as

Ibeitgl a gbod eodeworans dall wodewady be afl aireselli @devdrd, Bhgood codeword
apparatus, of claim 13, further conprising: neans for

bBingi kgl ved krow godavrarf declasdde s a van-wassdrodstarorngsdecoded
. . ol .

SRS, Y5 A ot 0B Rl ERED KO red t e on-

reesed vattwondbant deoctiadan drrbgiand a noi sy version of a

transmtted known codeword; n or determning.a ;
L ot o ghs Sorning 16 PP BTG hAve ik s Y B Sach received
Rabwe c8daard codeword, a bad codeword, or an erased

codeword, a good codeword being a received known
codeword declared to be a non-erased codeword and

decod coryectl nd bad codeword .being, a received .
noan Leoderbrtr ik P EPEEPPERE 28 R SRhrolc R e pietiBrae gent via o
QAFDEAS dhdrhe BinfaOkireladtCoRiicatioh spdlér Sdonfiitisipe erasure
threshol d based on the status of each received known

codewebtining recgivedt spdgwerdspfer icodeergs Honemnitiedrinrtbe tragpmission,
%aért{eﬁél%ﬂhﬁéd g&ie%%ﬁ% péﬁh&‘ aablwllgc?fl &ad %p %ﬂ@o%_ed'd%%aa and each received
ystem comnmpr g. obtal ning

ess conmunt catl on=s I SI Ng.

lced@iorad bemgdamuiNyderdion oLoampniittks] dodawstd;tted in the
transm ssion, each transmtted codeword being a bl ock
of codegrmming e sigllg of sach regsigedepdsWort @ Ydrg an erased codeword or

a non-erased codeword based on a metric computed for the received codeword and an
erasure threshold;

adjusting a target signal quality (SNR) based on the status of each received
codeword, wherein transmit power for the transmission is adjusted based on the target
SNR;

obtaining received known codewords for known codewords transmitted via the
wireless channel, each known codeword being a block of a known data, and each
received known codeword being a noisy version of a transmitted known codeword;

determining a status of each received known codeword as being a good
codeword, a bad codeword, or an erased codeword, a good codeword being a received
known codeword deemed to be a non-erased codeword and decoded correctly, and a bad
codeword being a received known codeword deemed to be a non-erased codeword but

decoded in error; and



codeword being a noisy version of a transmtted
codeword; determning a status of each received

W@ owenoi3d? as bei ng an erased codeword or a nonPET/ESEAS/020087

codeword based on a netric coAputed for the received
codeword and an erasure threshol d; adjusting a target

7o VA Bl U P PR PARGAR HRoNaRS o, e eceived known

tdoaewHadssi on i s adjusted based on the target SNR;
obt ai ning recei ved known codewords for known codewords
transmtted via the wirel ess channel, each known

codeword b ovvn dat
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t r ans rietie@dng feargeo SBIOb ¢ 2 ddeinedidp furgclardebived So@dword deemed
each recei ved known_ codeword as bei ng a good codeword,

do be @ neBwEwed eodestordyindr ased codeword, a good codewor d
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dedawoasdd bedawprd recei ved known codeword deened to be
a non-erased codeword but decoded in error;
andadj usting the erasure threshold based on the status

of eaghy recHiV@mkAWISRATEONHerefBihe o, 0
clai m15, wherein the adj ust’i ngertehe teagkgxgt{naseﬁl fh®the up step for
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for each recei ved codeword deened to be an erased
codeword. 17. The nethod of claim 16, wherein the down

step dfd t Héeypetbedpf elgim 48; wheremgp iorv@rteeasg@tthslmlércerresmnds

di f
15 w9 Tkelthodh 404 AtkivEl 38iont Ve SRR /oy Bdeword, and
oaitesin it Ajusting dieaseurcheshoiddnclddes The net hod of

claim 15, wherein a | ower erasure threshold
cor r eSlseisaRing ¢he erasyire threshrld Prodowmn sfep depiepdy received known

<84 H%Qﬁg@g, eae[glﬁdcozagwg Erﬁp codeword, and wherein

the adj usting ttﬂe erasure reshol d i ncl udes
decr easireyirigh ¢hee reaasuree thrbshekh blydadbyupa stipwiors tsgh teeeived known

each receive wn codeword deened to be a bad
é@mﬁgeerg (h?? 08 94eVHE- er asure threshol d by an
up step for each received known

19.  The method of claim 18, wherein the adjusting the erasure threshold
further includes
maintaining the erasure threshold at same level for each received known

codeword deemed to be an erased codeword.

