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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 simultancously receive data on the forward link
and/or transmit data on the reverse link. This may be achieved by multiplexing the
transmissions on each link to be orthogonal to one another in time, frequency and/or
code domain. On the reverse link, 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 interference to other terminals communicating with the same base station.
Furthermore, the transmissions from terminals communicating with different base

stations are typically not orthogonal to one another. Thus, each terminal may also cause
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generates PC commands based on the received signal quality. A second set of at least
onc base station generates erasure indications for the codewords received from the
terminal. The first set may include only a serving base station. The second set may
include the serving base station and possibly other base stations. The terminal adjusts
its transmit power based on the PC commands received from the first set of base
station(s). The terminal may determine the erasure rate for each base station in the

second set, select the base station with the lowest erasure rate, and perform handoff to

the selected base station.
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multiple (e.g., three) smaller areas. Each smaller
area may be served by a respective base transceiver

subsystem (BTS). ThegeAmEp PESCERIEAONEf er to a BTS
and/or its coverage area depending on the context in

{09205 t HIG. ek whoss asedclefororamspctioen zpdereel 00, withemultiple base
tors of that cell are t

b5 0o d R e SR b dom e T tominats. A base
station may also be called, and may contain some or all of the functionality of, an access
point, a Node B, and/or some other network entity. Each base station provides
communication coverage for a particular geographic area. The term “cell” can refer to a
base station and/or its coverage arca depending on the context in which the term is used.
To improve system capacity, a base station coverage arca may be partitioned into
multiple (e.g., three) smaller areas. Each smaller arca may be served by a respective
base transceiver subsystem (BTS). The term “sector” can refer to a BTS and/or its
coverage area depending on the context in which the term is used. For a sectorized cell,
the BTSs for all sectors of that cell are typically co-located within the base station for
the cell.

[0021] Terminals may be dispersed throughout the system, and each terminal may
be fixed or mobile. For simplicity, only one terminal 120 is shown in FIG. 1. A

terminal may also be called, and may contain some or all of the functionality of, an
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and “user” are also used interchangeably.

[0025] Terminal 120 may transmit data, signaling, pilot and/or other content on the
reverse link. Transmission on the reverse link may be supported in various manners,
depending on the system design. In one design, an active set is maintained for the
terminal and includes one or more sectors that may serve the terminal on the reverse
link. Sectors may be added to or removed from the active set based on signal quality

measurements, which may be made by the terminal and/or the sectors. One sector in the

active set may be designed as a reverse link (RL) serving sector for the terminal. The
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reports sent on a CQI channel. A terminal may make signal quality measurements for
the sectors in the active set, generate CQI reports for these measurements, and transmit
the CQI reports on the CQI channel, e.g., to the serving sector. The CQI reports may be
used to select a suitable sector to serve the terminal on the forward link. In other
designs, the codewords may be for other types of information.

[0029] A CQI report (or a signaling message) may be a small word containing L
bits, where in general L>1. This word may be mapped to one of 2" possible

codewords in a codebook. The codeword is then sent on the CQI channel. The same
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[0032] If the up-down PC mode is selected, then serving sector 110x periodically
estimates the received signal quality for terminal 120 and sends PC commands via the
forward link (cloud 252) to terminal 120. Each PC command may be either (1) an UP

command to direct an increase in transmit power or (2) a DOWN command to direct a
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fﬂehgmand JeBrofl 1 Bl ard Fﬁfaetﬁlstﬁlghrl lbﬁlaf%\%@vé tl&oé’&fewo‘ﬁ{s from terminal

rmnal 120, an up-down processor 26
t 20k eEvdhssectoe 1PC decorizamaich Ifep@m:ck ewdﬁmmgd smt pmforh@@rasure detection

dj,usts. the transm r of ter base
B beRlRint e b BB s RORE e ST Bl HDIRR BT sigonce. A
tRvigkd Bobnatd by deldeamsdr ‘é@%‘éd”q{iﬁfé decoding result does not meet the
processor/nndulator 280. Processor 280 transmts

dwédm‘@é ofgonfidgmengrt (2b er@$edfﬁuﬁ|‘(he)dee¢dmgw tesplyegetsethe desired
k 250}, t.0 g r. HOx .and naon-ser.vin
s SR PGSO BB S PR R0, An

arhaﬁe i @itigh nlalOndicee eme&let b eccebde\wodhsortl idraicdrotinbalerased.
Each sector 110 decodes each recei ved codeword

é4ber flb fheseranaetipsed dt ar&%ip dnselecterbithemihiserawies wdications from
l |
Con ng‘é&&l ![‘PbAJ 2 Wsdd g}g emr%ﬂn&r%g E?ZY eé‘?r% &2?,13n crasure-based

ence receiv
PErmséd prodesdoh @7ﬂemoeilvﬁsg tlree stabire dodisatiofs fieat scivieg sector 110x,
n-erased" if th

sired | evel. of confi denc
G‘EE% theg s POve? teﬁﬁ@aﬁéﬁ .bé%fd| %\/@P I5geTEgh R didications,

QﬁPfS‘ro%ﬁi%E %ns%%@pé&%%v& TP HY © TX %ﬁ%}rb&@%rtz%ot PESHORk 280 then
An erasure indication may i ndi cate whether a

ﬁ@@@umevd©m@§m@tmmmsnemagedfB%Oﬁon erased. [0034] If

Lb3sC o TR Eoo N BrhiGery Rt cbpia Tipepmagitaged solely

b®bhowbr /MBI fe@hddkOrom Abrviry ¥cid@l1 18:20ThRFeedback may comprise PC
er asur e- based PC node processor 270 receives the

eqramands innde adtdo s PEroads and icriguis dadieptiqaenn theljerpsutg-based PC

}nlaﬁe U d%llg Bl%g% @lﬁfg{fﬂ g&&)@ co ﬁgl Qﬁlg'e tg {1&11@1? power of terminal

recelve sur provi
PO radjusiedlbafiRelafn feedtac Kodesie soumeessor 280. Processor

[%ngﬂt ;] erhﬁ E)gvr\]zgrmcotn?ro(l: (r)rgag\/\ﬁsrod‘ts)e gérfgrgnaegsbryséd gr? feedbacfk from multiple
sectors. In another design of the up-down PC mode, multiple sectors may estimate the
received signal quality for terminal 120 and send PC commands to the terminal.
Terminal 120 may then adjust its transmit power based on the PC commands received
from all sectors. Terminal 120 may apply an OR-of-the-down rule and may reduce its
transmit power whenever any sector sends a DOWN command. Terminal 120 may also
combine the received PC commands in other manners. In another design of the erasure-

based PC mode, terminal 120 may adjust its transmit power based on the erasure

indications received from multiple sectors. In yet another design, a hybrid PC mode



[0035] In the design shown in FIG 2, RL power control
is perfornmed based solely on power control feedback
WO e@misaaYi ng sector HOx. This feedback nmay cop@r/US®oP@0194
commands in the up-down PC nbde and erasure
i ndi cations in the erasure-ba8ed PC node. This design
may sinplify RL power control since the transmt power

of term nal 20 i,s, adj ust based,.on feedback from one
Bl B Tuliss it B 136 BT B S TERATE bR R on
baskidatish derdRatknand ahdretabirpligdisfher RL pewa@NDaler may also be

desi gn of the up-down PC node, nultiple sectors may
Byfrmgd én pther maerd'yed signal quality for termnal 120

ﬁﬁ)gﬂs en qn I:o) e I‘&?égg?, qgec, aétgfetsg?in'éﬁlrdgg ﬁ]l@::?erg%-% %ﬂgq@8-s]e?\Qng§é/ctors, as

n' adj us ransmt power base

dewribet] sbave c dinvadticr dosigh,| ths ectivr st nlgr mchdk nAGpleasynchronous
I OR-of -t he-d I d i

RS e SEiHGTE A9TEREVB Do) cSELRen e ahaspenous subsets, and

RERN G ctol 8 iR kerdARinBYn &HrSfous ATBLLR ?ifta!ﬂszg nﬁ%g?de;’iﬁlgntﬁﬁd, e.g.,

commands I n other manners. I n another des

basad on ¢diragedirP@tarfid¢he seetomi ihe tet@dhahepy aieposd td fesdback (e.g., PC
transmt wer based. on t er re.indication
BRI s T Rlatst PRl IR Rt ot 8T s dpsgipack from
el §cdtdPGn FRELFRYINRE SYRIIBSTRS subRd treravbliepostid® MBYiguitics,

adjust its transnmt power based on a conbination of PC

eastpaeids map dise Higsipr éowm B qaedeoies terminafsohaang sasviad by thahsgector on
| s rformed in,other nn . 7]..Ln _one .
;3R1E BRLELIRCA 0 RSl TRROPE 8% hyh s v

aRfbrsetheimgtisesdtor s, as descri bed above. |1 n another

desi gn, the active set may include multiple

[s%&lgw orlBigodhighawes!, Rinbangdefhfopg tewpinglyis seppasted based on erasure

