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Field [1002] The present invention relates generally

t o FASHGONVERGENG ROWEREONTROL/FORWIRTDESS
for adjusting aCﬂWQW@ATYO@S@%TEMSt used for

power control I'n wWreless conmunication Systens.
Background [1003] In a Code Division Miultiple Access
(CDMA) system the total transmt power available for
a base station is typically indicative of the total
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1. at L.ven nt . t he downlink, .a portion of |
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incapoiatel Heg¢in by adfeteuedint ilddntivdip f(ﬁ%lﬁﬁﬂ?ésﬁs. transm t
power used by the base station for all active
terminals is less than or equal to the total transmt
power. [1004] To maxi mi j capacity, a power
control nmechanismis %ﬁ%@%@g to mnimze power
Fiebbnsunption and interference while naintaining a

[loﬁgﬁcif' ed |l evel .of perfqrmance. This power control
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in Wigdess comnmyinigation systensout er | oop) . For a data

transmssion to a termnal, the inner |oop adjusts

the transmt power for the data transm ssion such that
Badlowidei ved SIR for this data transm ssion at the

termnpal is maintained at a particular signal quality
[1003) gedn a Godp dXvisiop Maltiples Aacess (GBDMA) system, the total transmit power
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the total transmit power may be allocated to each active terminal such that the aggregate
transmit power used by the base station for all active terminals is less than or equal to the
total transmit power.

[1004]  To maximize downlink capacity, a power control mechanism is typically used
to minimize power consumption and interference while maintaining a specified level of
performance. This power control mechanism is typically implemented with two power
control loops - an “inner” power control loop (or simply, the inner loop) and an “outer”
power control loop (or simply, the outer loop). For a data transmission to a terminal, the
inner loop adjusts the transmit power for the data transmission such that the received SIR
for this data transmission at the terminal is maintained at a particular signal quality target,
which may be given as a signal-to-interference ratio (SIR) target, an energy-per-bit-to-

total-noise ratio (Eb/Nt) target, or some other measurement. SIR target is commonly used



2 in WCDVA, and Eb/Nt target is commonly used in
| S-95 and |1 S-2000. For sinplicity, the term"SIR
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the follow ng description. This SIR target is also
often referred to as the power control setpoint. The
outer loop adjusts the SIRtarget so as to maintain
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[1006] There is therefore a need in the art for techniques to reduce the amount of time

needed to adjust the SIR target to the final value.

SUMMARY
[1007] Techniques are provided herein to quickly adjust the SIR target toward the final
value needed to achieve a specified target BLER for a data transmission. These techniques

can provide faster rate of convergence for the SIR target even if data is transmitted



can provide faster rate of convergence for the SIR

target even if data is transmtted WO 2004/ 054130
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is set to a low value, one or nultiple transport

channel s are wused for data transm ssion, and so on.

[1008] In one aspect, the outer | oop is |nplenented

with multiple nodes, each of 3 whi ch may be defined to
. have certain beneficial characteristics for certain
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target toward the'final va anoun
beOéNop in the SIR target bel owthe final value caused
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value caused by the rapid descent of the SIR target in the acquisition mode may first be
determined. The SIR target may then be boosted by this expected amount of drop (or a
larger amount) upon transitioning to the tracking mode.

[1011] Various aspects and embodiments of the invention are described in further

detail below.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 1012] The feat ures,
woaaoei13and advant ages of the present inventi BOT/WE1003/038807

beconme nore apparent fromthe detail ed description

set forth bel ow when taken in conjunction wth the

drawi ngs in which like reference characters identify

correspondi ngly throughout affd  wherein: [1013] FIG 1

shows an exe Iargm rel ess conmuni cati on system
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apitt rofh GgrRMAIIbA UeaRipluh 8Et foRAMENv Whén RRLA
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DETAILED DESCRIPTION

[1021] The word “exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Any embodiment or design described herein as “exemplary” is not
necessarily to be construed as preferred or advantageous over other embodiments or
designs.