20.  The method of claim 18, wherein the down step and the up step for
adjusting the erasure threshold are determined by a target conditional error rate
indicative of a predetermined probability of a received codeword being decoded in error

if declared to be a non-erased codeword.

21.  The method of claim 15, wherein the received known codewords are

obtained from a plurality of different transmitting entities.



codeword deened to be a good codeword. 19. The net hod
of claim 18, wherein the adjusting the erasure
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threshold at sane | evel for edeh recei ved known
codevvord deened to be an erased codeword. 20. The

nmet ho ai m erejn the down .step and the up
st ep g'fhagleqt offdat Q&Pﬂief RPERNING ar e
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i ndicative of a predeterm ned pr obability of a
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entities.22. The nethod of claim15, further

conprising: estimating a received SNR for the
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adjust the transnmt power for the transm ssion. 23. An

appar étqﬁ?ﬁﬁ%qs%loé’e’%‘vﬁ@rf orm power control for a

transm ssi QR 3eNtedti@d HbwbASS fSPaSS&der@s 2 EHESS in  the
comuni cati on system conpri sing: ata processor
¢pesmatssivr, ¢ach dahaniited eodéwad beogeabladk df @odebdewmoded data, and

transm.tt n the.transm ssion, .each trans
bR s o B A Do XEen o R MoHe A R ang
each recei igeraREeNOdsuPUMBach RRER¥I V&Idsvar b Being an erased
transmtted codeword, determ ne a status of each
rce@%vqrédorc@d@m@eéyqdewwgl basod raws 8 dnefold esqorpitask for the received
: g code\/\/or,[ff\I %‘%i‘ﬁd on a netric conputed for the
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r ecei ved Krbiih £06040 kAswh 06ddwaid for kaewaldd8ewords transmitted via
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a bad or _an erase devvord a . good codeword
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codeword being a received known codeword deemed to be a non-erased codeword but

decoded in error; and
a controller operative to
adjust a target signal quality (SNR) based on the status of each received
codeword, wherein transmit power for the transmission is adjusted based on the target
SNR, and
adjust the erasure threshold based on the status of each received known

codeword.

24.  The apparatus of claim 23, further comprising:
an SNR estimator operative to estimate a received SNR for the transmission; and
a generator operative to compare the received SNR against the target SNR and

generate commands used to adjust the transmit power for the transmission.



codeword being a received known codeword deened to be
a non-erased codeword but decoded in error; and a

W@ whwi3ier operative to adjust a target si gnaPCTjusions/§20087
(SNR) based on the status of éach received codeword,
wherein transmt power for the transmssion is
adj usted based on the target SNR, and adjust the
erasure threshold based on the status of each received
known 2god e\'ﬂfédapggxﬂtus Ure18RP2, aiéteiR the btMIRBis dpdrdthRto adjust
conprising: an " SNR estimator operative to estinate a
et erasere SRsiald tohectieven eniasgitopondatinnal qyeomeratq dndicative of a

operative .to .c are the.recei.ved SNR agai ns{.the .
PR a0 F act T B ISR L8R i gt dectared to
thealmiidrase@vbdewdrd. t he transmi ssion.2 1 25. The

apparatus of claim23, wherein the controller is

operative to adjust the erasure threshold to achieve a

t ar get,.condit.i r . indi- ' . . .
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diectacetl SNR tordchieve b talgel aansagk tate idicatinoof #prededrmined probability
co%evio[d. 26.. The apparatus of claim 23, wherein the
ObAeslenmees receiveherdemiopbat 8 dafedSrderrdt ar get SNR to

achieve a target erasure rate indicative of a

predeterm ned probability of declaring a received

codew@’7d ashenappemsmsdof oldewd3¢ witTein The tapgmissipnss dbr a control
chai nLZB, wherein the transm ssion is for a control