Eﬁkc%ﬁ&?sdieﬁl{ Bfntﬁ%nseerﬂflg LR nSY.RGHIH %E@rss. uﬁ&ﬁfo?%o%%?&%@ refers to
est sector 1n each Tenmai ning synchronous subset (I

theyprocray obbeing @atdddi eftl from gne, schasgdeaor tohmotheastrvmg sector. On

?rhgtég‘ffggqilnilg agﬁe?gégge%ﬁgmgéfy%gép edéﬁ%ggeri]\gedt s?gnal qualities for

IRAESAhAIQMS ko BfFRm L B@thﬂ@é’s& RO/ SEhRtcPerdse Wekls, #Sis desirable for the
feedback fromthe best sector 1n each renmaining

et bstrong thabsstrecelToedavgiadl qpaligithlservarthe tpuiniriags In general, the
each sector,.m se the yp-.do P e for term nal

afat TBE veuay faresiet orea ety dub e PirRRNaRied on any
FRsnHSEor Béht ey didr @rhmsed Hfwovedar s t@ne i§ QrBAdatrénsmitting
havi ng that sector in their active sets. [0038] In

s 95 peher pumioseratigafthe pestora neasr efiaightly gss thepoeedsavords to

[ re i Y. ng,.
SRR A0 A LR, 08 SPGB MO8y by
pcages®ubf therirggresvandedbalkf inflicatinothe Bedivédggss efualityt @easured

‘g}? (t)ﬁehseerctO%G %0%%1?69 te?‘r%(i:rfa(l).r 'Thg}t]errninal may use the erasure indications to select
the best sector to serve the terminal on the reverse link.

[0039] In the design shown in FIG. 2, an RL handoff processor 290 receives the
erasure indications from serving sector 110x as well as non-serving sector 110a through
110m. Processor 290 identifies the sector observing the best received signal quality for
terminal 120 based on the received erasure indications, as described below. Processor

290 may generate a handoff request if another sector observes better received signal

quality for terminal 120 than the current serving sector.



the reverse link, different sectors typically observe
different received signal qualities for the term na

waele@7tieeidi f f erent path | osses and/ or interferePCBEUS2007/060194

levels. It is desirable for the sector observing the
best received signal quality Po serve the terminal. In
general, the sectors nay estinate the received signa

ty for the t tra
Egbl by 1R e R bR D RP T iy oE D ERAARE $EPC commands,
ald REdMn&dfﬁ AR betpePfdraedipaed ds ctBurcahbiRhitigidr P@SLSther design, RL
then the sectors nay efficiently use these codewords
poveseanirat énd handadt alayelpth |b§rﬁi>|f ogfed ibasedf @iy crapere indications. In
Bt‘ﬁgﬁm ?%ﬁs TII@E Jv@&“% 110'11 ﬁén?ila i tb@%eﬁﬁﬁn&? $hiSon other

esen cating ‘the recelved
&mghakfﬂmmﬂkmwmﬂﬁasured by the sectors for the
term nal_. The tern&nal may use the erasure indicat |on

P %rnented

{944k o cthepadayas PC sapdegindthe @rasuperbated Rlempfinmay
[eEloaSmlahidts. EQARRhry Rsioh€ fi8Rd G F@%&eé BrefeSritéd bRfdw.

RL handoff processor 290 receives the erasure
[09dRE at i K66 %ﬂmms%dwlgmgof%mw Cfbhﬁ'ﬂl mschamisin 360 for the up-down

PE et b Rt ns b DG iid:qsmam it Mopct uoutr loop 312,

SAONBHirdAu&h B14. Fn@br fo8p Bl 0 BperdiRd bERREH s@RinkR8ctbe ERIxVAM terminal
erasure indications, as descri bed bel ow. Processor 290

Ry Gosrlaer 342 addbird loapqéiEs erei maiatonddeby seseingrsector 110x. At
%g%mta ?§O,b }éerga?p f I1sVs(:“ud Ig%%{] gl l“c'i% [no%qgé)ordleﬁp%gégsg]o%l%o which

feRidgsa PRLconﬁmfd Iﬁ@wsmlzmayd bﬂ")@ﬁd\f/ﬁraldﬁﬁtrb@ﬁ afit 264 PC
commands, and RL handoff nay be perforned based on
H0431r e Tnwedi lear Pofediusts tha dranit pesicyf temingylep to maintain the

FQBLED lmg?lﬂlgqlﬁ"i’l%g Qfoke q.qiﬁ t%% Q%lgrgaegﬁlafl ﬂ%rﬁ@%ﬁ%t&nllw. Signal

erasure I'catl ons.
quaibity ahayaibd duandfiéd byay dm@aﬂ}&r ﬁmsmdldJQSNR) (o] @gﬂmo -noise-and-

fee back fro sect.ors. 41] The down PC nod
Ferrs st el SR8 B R eﬁ%we G (il e PS8y -Pey-Symbol-to-

Hﬁﬁé PHRD (ERNWT shd BXGITPFR Aa S‘Slgﬁsis fu@é’d t‘b%nbﬁ%lé:fgl quality in the
nmodes are described below. [0042] FIG 3 shows a

dessiiptmorofelaw pduservogrseetof 1 Hbfc hla BNGnesBORtdra20tehtgmates the received

- do PC Power ,con a n1300 [ cIu
SRR s DTGt hed e Rop S Ty tame s gofStpds) and
E%jidek NAEredcpRE SNA. OBFJ'Rataﬁﬁnah&t DRE MBLEVIrAE: SRR Oftimates over
and termnal 120. Quter loop 312 and third | oo

Bultipde &armeb e abladabympiered agimae obthaoecivad SNE: mSgTBI estimator
%3(9 maly WM& %1%%%) \ﬁ%ﬁﬁtﬁneﬁgp R ?rf?a%l ¥1 v%)wﬁI ?Ilé@recg vy ggdewords are

processor I nc es a roces

a6gedand PCToSnpomelr gadiaiet 20nbbtainis ttha 6ében{e@CB4\El ahﬂ naefarget SNR,

| oop 310 adjusts the transmt power of termnal_ 120 to
FRATPATSS Hletrﬁ@elved SNR against the target SNR, and generates PC commands, as

follows:
If SNRx(72) < SNRiareer, then PC command = UP command , else Eq (1)
If SNRx(72) = SNRareet, then PC command = DOWN command ,

where SNR(#) is the received SNR in frame # and SNR et 15 the target SNR. Serving

sector 110x transmits the PC commands to terminal 120.



received signal quality close to a target signal

guality at serving sector 11Ox. Signal quality may be
weeantiXiked by a signal-to-noise ratio (SNR), BCT/US2007/060194

si gnal -t o- noi se- andi nterference ratio (SINR), a

carrier-to-interference ratiol{c 1), an

ener gy- per - symbol -tonoi se ratio (Es/No), and so on.
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and a target SNR, conpares t he recelved SNR agai nst

the target SN ner at es PC .commands, as foll ows:
2. &Rt B gor it HBABEORommand o UP

Lgmﬂﬁd‘){”glol I'f SN SNRt arget, then PC Eq(2)
conmand = P@gﬁirﬁﬁg ,OWRQ?%WI\‘IKCWOPT’?) is the

received SNRin frane n and SNRtarget is the target
sector 110x.transmts the PC comands to
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Yeri halV" '3 6[63613111]‘ PRVE Bt hi'Rar 420, PC command
proceapeq the @?ep LELTbVAFuding (RGr&RATBIRIRr $EHe ulgydos@f 1vc Rtbde.
sector HOx and makes a deci si on on each received
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PRER salc et Savd crdhs Bt | BoRerr Bme athgs Y?éule)mblcwgaé/obe selected
g 6 |
e LRR PR PR KOTLET 0652 B8l Rl QU s i
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t he up-down PC npde. [0045]. The tr t power Pud(n)
Al bEReABRES i I B faehifsiroptedl BT orgfagitas faned o be too
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[0046] Outer loop 312 adjusts the target SNR based on received codewords to
achieve the target erasure rate for the codewords sent by terminal 120. At serving sector
110x, a metric computation unit 224 computes a metric for each received codeword. An
erasure detector 426 performs erasure detection for each received codeword based on
the metric and an erasure threshold, as described below, and provides the status of each
received codeword, which may be either erased or non-erased. A target SNR
adjustment unit 228 obtains the status of each received codeword and, in one design,

may adjust the target SNR, as follows:

SNR,.(k) + ASNR , foran erased codeword ,

SNR e (K +1) = Eq(3)
SNR ,...(k) —ASNR,, , foranon -erased codeword ,



to provide good performance for RL power control. In

anot her design, the transmt power is adjusted by
walpdoreram up and down step sizes. The transni RPCPUSENT/060194

Pud (n) may also be maintai ned at the sanme level if a

recei ved PC command is deenedlio be too unreliable.