[1022]  FIG. 1 shows an exemplary wireless communication system 100 with a number
of base stations 110, each of which provides communication coverage for a respective
geographic area. A base station is a fixed station and may also be referred to as a base
transceiver subsystem (BTS), an access point, a Node B, or some other terminology.
Various terminals 120 are typically dispersed throughout the system. A terminal may be
fixed or mobile and may also be referred to as a remote station, a mobile station, an access

terminal, a user equipment (UE), a wireless communication device, or some other



Various termnals 120 are typically dispersed

t hroughout the system A termnal may be fixed or
woreilost1and may al so be referred to as a renpt BCT/US2003/038807

station, a nobile station, an access term nal, a user
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term nol ogy. A term nal may éonmuni cate with one or

nore base stations on the downlink (i.e., forward
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cot?fg@?éﬂﬂé b%sgys%gtﬁ)% COMNES ltcl ﬁ:aggi ffgrrtlll]%ﬁg r’glg égere léog}?igg 'of %glls to/from

as a base stat| con
thenernvinalk sereett yothesr b4sBINGYionor Sgsmte cohithsiler 18€ by i o0ty referred to

024] stem 100 be a CDVA systemthat nm
o5 P TSGR (RO I MTe PR oSl GENUR. conpgme other
terthipokf2§0, | S- 856, and 1S-95. System 100 may al so be a

time division nultiple access (TDMA) system that nay
[1024h| edwptemodd may ho p EDMMASystetma by ispidmens oftSM more CDMA

sanfER 38 ACSPERIRY RIS KRS Sl K68 may o o  ime

dividesc niulgsle Retaw (WDNIA) efyatet ¢Ratt May¥iEMinedto¥RY 8f :méBeTDMA

Staconcept s described herein may be applicable to other .
REBIAE Y61 £ S Man d hetentiandaygseare otell ko sthe art. For clarity, various

: i . l. CDMA,. dat 3.t
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conoeyes describat kertinr mag pe rapf)hmb&nmed)tﬁemw&isgﬁ@ms and other types of
e

.signaling.layer. A transport channel may vi ewed as
wir e%a“tf’%@%@&a%%%m%r. The transport channels commonly

o _ o ; . :
[1o2sed fow-epinaA Ha{t%@c@% ﬁgﬂ;}%ﬂgé@ﬁi ygﬁtlélgg[ﬁ%ﬁtgrﬂ @ﬁ%ﬁﬁsgfl as one

traffic channel dedi cat e
or ¥PECHyansEathchianaels pora highensighalingylaper. ass oehspbe cthwhddd may be
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trank RN I8GL@Na dediBated Maid/ 8hanhdl [IDTEYEfind id@&lc%t@@ control channel
transgort format applies, (2) the size of eac

(qu:lg}aI s Beshy tramsperk chymely gtag,be(agyoqiated Miithbene @f moreatrmpport formats,
eacl o GVl il \%?i%ns -J;—)I(I)Ce:ss(iﬁ"g p%rllrene e%j is1r1]<91 as Iaf?)nt‘la‘nett?an?nelission time
interval (TTI) over which the transport format applies, (2) the size of each transport block
of data, (3) the number of transport blocks within each TTI, (4) the coding scheme to be
used for the TTI, and so on. A TTI may span one, two, four, or eight 10-msec time
periods. Each transport channel may further be associated with a respective SIR target that
is dependent on (1) the target BLER specified for that transport channel, (2) the transport
format used for the transport channel for the current TTI, and (3) possibly other factors.
This flexibility allows different transport channels to achieve different quality of service

(QoS). In W-CDMA, the transport channels used for data transmission are multiplexed



used for the TTlI, and so on. A TTI may span one, two,
four, or eight 10-nsec tinme periods. Each transport
w@eb@aneiizoray further be associated with a respeCT/US®03/038807
SIR target that is dependent on (1) the target BLER
specified for that transport channel, (2) the
transport format used for the transport channel for
the current TTI, and (3) pos§ib|y other factors. This
flexibility allows different transport channels to
toggthier ente albingler @hysiquliichuynebf Thertwns®it {oES)for the physical channel
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to qanotcedata trRngmissien performansé.ojgnal q@RiZY milyslee fumtified by signal-to-
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signal-to- noise ratio, signal-to-interference ratio,
qu@tlg}ﬁ%by plock srreeraip (BLAR b fragtecaivas ratgt(FBR), mackdtwewr rate (PER), bit

errct rHRRBERY FBAYL {y, Pi I ot strength, and so on. Data
transm ssion perfornmance may al so be quantified by