& 28. The apparatus of claim27, wherein the

control channel is used to send channel quality

i nformati on, and wherein each transmtted codeword is
for a28hanrdke agpatietusyofjolgiincsit, oyhergin therpentepd shanneliés efed to send
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®fiblifilifdicatef). The apparatus of claim 23 and utilized

in a base station. 31. The apparatus of claim23 and
utilized in a wireless termnal. 32. An apparatus .

oper a%.e t th@earg;)&rafﬂs %Ma{inﬁcﬁlt&@reiﬁ Qfl? ZecbiRA%HbwA' BBewords are
sent via a wreless channél 1’n 'a w rel ess

obtainedi feoah b @hursiytstof diffee@itprahshitigng entities.

30.  The apparatus of claim 23 and utilized in a base station.

31.  The apparatus of claim 23 and utilized in a wireless terminal.

32.  An apparatus operable to perform power control for a transmission sent
via a wireless channel in a wireless communication system, comprising:

means for obtaining received codewords for codewords transmitted in the
transmission, each transmitted codeword being a block of coded or uncoded data, and
each received codeword being a noisy version of a transmitted codeword;

means for determining a status of each received codeword as being an erased
codeword or a non-erased codeword based on a metric computed for the received

codeword and an erasure threshold;



means for obtaining received codewords for codewords
transmtted in the transm ssion, each transmtted

w@e owenon3d? bei ng a bl ock of coded or uncoded dae@Er/uszeds/020087

each received codeword being a%noi sy version of a
transmtted codeword; neans for deternining a status

of each received codevvord as bei ewor d

o a MRS fekeiutg et sialaurTy (R b %o bieegfatus of each
rQJelJehecoﬁ%Sde Qeh RS SUREHit PO R ﬂ)r%@%?mfsﬁbﬁ Sié" Qhﬁsted based on
means for adjusting a target signal quality (SNR)

basmebBNRhe st at us of each recei ved codeword, wherein

transmt power r .the tr.an sion ased
on thénetaﬁgg}éqw} § 1mﬂ%aﬁ§el?’%(fnl]8’r9 Ogew?rq%el vegmﬁwgvm%(’dewords
GRHeWReE Svid e WREIE CHRAHENOELR mbmsam&wm beigg b Meock of a known
w rel ess channel, each known codeword bei ng a bl ock of

alaten entheashtraceivaddkneaehcadswerd/eaing A 6Risy SR (p Brajsytied known
n0|a%)¥er5|on of a transmtted known codeword; neans

eterm ning a status of each received known
c odewaighng Jo &¢taifniaingoH stats ddveach recivaddkimode tmifed/ordn s being a
an erased codeword, a good codeword being a recei

eRedrrodemerlo A baderadErotdy 0 nacTAH.- EIIFWRE Co8Afbof e&wad being a
q‘@&%ﬁqmg%rc%gg\;vgrd (Peggle& txg 8¢ 2 GOHRPRES Q(féwnﬂd 4nd ﬁ&%‘d&? Horrectly,

known codeword dee non- erased codewor d but
ded cmlbatl md@vcrrd\ rbeirenel roeedves ]ﬁmwmdpdesmr@ gletrhed do dsua @on-erased
t hresh d.on the status of each recei ved known

Oy &Put %cogel‘iﬂ%leéﬁ’ﬁa?né]t us of claim32, further

CONPr ingd g foﬁ&ﬁﬁh‘im@‘%e %ﬁsbﬁ&ﬁ@&)lé Yafsdebry @t sehdts bPkach received
the transm ssion; means for conparing the recei ved SNR

égaWMSDd@Mvﬂtarget SNR; and neans for generating
conmands based on results of the conparing, wherein
the commands are used to adjust the transmt power for

t he trgnsmEgiapParatus of claim 32, further comprising:
means for estimating a received SNR for the transmission;
means for comparing the received SNR against the target SNR; and
means for generating commands based on results of the comparing, wherein the

commands are used to adjust the transmit power for the transmission.