Processor 280 generates codewords and transmts these

rapsm t r_of Pud to serving
SBEE RS B 0 £ R M BN i e BHO T Thr ough S 10m
(not AR, {00 b Gop3lze OB Rl QU dnop 812 adj ust s
the target’ SNR on recel ved codewords to achieve
t he taBNRY, Bhabuhstdpadit fobthettiigeCSNRWOr ds sent by
term nal 120. At serving sector 110x, a netric

TREMHEARA KN aitht ug 2Ad BOWNR Yiep Siz8s MBlgiveh ih AhitESTdB.
recei ved codeword. An erasure detector 426 perforns

H042Lir e Thet R prand SNRacsicp sices madbecstientlldwsased on
the netric and an erasure threshold, as described
bel ow, and prow des%t he statEus of each received

code r%‘\l (fféN Poiither erased or non-erased. A Eq (4)
targe ] ust e tpunit 228 obtains the status of

each received codeword and,” i n one design, may adj ust
the target SNR, as follows: \ SNR (k) +DSNR , for an
ehasdd,, cadeviertdrget &hﬁ’traraget A§ art ckgmple B tl(e&)lrglet erasure rate is 10%,

Rt arget (k) - DSNR , for a non - erased codeword
iﬁﬂétﬁeeu OERIRSIE getimexkshe; @pr@pt%%egelf tNgR 1159 Ufia e 4B, then the

H&Lﬁﬁ%ﬁsmgus Maﬂeﬁz@ﬁs@@BStep size for the target
SNR d DSNRdn iIs down step size for the target

EﬂFkS] Th dntaaotgelt defsf@ sarding l’maseupatamdl Idavincastiep thsi erasirarage over a

o st piyroflv a8 rdlaioule PReRRIRIC DerrD) e difference

Betweéﬂtlfe%eééu&ﬁ%%&h& fatdMIRS Bie RIrBERGINR tate.t MBe Ea@gél &NR may be
erasure rate. As an exanple, if the target erasure

pdivsicd wsingogual predifferpat upand é@wrsistzlesuzss 9 t| mss t he down
E}to%] S| 4% onlefdegl S #R eisa%sﬁpe t% 3 oldds giggd eﬁlgﬁe ﬁreshold value

step size S appr oxi na

aagtie Eietéﬁﬁlhgdl Jba§lr vh RYnpae ssinalation Hﬁ}hrﬂ&&laﬁiéﬁﬁﬁseﬂlMS and/or
erasure rate over a w ndow of erased codewords and

s gthsT fgang. oy arotkoNrlosigge theotiatupe thapshold: rrdusiest with it closed
[PEE t?gaﬁ&;e %ﬁ%&%%(ﬁtﬁrﬁﬂ %rr@lnfiaté Pﬁmﬁ ﬁ{rgﬁé oSt 'lrlf'%tc%ndltlonal

error raté glse tthe probablhty of error conditioned on non-erased codewords, which
means: given that a received codeword is declared to be non-erased, the probability of
the received codeword being decoded in error is Preyor. A low Pregor (€.2., 1% or 0.1%)
corresponds to high degree of confidence in the decoding result when a non-erased
codeword is declared.

[0050] Third loop 314 adjusts the erasure threshold based on received known
codewords to achieve the target conditional error rate. Terminal 120 may transmit a
known codeword periodically or whenever directed. At serving sector 110x, metric
computation unit 224 and erasure detector 226 perform erasure detection for each
received known codeword in the same manner as for other received codewords. Erasure
detector 226 provides the status of each received known codeword. A decoder 230

decodes cach received known codeword deemed to be non-erased and provides the

codeword status, which may be: (1) “erased”, (2) “good” if the received known



adj usted using equal or different up and down step
sizes. [0049] In one design, the erasure threshold is

wo ooed121and a suitable threshold val ue may be PCT/US2007/060194

det erm ned based on conputer sinulation, enpirica
measur enents, and/or some othEr means. In another
design, the erasure threshold is adjusted with a

cl psed, l.oop to achi eve a target .condifignal, .error rat
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degree of confidence in the decoding result when a
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adj usts the erasure threshold based on recei ved known
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[0052] The ATH,, and ATHyg, step sizes may be set as follows:

1-Pr
ATH,, =ATH,, ETM’TJ ) Eq (6)

error

As an example, if the target conditional error rate is 1%, then the up step size is 99 times
the down step size. The magnitude of ATH,, and ATHg4, may be selected based on the
desired convergence rate for the third loop and/or other factors.

[0053] In another design, serving base station 110x measures the error rate (or a
false alarm rate) and adjusts the erasure threshold based on the difference between

measured error rate and a target error rate (or between the false alarm rate and a target



codeword corresponds to hi gher degree of confidence.
In this case, the erasure threshold is increased by
w@Tiap1fier each recei ved known codeword that iBCT/bsab07/060194
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005 The ure ra condltlon
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glven recei ved SNR there exi st a specific erasure

ased Phnarode. s Bewr' ¢antiob merhandima H0@ incides atfirst Isgp 410 and a second
Pola%rlﬂb gFl}sla?oop 410 operates between serving sector 110x and terminal 120, and

second loop 412 is maintained by serving sector 110x. At terminal 120, first loop 410 is
supported by erasure-based PC mode processor 270, which includes an erasure
indication processor 272 and a TX power adjustment unit 274.

[0058] First loop 410 adjusts the transmit power of terminal 120 to achieve the
target erasure rate. At serving sector 110x, metric computation unit 224 computes the
metric for each received codeword. Erasure detector 226 performs erasure detection for
each received codeword based on the metric and the erasure threshold, as described
below, and generates an erasure indication that indicates whether the received codeword
is erased or non-erased. Serving sector 110x transmits the erasure indications to

terminal 120.



erasure threshold via third | oop 314, a tradeoff may

be made between the erasure rate and the conditiona
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|nd|caﬁ10®$Rga: j 120.[0059] At term nal 120, Eq (8)
erasure indica |%hwpr cessor 272 receives the erasure
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[0063] First loop 410 and second loop 412 may operate at different rates. First loop
410 may be updated whenever a codeword is received. Second loop 412 may be
updated whenever a known codeword is received.

[0064] In the designs shown in FIGS. 3 and 4, the desired level of performance is
quantified by a target erasure rate and a target conditional error rate. Performance may
also be quantified by other measures such as, e.g., a target false alarm probability,
which is the probability is declaring a non-erased codeword when none was sent. The
power control mechanisms may be designed in accordance with the measure(s) used to
quantify performance.

[0065] Various factors may be considered in selecting either the up-down PC mode

or the erasure-based PC mode for use. For example, a PC mode may be selected based
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[0068] The RL power control described above allows for reliable operation of the

control channel used to send the codewords. The transmit power of this control channel

may be used as a reference power level for other control channels and data channels.

2. Erasure Detection

[0069] Erasure detection may be performed in various manners depending on how
the codewords are generated and the metric selected for use. Several exemplary

schemes for erasure detection are described below.



sector. In yet another design, a PC node is sel ected

for each group of sectors or an entire network. In al
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of the control chann used to send the codewords. The
transmt power of this control channel nay be used as

a referencepower level for other contrpl channels and

dat a dhdfhels’ () Er@sure Det efi‘onl[-0869] Erasure Eq (9)
detection may be perforned in various manners

dependi ng on how the codewords are generated and the

WBblel £(/58iaat 2eh fRbiveb &mpreUefrahe gXenpl ary schemes for
erasure detection are descri bed bel ow.[0070] In one

desi gy (@ 1 e fritheltip e P&lsh de [r.@pdrt (or a signaling
nessa f L bits t e 2L sibl e Wal sh codes
of |en§¥ﬁ9ﬁﬁhe%%%“P’ﬁﬁﬁﬁ%ﬁg@ﬁéwd?ﬁglsﬁ¥?%”1he nmapped

I caode as the codeword.for th epor
t@ﬂﬁfnaﬁqﬁvc@& mlseﬁt I’?éet%(_b yalies gorgﬁeof qus%ble Weﬁsh codes that
EEAD RS BENrafiniREL. OThé 86QHY Ry IbtphFcdlRArhdtBE value against the
codeword and perforns the conplenen?ary descranbl i ng

plebwe threshebt, esfallowsof t he codeword. [0071] In one
design, the sector perforns detection by despreadi ng

the r i ved dewor,d wi th each af, the 2 ossi bl e
vl shicHatd > Fesor [i5pdecisie ecteﬁ)wélsﬁf%‘ﬁ §2%% (), Ea0)
for = ...,2 L, Eq (9) wherer (n,) is the z-th

1,
U@? gLveqf %%ldgw.g&l'\h;/%sﬁ?ﬁllsﬁﬁtt \Q/Rh isﬁfﬁtc{%%t 6&/& ﬁ{%h&gigfs %ne metric

code D, an s the netric vatue for

cdde vbllilikefyr exvecd thd @5t thieshdéctlorthshtasd, tbe AValstetcode for this
Xl%!m%eéah];eorglagl Eee plrzolViCPG%Saséit el gec\é\gledq Qvog(f 911?(? atnlgg-terased codeword may be
declared. However, if all 2" metric values are below the erasure threshold, then an
erased codeword may be declared. If multiple metric values exceed the erasure
threshold, then an error event may be declared since only one Walsh code could have
been transmitted. This error event may be due to noise and interference observed by the
sector and may be more likely with a low erasure threshold.