[1028]ock Tée ntevhniqate féBidaRYing k@8R edrgerr ddsédised idekth. may be used for
ack r ra bit error rate (BER), and so

N t gr r éziefﬁ}?ER) , ror : .

the WHF% 8} 19fyRar asqiels 2% B urkipk €t fgversrligpR Hoaclpaty, these
Kig ia{zz,eﬁ(il, [ f ownlink (i.e.,
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[1029Ink) FIGo2 sbows atppwet hegel neehimism 206 thatemspbe uddaaldoyitrol the

e | S RSy S e,

Poveeiebfitod] rhdtBanibmBUDThélu@RWRlin®r 160 P b $pedAlSin conjunction with
transm ssion sent on a physical channel to a term naf.

an AdPORHMM r ol  nechani sm 200 i ncl udes an inner |oop 210

[1036]at Bt %o%SZquisCé)mlé{%}}j Pt }Mo%Qhataar%te%ﬁ}tse fo lm%?n?aig %hoé received
SIR for the data transmission as close as possible to the SIR target. The inner loop
operations typically include (1) determining the received SIR for the data transmission at
the terminal (block 212), (2) comparing the received SIR against the SIR target (block
214), and (3) sending power control (PC) information back to the transmitting base station.
The received SIR is typically determined based on pilot symbols included in the data
transmission. The PC information may be in the form of PC commands or bits, each of
which may be either an “UP” command to request an increase in transmit power or a

“DOWN?” command to request a decrease in transmit power. The base station may adjust



[1030] Inner loop 210 is a relatively fast |oop that
attenpts to maintain the received SIR for the data

WO e@a®H136i on as cl ose as possible to the SIR PEr/gs1003/038807
The inner loop operations typically include (1)
determining the received SIR for the data transm ssion
at the termnal (block 212), (2) conparing the
recei ved SIR agai nst the SI R't ar get (block 214), and
(3) sending power control (PC) information back to the
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kAL 181G e o8 P 05 o K BABE G e

slowdading, 2 diaddizivs Wi Gdueam hidigs (AWGN)tHahieYs. adj usts t he
10?#{: t et such that the target BLER is achieved for
[ d eI oRP spestiony fgpicyly ipglude (hkpesassing Hehicesived data

trar%sﬁﬁssﬁcfhr B%Eco%%ﬁﬁgxﬁ@%itt@% 8RE61LRP E@?Ae@eg&ng%%% g:ﬁ s%%rﬁy §Fe|:ach received

ypes and chann ondi t1 ons.
datgiblask (bl eR2BrERsingdi detededtonSttR baimgeirsr, may (Beadjeemh@the SIR

for, fast ding,, slow fadin and additive_white i
targ@gu@fschnzéw@i b@é_%fiA ?c‘{’?é% R S ndTREsstlY eflong gpith other
inf@RRLBH). OMS at dupd BRIKYisi dbebdtdecdrioctp LS LA uhg block), then the

recei ved dat a .t ran_sm SSI1 0On .t O recover transmtt
recej¥echSIR @dke ternal sdikehyniortierhigheh thagtratessanyfand dlehSIR target may be

a5 o PR 258 0L, B ASSCSIe ) e
the tavepyetl S(Rlaothe te2dihallintively @bd ey ed laa rfébé&@il&fysahéttlﬂ';SSIﬁ{aﬂﬁ%et may

iglOSSi ly along with other information). a data
be igersesedi s decoded correctly (i.e., a good data bl ock),

ORIED 1 TR0, B g L e B o
a single physical channel, then the outer loop may be operated to provide a final SIR target
for power control of the physical channel. This final SIR target may be obtained in various
manners. In one method, an SIR target is maintained for each transport channel and
adjusted based on data blocks received for that transport channel to achieve the target
BLER specified for the transport channel. The final SIR target for the physical channel is
then determined based on the SIR targets for the transport channels. For example, the final