[0074] In another design, the sector performs detection by computing the Euclidean
distance between the received codeword and each of the 2" possible valid codewords in

the codebook, e.g., as shown in equation (9). The sector may then derive a metric as

follows:

_ d,(n)

M(n) 2.

. Eq (11)



could have been transmtted. The sector may conpare
each netric value against the erasure threshold, as
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Wal sh code D. Eq (10) [0073] If the codeword was
transnmitted with sufficient pblver, then only one
metric value will likely exceed the erasure threshol d.
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Eucl i dean di stance between the received codeword and
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codebook, e.g., as shown in equation (9). The sect or

may t S a , Eq (I

) dZ(E?mﬁgfquﬁfﬁjnEkﬁHﬁéééﬁg%FJg§§0d|s tance between

the received codeword in frane nand the nearest valid
padeor dthanshel’t ImdySalsdBe By fol@aufl 8diédtiel. Datovaenl, a metric
the received codeword in frane nand the next nearest

vayi ke deldestobeped] @oPBY rvh@mh@cfwtlmw then. dﬁw&arelsméecewed

T Nof AIEGISH codihak BEEH ot tlS Rl Spl Syl () should
gér zrgdelgl (]]C%)théf uli\{llltg%eléﬁ-{)'_f&esolfrtﬁe ’reclre!&geg %)ggl)vgfde al‘?}g should have the

pophcethagidiceistded, egt, inshotdnic géh e.eabuorﬁrenelmmyc may be

defi ned based on any reliability function f(r, C |,

where_r s recei ved codeword and C is a codebook of

all p é&bﬁgwﬁgﬁemords The function f(r,C) should be

i ndicative of the quality/reliability of the received
t¥d&lhor dreamina holmey e & prasyse isbcations fragt wryigg segor 110x and

ﬁorgservﬁgrh%tgp h ?OaV\Qh'i&lg‘ﬂef 19t T(Q”R]E %lahﬁﬁfl "Ite%fmnal 120 may determine

the erasure rate observed by each sector for terminal 120 based on the erasure
indications received from that sector. For each sector, terminal 120 may determine
whether each erasure indication received from that sector indicates an erased codeword
or a non-erased codeword. Terminal 120 may count the number of erased codewords
within a predetermined time window to determine the erasure rate for the sector.
Terminal 120 may identify the sector with the lowest erasure rate and may select this
sector as the RL serving sector.

[0078] Terminal 120 may send a handoff request message to the current serving
sector and/or the newly selected sector. In one design, terminal 120 sends a request for
reverse link resources whenever terminal 120 wants to transmit on the reverse link.
Terminal 120 may send this resource request to either (1) the current serving sector by
applying an identification code for this sector or (2) the newly selected sector by

applying an identification code for this new sector. The transmission of the resource



3. RL Handoff [0077] Term nal 120 may use the erasure

i ndi cations from serving sector HOx and non-serving
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the RL handoff. [0080] FIG 5 Shgqegba desi g
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FaD b ol RS e e AR pof o ot v
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type of signaling. Power control feedback f

then ntheakcdivedt bignal geuaditaterdthenteaninet dsan@tcmwad Nblock 524), and PC

commands are generated based on the received signal quality and a target signal quality
(block 526). The target signal quality may be adjusted to achieve a target level of
performance, e.g., a target erasure rate (block 528). If the erasure-based PC mode is
selected, then codewords are received from the terminal (block 534). Whether each
received codeword is erased or non-crased is determined (block 536), and erasure
indications for the received codewords are sent (block 538).

[0082] FIG. 6 shows a design of an apparatus 600 supporting RL power control for
a terminal. Apparatus 600 includes means for sending signaling indicating a PC mode

selected from among multiple PC modes (module 610), means for generating power



the sel ected PC node (bl ock 520). The power contro
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ratﬁggnodule 628). For the erasurebased PC node, the
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bEWR %‘QB sPA0 may be equal in the up-down PC mode. If the erasure-based PC mode
is seclected, then ecrasure indications are received for codewords sent via a
communication channel (block 734), and the transmit power is adjusted in accordance
with the received erasure indications (block 736). The transmit power may be (1)
increased by an up step if a received erasure indication indicates an erased codeword or
(2) decreased by a down step if the received erasure indication indicates a non-erased
codeword. The up and down step sizes may be different in the erasure-based PC mode

and may be selected based on the target erasure rate.



may conprise processors, electronics devices, hardware

devi ces, electronics conponents, logical circuits,
wOorR0won1as2 etc., or any conbination thereof. [BOBB$2007/060194
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made whet her the up-down PC node or the erasure-based

miruedibased o8 ghedEansanit(owese kortbogodepprdshe up- down PC

is C t P iV b
3351 2 1% BohBs 2 08 0n SEAE AIRRGSS ! for HEAGIHER NUDRRK contol
fidrtahtetrhmal. e apparetls RG0 dastudusdacdnbl fockecdiz g, siditwbing indicating a PC
trgnsmt power may be (1) increased by an up step if a, .
Piege % ategcep@an%m i _d’&c cuardmogric( $)0 g aerendergadiusting
QanﬁliggWetsiheaEcdrﬁaﬂclgewiﬂ?ﬁl%' SRAtHPE AHRBMoliSlc B20PWAd means for
command. The up and down step sizes may be equal "in
sandingpeadlownrde@t inxlansinfit porecreadasrdeinbasedla@ witteéhé selected PC
sel.ected,  t erasure indications are received for
ERdERaLec . VB dhEhmin o RS oy ogkdbs means for
d3minABdwh&Bert (ANStRe RPMBIVNI PCagbYS R dhé RrAGKIBMABNIE mode
with the received erasure indications (block 736). The

tmedwdaiSE2poler thraypdew1§Cimedeedhemapys & upugingprnsmat power
BB P57 A BBy A TGN SRR FRRE: for scsing e

treseiiv pokv &t iasdet & dhmdi will itnrebsidéd RCaSnan 418 (/ibdske®26). For the
codeword. The up and down St%ﬁ sizes may be different
PriasyrpdagsdaBy reodea de NEenhdfeadintingaljansalits pe et Weludgs agans for

géteeizvﬁg érgsrugcehldt?gagéﬁg for rcéﬁle%vc[rgg Sk viOHENRI RIS ﬁrﬁ?ﬁeel (module

transm ower adjusted 1 n accordance wt
8%l )eaide theR® imd edj(iitingc khe74@)smifl ipewtr ansntdrdpreoewith ahe received

ot her .transm ssi ons lso b j usted based on.the
PSS iCalionemegHe £AD. Hadier B H{f A0FPEy CYMRIRGREOCCSSOTS,
Belesiign RLicRh ARRRAVRL Usev3QQ, fe@é’ctt%ﬁfcgoﬁéﬁlﬁ&eﬁjts, PRWYRA] circuits,

control for a termnal. Apparatus 800 includes neans
figmories; etovi argng icgmbinanen thatiofat i ng a PC node sel ect ed

a I.tiple PC nodes (nod 81 ans . for
LB % B € dovlal o i moEDs dORbtphpd ERes teriinal for RL
&N &C b@HIPG@nADEE do P dUlrghsBd0 howaNds ABRASER f ised ®RAPOJcommands
codewords at the transmt power adjusted in accordance

wiceived Femse fles selop e lepstiend base statos 4ppck THY. rRandefffip performed
BERESH B AP A B RN P e e s
@leku9 ) bagedilCsdronte include only the serving base station. The second set
may include the serving base station and possibly other base stations.

[0088] The terminal transmits codewords on the reverse link. For RL handoff,
erasure indications for the codewords may be received from the second set of base
station(s). An erasure rate may be determined for each base station in the second set
based on the erasure indications received from that base station. The base station with
the lowest erasure rate may be sclected as a new serving base station, and handoff may

be performed to the selected base station. For RL power control, the transmit power of

the terminal may be increased by an up step if a received PC command is an up



(rmodul e 822). For the up-down PC node, the nmeans for
adjusting transmt power includes neans for receiving

wedocommends (nodul e 824) and neans for adj ustPCyUS19e7/060194

transmt power in accordance with the received PC
commands (nodul e 826). For th& erasure-based PC node,
the nmeans for adjusting transmt power includes neans

for receiving erasure jndicatigons for .co rds sent.
A TS R Jhigh AN ertit A LT
ashhmghd ng the transmt power in accordance with the
recei ved erasure indications (nodule 836). Mdules 810
{0988Ligh 140 Wayhoavnp desien pf owearpgraius dPQL foroparogming RL power
r onj : -
RN 5o SMAGEHT Ao 300 S RRLECRGR, ARTRRREL Rragemit power
bived @af PC [cODBEhd§Fdeeived Fhooma farsdes iofint ddastony e ssat@®dQmodule

erforned by a termnal, for RL power control and .
Hion .meﬁpéﬁgmqf%w&h%@é%aw S CHaSE A GRS reccived from o
SROIRAGSH K98l Bfle Eﬁg{g&gﬁﬂ | [6adet08). AliolifREY 0P 8nd 1020 may

base station (b ndoff i s ‘perforned based
ormpnsgsproecssordi clrtiramss dededsy ddrdwapendavises; artebtroeics afomponents,

t.IFast.one base station bloclg[.gai;)%{ie he first set
ﬁ’&iﬁa AESHEMERPYCS RS- OB AU ing“tBB% ¥ Pon. The second
frRbomay FIa: udgotiies BREY idiGriRDE aSAAIdn0sr @AAINAP$30, Rketing base

ot her base stations. [0088] The terminal transmts '
gotewd it ¢s aod ndnescrangbese bthia 1 Hyn iRIFlkaddoft sceingsbise station
i ndi cati,0 for th ewar.d be.received, fromt
L%, R, bRsel A PERPURERS: PRSP BFE {3 [P, D2 and
dehfing Aeech faotoatiar/prsessst atlBoN dnd hhehs@gend134  Controller/
based on the erasure indications received fromthat .
pRsesset hti0gmayrprevisisfecdbpgl (coh, T cRMH@ds dugaer erapus ifpdications)
| - \/i . i on:
[oPATTE sPRoRE RRP 0e B (Gull it SERARS BRSFIE bl Bl 110x, and
sdhatlulon 1 13or mBY. ppovide assogprinants of detatchamsits angomeubeafriers to the

the. ternmpal] may be increased b n up step.if a

e gé%ﬂ%ﬁﬁﬁé% _L‘f%ﬁ RIptoMeAd- i coflsor inaelsdvey aud symbol
Aapy) B¢ eRrid adih end GeRAIMRLIRGEGIRRRAboTs. 2AdAW lator (Mod) 1116x
command. [0089] FI G 10 shows a design of an apparatus

pofomsonogdaticar m e Rympawe.gc dnt CAIMan @ Mdofand/or other radio

arat.us 1000 i.ncl ude ans for ' | rgnsmt...

(BOEH S  n ar S R ARG AcbbuaT I8 | 18R Shditons (eee.
ednvaits k@ anilo®NEnPaRs, Sltadk] oY (aBekabe upBddkrtdNthe RAAS chips and
for perforn1nq-handoff based on erasure indications
pesedtesedion Ve kséghavhieh is grangmiticd ai anghécnna d 4 20x.
@h@ﬂr on 1\665996%1?1 ]b%eoltaﬁié\ﬁ) ?%rﬁssn%g%ro r%@éjssésot%%ﬁ ta and signaling

onpri se proces%ors, el'ectronics deVieess” hardware
fievératsals Blieg béroed by basespoioe Nt 8m and terminals having base station 110m

in their active sets. The traffic data and signaling are processed by a TX data processor
1114m, modulated by a modulator 1116m, conditioned by a transmitter 1118m, and
transmitted via an antenna 1120m.

[0092] At terminal 120, an antenna 1152 receives the forward link signals from base
stations 110x and 110m and possibly other base stations. A receiver 1154 conditions
(e.g., filters, amplifies, frequency downconverts, and digitizes) a received signal from
antenna 1152 and provides samples. A demodulator (Demod) 1156 performs
demodulation (e.g., for CDMA, OFDMA, and/or other radio technologies) and provides

symbol estimates. An RX data processor 1158 processes (e.g., symbol demaps,



| ogical circuits, nenories, etc., or any conbi nation

thereof. [0090] FIG 11 shows a bl ock diagramof a
waele®rgmief ternminal 120, serving base station MOKISENT060194

non-serving base station HOmin FIG 1. At serving

base station HOx, a TX data ptocessor 1114x receives

traffic dat a fron1a data source 1112x and signaling

rom.a contro oces 130x and schedul er :

LGB e B PR RRRE p i, PR s B Bl o @ data sk

i s RAC frovided detebied GpmaRRd . @ NRIL Ot TS EY Bit, PC commands, erasure

i ndications) to adjust the transmt power of the

indicatipny, andaneriip e aentillappresepsdl 4 at i on 110x, and
@ﬁ)@g ul n gl’%:%éerg@ niP’ OYXd(ﬁtatagr%lt %’g&e ng?n I%rgfé%@ésj?ggfgc data from a

el s"and/ or su cdrrlers r
patocesorl 180 14X ppodagses. ( eodpwordnhaddsf reduicst Iaea\:SBSQn) from
and ynbol the traffic da and signaling a
la%grog%%roﬁ 0 AnGrBaRATAEDSY E@a) ey gymbels by ﬁgo%ulated by a

HB@Hllaﬁ)tr'lng O EQRiiGonal qbb]rsd t(r?ﬁrsﬂntterfl(?% %era% DPM&erse link signal,

[or other radio technol ogies) des out put
Whlqhss trAngmigng friont mtet(nﬁl\llm&)l ﬁomllm‘ohldﬂtm@npro&eiegm indication of
lifies,. filters, and frequency

t t
ﬁﬁgver ng@f gdégﬁﬁ%EP@ﬁPﬁgmgﬂ% generates a forward

5 &SI O &erviMh badd statioh180%1hE k&&raé 1t kedigr mgﬁamemnal 120 and
0091] n-servi ng base station 110m sim | ar

pthoc é@’gé@am raa¢ fripesivedt by sanébnsp gHa?lOKn godstionedr hy riafeseiver 1140x,
gerno %S’[&g ¥§ &ie\ﬁp Itc'aﬁorﬁ] %(oa?n gcesge b}tl gq’he { t%lfqgrc"i‘cesso%1 1144x.

ase S eir ac ve Se

Hﬁicassaﬂdl%gpﬁivideg REcdddr ft€ 36 addday sﬁkTMMataand detected signaling
rocessor 1114m nodul ated by a nodul ator 1116m
dPRYBYEES)LY ePniiodREpROPEsEr” 1h13tm Refeiver élfg)m ppgpstimate the

%;é.rc]: ived ﬁ%@%nmlgl Vo eatsﬁot%fl;n al anr Hla Ero% tlﬂ?rmformatlon to

enna or war I|n i gnal s
basellst/pocemser 1180. arCbnirblon/prodespars $ i 3xy nmtyhdaerrwieaB@ commands

stations. A receive 4 conditions (e.g., fil
91 pragge ipdigginms Jor &6591 teamingle & Q%Sﬁég%ﬂg gheveze néervmg base

§t§€r‘(§i Yﬁﬁn%& 11£1r1§9 Hkt@&t %%é% AW QY hiieRandoff request) sent
enodul ‘at or 56 perforns

blie tﬁmmmaiaﬂ I(band( ®ay se;ndfemsu@mcamﬁismth@numoal ot her

G950, - TrrBRLeS o B8 RS YRGBT B8 opdfaions of

JATRR PrélRbME TR Basc Atbndacodasd 1148 asy rfémhnal 120, respectively.
estimates, provides decoded data to a data sink 1160,

Zhebe pontolirss Pepsessersatiaxs lgn ariforan yerieps, fumgtons feamyers control and

Bhlop TS TRBES co BB GRSt QB o i
2207 bﬁr@@hazamr SoessiarFIGES3 gudor fsdase staadd 1 t0xdaCanttslzmla’0 may
data source 1180 and S|%nallng (e. codewor ds

Fanlagent q,Oé%ggtall ol gnigsy 6%)th110pglh1298 shown in FIGS "2 through 4 for

terminal 120. Controller 1130x may also implement process 500 in FIG. 5. Controller
1170 may also implement processes 700 and/or 900 in FIGS. 7 and 9. Memories 1132x,
1132m and 1172 store data and program codes for base stations 110x and 110m and
terminal 120, respectively.  Schedulers 1134x and 1134m schedule terminals
communicating with base stations 110x and 110m, respectively, and assign data
channels and/or subcarriers to the scheduled terminals.

[0096] The techniques described herein may be implemented by various means. For

example, these techniques may be implemented in hardware, firmware, software, or a



controll er/processor 1170 and generates synbols. The
synbol s are nodul ated by a nodul ator 1184 and

we@oemwdittileaned by a transmitter 1186 to gener at ePEr/US2007/060194

reverse link signal, which is transmtted from antenna
1152. Controller 1170 may proiA de an indication of the
transmt povver Ievel to use for transm ssion. [0094]

vin ink signal.
?9%%11%%%9%5 LB MBI bl rhEhafs pRaRidai vsed o
vdel%&itrol%ﬂ%lahdl&ﬂﬁﬁy ¥ idple@Ratederithid 6Xor more application
dermdu ated by a denodul ator 1142x, and processed by
% tigsiated sdisuio (ASIMX digitabswaalprotassass HIRA)d élgltal signal

a
R —
gﬂrBOmaﬁec(EPGAS) 1pOxssomy @stroliase rhies- Cc&m@ﬂhmd ®icgsabeessors,
uality far each term nal and, nay provi
eeEmin drghcs GUs SCHPRE YIS steagtef oy g@{m theSfunctions described
ﬁ@gﬁr@“gg&@hmggeoglsox may derive PC conmmands

and/ or erasure I ndications for each terminal, as
HO9E) | bdwbr ab dvmwakipand/er \spﬂgateamplsmanuaum,l—m teglyniques may be

Rrof o ot Sy BhAT By o Rafur S0 g ey o perform the

RInRB&HLddsBb&RhdrORS TRe FiRGwhRr MdAGH softP@2bdes may be stored in a
Control l ers/processors 1130x, 1130m and 1170 direct

W@O@jﬁpé@r&t memeryot 132ax il bl pr bEEsIS IH@ dh) ard execwigd by a processor
r%néc'ss pﬁO n?],SJOJr'IQ 0 ?Pﬁ) t eIrhrennrllea l Q IIqa #’)eﬁg el&lnent%d ¥v1th1n the
S% con &rs pr bdessors al'Se eyr M vari ou

provedsbonrsextaphial PO WRIpré@Rior ol and handoff For exanpl e,
controll er/processor 1130x gﬁpl ement sone or all
B098hi t Hoadmes e a@%u@ézheéﬁa It emn@ ang t@ rdd An flogating certain

B ey GRS SHLRRA T L AT i

thoraduighdet, fuod tHess tomabts iddy hﬁmﬂﬁppd)llch‘tﬁhty]Jthﬁheﬂmytlmisstd)roughout
npl enment ﬁﬁocess 500 in FIG 5. Controller 1170 may
theSBUTSABPEREHONpr ocesses 700 and/or 900 in FIGS. 7 and

ﬁ)09wmr'lrh%§3rg=\11§3§(des$ﬁ§t?dﬁ &nhe Hlthosateok %r&kﬁ&é%i %n&lable any person

program codes for base stations 110x and 110m a

sleled mathe 2200 nrags peosd theldysclBotee dvidramus n101t3ﬂcatlansit01t1134imclosure

S dul e.term na 0 n'cti V\Athbse stations

SRD ity Somnrent B BRFT VRISE 5, M dikeahg AR GecrR Rdples defined

RAEinOhaP YO apFlidded oth@ Vtaﬁ@tl&féhﬁi@hdu@ @e‘% ihg AdhSthe[sBRAG) scope of
e

The techni ques described herein may I mpl ement ed by

thar diselesuipankhiusFdic dizelapire is tnﬁés@eln@hm b dignitpdytopthe examples
r

LR 0, S PG L 5K R e i

hﬁtﬁncpfeb&eﬁﬁésrtgsdh@mﬁ&emd to perform power control and

handoff may be inplenmented within one or nore

appl i cation



specific integrated circuits (ASICs), digital signa
processors (DSPs), digital signal processing devices
W@ DBPD)42 pr ogr anmmabl e |1 ogi ¢ devices (PLDs), fP&r/tis2007/060194
programmabl e gate arrays (FPGAs), processors,
controllers, mcro-controller® nicroprocessors,
el ectronic devices, other electronic units designed to
performthe functions described herein, or a
conbi nation thereof. [0097] For a firmware and/ or
FOBf DoYar SWHOT eSETLAANMED, IS: he techni ques may be
I npl emented with nodules (e.g., procedures, functions,
and so on) that performtheqf §i ons descri bed
herein. The firmvare and/ or software codes may be
stored in a nenory (e.g., nenory 1132x, 1132mor 1172
in Flf. 11) and eégcuted.bg‘a processor (e.g.
proceSsor T3PRETAYESHMPHFNG170). The nenory may be
i mpl epERie @ny"gid&bﬁoﬁ B RGOS T8I RY Si@i@liﬁ% RddicdtRgtaower control
processor. [0098] Headings are included herein for '
R emede eclegier! fromapong mudierde iPhgmedes, ahnd te @diustoansmit power in
These headj ngs. ar intended to limt the scope of
IREREan Bl MRl ymb bRl nder "and ¢ hese
concephnivry chiiel dant atdadst bhd procsssét her sections
t hroughout the entire specification. [0099] The
previ ous description of the disclosure is provided to
enabl ¢ any Ikl N ar, e .
the disal oLae apas bt cfin 0 iR e WU oot comprise an
dp-sowaPdr moud hild dvecragactbhsed op@aovént to those skill ed
in the art, and the generic principles defined herein
may be applied to other variations wthout departing
fromghe sphebbpRhus6PPGIRT, WisreHl fie! RRYR-PA Mdde if B up-down
disclosure is hot Intended to be limited to the
Bkanpde sindedoréibdlic heteastrotsuprotesserois montigwod deddjulsiethe transmit
wi dest sco&e consi stent, with the frinciples and nove
PRKE UP BECFTEEF Wé@ldfeﬁeéYeé’i - POBTHBY> WHAT |'S CLAIMED I S:
CLAIMS 1. An apparatus conprising: at |east one
processor configured to receive signaling indicating a '
pover4cont Tb¢ gpP@ptusode daleck ewheremmtkardhglenil englpgocessor is

. [ USE. tr o ower. i I ce .
B R N GRS
ap comashdonel pr deeasethe anshiie pappabatudoval step af thelseceived PC

wherein the nmultiple PC nobdes conprise an
command is a down command.

5. The apparatus of claim 4, wherein the up step is equal to the down step.

6. The apparatus of claim 1, wherein the selected PC mode is an erasure-
based PC mode, and wherein the at least one processor is configured to receive erasure
indications for codewords sent via a communication channel, and to adjust the transmit

power in accordance with the received erasure indications.

7. The apparatus of claim 6, wherein the at least one processor is
configured to increase the transmit power by an up step if a received erasure indication
indicates an erased codeword, and to decrease the transmit power by a down step if the

recelved erasure indication indicates a non-erased codeword.



up-down PC node and an erasure-based PC node. 3. The

apparatus of claiml, wherein the selected PC node is
waeooapitdexwn PC node, and wherein the at | east PCEUS2007/060194

processor is configured to a%ust the transmt power

in accordance with received commands. 4. The

apparatus of claim3, wherein the at |east one

processor is configured to increase the transmt power

by an up step if a received PC conmand is an up

comagd, ambe bPpdens ATtinN®, Whaemmhe ypovep aBY the AOWA step are

step if the received PC command is a down command. 5.

deternzipprhbyae (e rashigiAic4, wherein the up step is equal

to the down step. 6. The apparatus of claim1l, wherein

the sel ected PC node is an erasurebased PC rrode and

wher ebn t h€hatappeasts ofieclginnclesebereins ticont i Igastednd @rocessor is

recei ve erasyre indications for codewords sent v

EQHHAUFRCERt 19A ORGNAS , at Ay raRsmlpayer diasted é%grﬁorgance with the

RAVRL] A nffgeor dance with the received erasure

Indications. 7. The apparatus of claim®6, wherein the

at | east one processor is configured to increase the

| el oad ont e ot BtotifE ERutsreid disvos i fo Mode bit
decrease the transmt power by a down step if the

recei ved erasure indication indicates a non-erased

codewbl.d. 8Aﬂrﬁb0<ég§apraiuag of claim7, wherein the up

step S are determn ar ge

eras u?e(gglrv ate’ g@mg’h}éﬁganngr a?ouvgero ?F n,m& See?eec’tterﬁ1 ??1%1 among
alultiptaBC nodRs;pmdcessor i s configured to send codewords

at the transmt power adjusted in accordance vvlth t he

sel ectdBstpg trgeIt power wcgr&p%ﬁear%thsﬁelcrtsﬂ R{Cimode.

wherein the signaling is a PC Mbde bit. 11. A nethod
conprising: receiving signaling indicating a power

contr d2. ( PChe mxdieodsef elaired 1f mdrramoing adjubtingothe tRG@smit power in

node and, adj usti ra smt power in accordance with
f4rar 8?%&’%%31‘%&}?{?@3’6 errrap hod of claim 11,
wher eb,d:ju§tﬁl% tﬁéﬂr&&?s&ﬂl Vl}é?@n Eéc%?c?a!ﬁbé w@tﬁ‘%@crenleﬁ REERhAMNEE
with the sel ected node conprises adjusting the

transmt power in accordance with received PC

Comm??.s' The method of claim 11, wherein the adjusting the transmit power in

accordance with the selected PC mode comprises
receiving erasure indications for codewords sent via a communication channel,
and

adjusting the transmit power in accordance with the received erasure indications.

14.  An apparatus comprising:
means for receiving signaling indicating a power control (PC) mode selected
from among multiple PC modes; and

means for adjusting transmit power in accordance with the selected PC mode.

15. The apparatus of claim 14, wherein the means for adjusting the transmit

power in accordance with the selected PC mode comprises



13. The nmethod of claim 11, wherein the adjusting the
transmt power in accordance with the sel ected PC node

W@o9piines recei ving erasure indications for chdEUS20T060194

sent via a conmuni cation channel, and adjusting the
transnit power in accordance #ith the received erasure
i ndi cations. 14. An apparatus conprising: neans for

receivin ignaling ipdicating a power control (.PC) .

ode. DE e v b i PR s BRe asGRhh & o ffekpegived PC
t@hmardsusting transmt power in accordance with the

sel ected PC node. 15. The apparatus of claim 14,

wherein the nmeans for adjusting the transmt power in

accor gdance -
For st ust Thg “SLAEs SPURE 78, e RiRs BRI SHRARP tre wranmit
peeeai in accdrdanco Mithrtds sclddbed A encalppamatiss of cl ai m 14,

wherein the neans for adjusti.ng %ge éran mt power in .
accor BSAReORF ICRIVIECTaRIE IEE s fopqe 1L Ylafetpymunication
Eiphnkleged ving erasure indications for codewords sent

via a communi cati on channel, and neans for adjusting

t he t maasnfor agiowerg the taosotgance imi¢dordanec wetbehe exgeived erasure
erasure indications. 17. A processor readable nedia
PGPy i ng i nstructions operable to: receive

signaling indicating a power control (PC) node

sel ected fromanong nultiple PC nodes; and adj ust

transiit poviwecdsspraessioblgancia (g storingensriceensapergle to:

node. 18. An_apparat.us. conpri si ng. . at st,.on

or ocelstive ThPRBE B Tl LRME Sihinof RCF AR Reisd from among
pawle POmiddek; £(n@C) node sel ected from anong nul tiple

PC nodes, to generate power control feedback for a
t er mi MEPStRNERE pPYEhRecepdpacethsir seleead PE mestfe, and
to send the power control feedback to the term nal
wherein the power control feedback is used to adjust
transmd.t pawappahtus kempasingnal ; and a nmenory coupl ed
to the at | east one pro?ess r. . e e

at least one processor configured to send signaling indicating a power control
(PC) mode selected from among multiple PC modes, to generate power control
feedback for a terminal in accordance with the selected PC mode, and to send the power
control feedback to the terminal, wherein the power control feedback is used to adjust
transmit power of the terminal; and

a memory coupled to the at least one processor.

19. The apparatus of claim 18, wherein the at least one processor is
configured to estimate received signal quality for the terminal and to generate PC
commands based on the received signal quality, and wherein the power control

feedback comprises the PC commands.

20. The apparatus of claim 18, wherein the at least one processor is
configured to estimate received signal quality for the terminal, to generate PC
commands based on the received signal quality and a target signal quality, and to adjust
the target signal quality based on a target level of performance, and wherein the power

control feedback comprises the PC commands.



19. The apparatus of claim 18, wherein the at |east
one processor is configured to estimte received
wae@nal2igqual ity for the terminal and to gener aP€r/BPS2007/060194

conmands based on the received signal quality, and
wherein the power control feedback conprises the PC
commands. 20. The apparatus of claim 18, wherein the
at | east one processor is configured to estinmate
received signal quality for the terminal, to generate
PC copmendshdaggaatefof bRim eoeiviiedisihgnadgetieatli dfypoafomance is a
tar%et si gnal qualltyl and to adjust the target_signa

tuedti rpurasde o1 aheisiye peleast ofc paceweimineenfigiyl to receive
}é%% %ﬁ t@eﬁ‘éﬁﬁlgggg&r He?%rgﬁlg? gf‘ﬂ?ﬁﬁ%r ga%gpédv\}:\% CBH&V(E (t is crased or
h@f—g@sed eneto alfuspeicitaporyigel gsalaty t@idédve ehatatce cragdre rate.
and wherein the at | east one processor is configured
to receive codewords fromthe termnal, to determ ne
whet hes eagh %ﬁ%‘aﬁ%doﬁ Qigyon g, '\xﬁhe?erlﬁstﬁg zﬁr least prg processor is

non- er ased, to adjust the target signal qual
ewtigavael tbhreceu‘aar gelewerdadtome theattemin2l? fo d’et’te‘nap@afﬂlatﬁlalsea@h received

claim 18, wherein the at | east on rocessor .i )
oot P AT Bl dion e B s SR SREPR dRgriRafor th roceived
8R1cRIopdsN Bn I BELRYI the 9§\kle1f &hebVREJH YA ?Hsds&h@érﬁﬁﬁ@ iRfcations.
non-erased, and to send erasure indications for the

recei ved codemords and wherein the power contro

feedng{:k C?E@ pﬁgr%tu%hgf W'{i] urlg %lre(i: tt;h NS 138 one processor is

apparat'us o erein éast onhe

orIRRESRIon seid 60 0H is@Yl £dowve sﬁe@ndr Etfthlﬂlib § &tPp afd €RWbOWn step used

st%ﬁ or both the up_step and the down step used to
§¥ﬂﬁﬁgm@mﬁﬁ@ﬁﬁfoﬁ@ﬁéﬁﬂﬁﬁathe terminal. 24. The

apparatus of claim22, wherein the at |east one

processor is configured to determ ne whet her each

recei ¥&d cobewpparatis ef ateaa A2, mdmﬁmnahednbkaadomﬂIﬁmmamris

ng"sgg}g%r{oﬁe{eegpShoﬁgtl dwﬁlezg%eaelf regjglrlilfg £ S e(ri ?s;%gse :pgrn%%he%!ls%d based
SPRATRIUR Bfeshb@l M BN RE Rrdshi® thAKBAH aSMBn Qftarget level of
performance Is a target ‘conditional error rate, a

pafgetnes.ror rate, or a target false alarmrate for

the received codewords. 26. A nethod conpri sing:

sendi ng signaling indicating a power control (PC) node

sel eched f TROMFERARGs BE LIRS, Rec@BOBS; target level of performance is a

target conditional error rate, a target error rate, or a target false alarm rate for the

received codewords.

26. A method comprising:

sending signaling indicating a power control (PC) mode selected from among
multiple PC modes;

generating power control feedback for a terminal in accordance with the selected
PC mode; and

sending the power control feedback to the terminal, wherein the power control

feedback is used to adjust transmit power of the terminal.



generating power control feedback for a termnal in

accordance with the sel ected PC node; and sending the
weomeniaaent r ol feedback to the term nal, wher ePCT/UR®07/060194

power control feedback is used to adjust transmt

power of the terminal.27. The2&rethod of clai m 26,

wherein the generating the power control feedback for

h . . . . ‘ “ved oi |
qual 1 01 orng SUTRRd RER oBNAHIfaf 3RS 6 BHOTR powgr, control
fRdbARR fHeweisreths cgnptisgual ity and a target signal

guality, and adjusting the tar %;t signal quality based
on a Edimdingresgaied signgbquabibnien e teamdalher ei n t he

o SRR ARG SO 85,8 R TTRAYFy Prct sinl
paaliey, aednt rol feedback for the term nal conprises

recei vi.ng. codewords fromthe termnal, de er{n' ni n%
whet hagiugiient Fé%réﬁfv%anai&&é r RSP OB AREgft Vel of performance, and

WRErcfi @2 ﬁgwe%tr%ﬁfb‘éhwk%ﬁ%& th@ PCCBhnRgs f Or the

recel ved codewords, and el n the power control

f eedback conprises the erasure indications. 29. An

appar at us npri sing: ans for sendjng sigpalin

R 2 g B BBEed S5 T 20 POyeTrudn drBuaBe ¢pgpwer contol
RRBRRKTY! the KrBiREcompPRSs means for generating power

control feedback for a termnal in accordance with the

sel ectagdivig aedewordafignmibanenfivnl, sendi ng the power
contr q lte]c %S%]%%v ketﬁe? eglcl}lerg&?l\rierg cga%lewP}Acf SRl érhr(l:"onpgr\gﬁerd and
eedback i 0 adj us power of

cont r of S “use ransm

t he t endingadrasud®dindldadionPfrrthd tei@td ¢bddwords) ,andeticedin the power
the neans for generating the power control feedback

fQrirof fredbaskipoRBIIse oD £Ta8WE IMEEHOSor esti mati ng

received signal quality for the term nal, neans for
generating PC conmands based on the received signal

qual i 29. andnappangetomprsag: quality, and neans for

?g{,:f%? S ftop gerltd?r{ggs?éna 1Ing ri‘r?ciica%lfllglai ptoxve? %grsugol?lgC)amto er ge%cted from
among multiple PC modes;

means for generating power control feedback for a terminal in accordance with
the selected PC mode; and

means for sending the power control feedback to the terminal, wherein the

power control feedback is used to adjust transmit power of the terminal.

30. The apparatus of claim 29, wherein the means for generating the power
control feedback for the terminal comprises

means for estimating received signal quality for the terminal,

means for generating PC commands based on the received signal quality and a
target signal quality, and

means for adjusting the target signal quality based on a target level of

performance, and wherein the power control feedback comprises the PC commands.

31. The apparatus of claim 29, wherein the means for generating the power

control feedback for the terminal comprises



performance, and wherein the power control feedback

conprises the PC conmands. 31. The apparatus of claim
wWQ@o7mkaei n t he means for generating the powePCTUS100D060194

feedback for the term nal conprisesneans for receiving

codewords fromthe term nal, ans for determ ning

whet her each received codeword is erased or

non-eraseq, and.nean§4for %end{nq erasure i ndi cations

for tME T eREIVEY e HEREP S TOUMECHHEI A the pover

cont r gladscd Backnia h@ks dablerRedsd ceddwialdl eadrb¥dor non-erased,

32. A processor readable nedia for storing

it ructi ons operable to: send signaling indicating a

power %Q&t fof lset{cﬁ)[%% eJ&E{ﬂS 11‘?(91:5&&1? (?01]( hQ g%c%ﬁ%ﬁ%oﬂ%&ﬂd&' $hd wherein

PC nodes; genéera power control feedback for a

therpoiveatortio] &dbidtarnagristd the elwuisahdicitas PC node; and

send the power control feedback to the term nal

wherein the power control feedback is used to adjust

transgt pAYREcQfortBflabRMR Afor sRoing MsrFRRG I Rble to:

conprising: ‘at | east one processor gonflgured to

adj ussendr sipsahing pdweting ais pevem contanm SIPCY) podwesel¢®) from among

cogn?ngg received froma first set of at |east one
BAS®'STat T and to perform handoff based on erasure

i ndi CadrcPfS pbREEENRD] FEABAE RLGAARENIRMALINUccAHan@afith HSselected
base Station; and a nenory coupled to the at |east one

PEaeadssend 34. The apparatus of claim 33, wherein the
first_set.,includes Lngl e . base station desi. ed a
a coriRgheAes il Rl ARG R Rerh bR SRTAELFER contol

foagbattiesudcdeo agjumitn@sapowst af thofermdml. The appar at us
of claim 33, wherein the at |east one processor is
configured to transmt codewords at the transmt power

adj usged bgﬁgﬁgggu&ggmgﬁgﬁ%yed PC commands, and to

recei ve the erasure 1 ndicafions for the codewords from

t he seckad @etprotesadr t@dpurcne hise tstnatitopowdbasdhen transmit
appar atus of claim 33, erein the at | east one }
prbeelidreqmm fﬁeng}Yﬁ‘éjq%Bl it 00 44rlCF 486 0asq saion. and to
f)é%'forﬁﬁﬁaﬁldgﬁscﬁ_s&f & E@furk thdibRioR € FRBS c$ ElonPR8&Hnd sct of at least one
onerasure indications received fromthe base station,
boestitiontand base station with a | onest

a memory coupled to the at least one processor.

34. The apparatus of claim 33, wherein the first set includes a single base
station designated as a serving base station, and wherein the second set includes the

serving base station.

35.  The apparatus of claim 33, wherein the at least one processor is
configured to transmit codewords at the transmit power adjusted based on the received
PC commands, and to receive the erasure indications for the codewords from the second

set of at least one base station.

36. The apparatus of claim 33, wherein the at least one processor is

configured to determine an erasure rate for each base station in the second set based on



erasure rate, and to perform handoff to the sel ected
base station. 37. The apparatus of claim 33, wherein

W b@7at2iieast one processor is configured to iPCrESNE7/060194

the transmt power by an up step if a received PC

command is an up command, and® o decrease the transnit

pomer by a domn step if the received PC command is a
ustin

dj :
?rraglﬁg m 1Ca 18 V\% Fecglvg@ éroghn} qagﬁes'% ttlo 6??\%?16(‘? (Bas% St gorhazéth a lowest

£RGEE YRE, dnd @ pé-fdrind Bindsfftto efe s%tec{eﬁaﬁﬁe angnbase
station; and perform ng handoff based on erasure

i ndi cati ons received froma second set of at | east one

base ati d,ef f h }
conpr?zing?ﬂ? gﬁma t?ﬂgigﬁbé3bygkﬁh 1§%€Ht#é%s§§?]xommgn s
paitiuraidp isdrede bigstechsoiit fdvecr b aaiupettpHCa cevrivd A cdinndand is an
rece|V|ng t he erasure indicat.ions for é@s codemg

i sAmprad sardy igdecssase the fransgyit powRc by 3stovat step the4rscelved PC

INEmaRd RediRin &ndh B8, wherein the perform ng handof f
conprises determning an erasure rate for each base
station in the second set based on erasure indications
recelgﬁd fronlhqi base .station, selecting a base

stati POGRILPISNGsure rate, and perfor ming

handof; udthhgt fghshf ?6&1@1‘1 bRRY oS trdhdin -poddr (PO) IBRAAHY Teceived
conpri sing: neans for adjusting transmt power based

ﬁﬁHW¥ﬁ%§ﬁ¥Df§@ﬂ%¢0Q¢h§w@@ﬁﬁmﬁ@» received froma first

set of ase 0

per f oPerﬁ%r%nﬁ%ﬁ%lggg%bgesdz Q %tﬁﬁlé? gls%acragl ﬁis %@gw%d I’rgrn a second set of at
reagteine ®dsdf st@fona second set of at | east one base

station. 42. The apparatus of claim41l, further

conpri sing: means for transmtting codewords at the

transm ! PORERcAMTHRM BESRANONdiFifRCC! ved PC

comuands; and neans receiving the asure
|nd|caMmmnﬁmgabdﬁnadsadémnnﬂsnﬂmonmth@uﬂ@&bﬂﬂdsenh@ﬁmehedPC

at | east &e base station.
commands,; an

receiving the erasure indications for the codewords from the second set of at

least one base station.

40. The method of claim 38, wherein the performing handoff comprises

determining an erasure rate for ecach base station in the second set based on
crasure indications received from the base station,

selecting a base station with a lowest erasure rate, and

performing handoff to the selected base station.

41.  An apparatus comprising:

means for adjusting transmit power based on transmit power (PC) commands
received from a first set of at least one base station; and

means for performing handoff based on erasure indications received from a

second set of at least one base station.

42. The apparatus of claim 41, further comprising:



43. The apparatus of claim4l, wherein the neans for

perform ng handoff conprises neans for determ ning an
wee@sara4r ate for each base station in the secPeUS®D7/060194

based on erasure indications received fromthe base

station, means for selecting 3 base station with a

| onest erasure rate, and means for perform ng handof f

to the selegcted hase statio cessor readabl

ot a PO O g e PGl a s PaBh T3P A SEF BB on tre

fdca;ﬂsdrPCobﬁﬁﬁ{ndb&ﬁﬁd on transmt power (PC) corrrrands

received froma first set of at |east one

st at | BWansaiol rersiieg ereiatie? fndicesiens & the ﬁ@‘iﬂ*@fds from the second

%&gkgﬁgg‘s?gﬁeg%gg{aylgg froma second set of at |east one
ase station. '

43. The apparatus of claim 41, wherein the means for performing handoff
comprises

means for determining an erasure rate for each base station in the second set
based on crasure indications received from the base station,

means for selecting a base station with a lowest erasure rate, and

means for performing handoff to the selected base station.

44. A processor readable media for storing instructions operable to:

adjust transmit power based on transmit power (PC) commands received from a
first set of at least one base station; and

perform handoff based on erasure indications received from a second set of at

least one base station.