SIR target may be set equal to the highest SIR target for all transport channels, which
would then ensure that the target BLER or better will be achieved for all transport



reduced. Conversely, if a data block is decoded in
error (i.e., an erased data block), then the received
w®kR4as418hhe termnal is [ikely to be | ower thamCT/US2003/038807
necessary and the SIR target nay be increased. [1034]
If the data transm ssion is sent on nmultiple transport
channels that are carried on_ a single physica
channel , then the outer Ioopgnay be operated to
provide a final SIR target for power control of the
chagnglsi cBie émenredp mEy thehiheappesatad ttaragipist iy trassmit power for the

' in vari qQus. rs..ln one nmethod, an SIR
phﬁggraglél{h%ggl Srlrlt(iklln aéﬁﬁgglairgﬂ{%ﬁ%eﬁlstmﬁ%sport channel and
[1086] UstCxshvBRS®MAIIONhE Buter MR %Féﬁﬁéﬁiiﬁ %.Qrdccﬁfélété%@&e whereby the SIR

tran3fort channel to achieve the target
targgbdgi(h) derreased tyea spabsgoorn stepdhsegoodTdasa blavkl is SERived and (2)

. f.0 0 L ' t hen detern ned
inc QU860 Tk SpIAEIE ) OB O b SRS e i one
tratsport echanfel s ubdiefdri dugd traSnfRssi@t, ghd dOWH 8 &L uf APl ust® for the
the hi 8hest SIR target for all transEort channels,
trackif & odG,Bt WPIoaln dehenders amike tanget BhEReandstheR mlationship may be
expR6ktEhs: W | | be achieved for all transport WO
2004/ 054130 PCT/ US2003/038807 8 channels. The inner
| oop may then be operated to adjust the transmt power

for the physical IGIEDER!MtS ch that the final SIR

t ar §&Puis= APN tionally, the outer Eq¢b
is operated in a\r ag node whereby the SIR target
is (1) decreased by a small down step if a good data

WS Frasat 5 B8 o S ta¢ SIR ke b P SarpbamotBsm ng
tr 2T s 12 OPRE ot BE SR aiaciip i BpkBaiodeornd ne
B ER o oh a1 el HEFBor s SRy e B PEsg sy waLonplcd.
BLERt ar get AUPtrack = MNtrack LBLER 7 Eq (1) target

FonvrempleAfdetar target BEERhaf 19p, the ep stepis 9NemEd Retsie @Ethd down step. If
own step for the

t he tr.acki de: .ADNt kKis th
the P iepif (e I AP B £ RieRes PdRSaleD O BOERBar got | o
[1086 t Al BhbRel Qe ihh@l dahdrdrtBOSR S5 éififQGﬁ?ﬂ‘ %élﬁ&&ﬁ{o be high
f L 0 9 the

controll ed. For exanple, for a target E
enoyph e eppuies redi@blei qpmzmunieativnze thé wolse-camvacestrap. With a stheall down

s BN e 3 ofShundeRiRut B 5K Torhe Byt 10RO FbEhe SIR targer
to thévEndvRluealegédd foachiel€thesSic@REER ! DubiRg Mhi8Period of time, excessive

transmit power is used and downlink capacity is wasted.

[1037]  In an aspect, the outer loop may be implemented with multiple modes. Each
mode may be defined to have certain beneficial characteristics for certain operating

conditions. Table 1 lists some of the modes that may be used for the outer loop.



enough to ensure reliable comunication in the
wor st -case scenario. Wth a snmall down step, it
woerrmb41y0 t akes a prol onged period of tinme forP¢hEs2003/038807
outer loop to adjust the SIRtarget to the fina
val ue needed to achieve the target BLER During this
period of tine, excessive transmt power is used and
downl i nk capacity is wasted. 9[1037] In an aspect, the
outer |loop may be inplenented with multiple nodes.
Each node may be defined to have certain beneficial
characteristics for certain operating conditions.
Table 1 lists some of the T)lglési that may be used for
the outer | oop. WO 2004/ 05 PCT/U82003/038807 9
Tabl-e—1 ter—Loop Mde Description Hold The SIR
tQutgeiLoop i ntai ned fi xed or is adj usted in snall
St édedé o orevent Iarge change f‘if t1'1‘Elsl R target.
AcCqui ST tTon TSR
stegpldt 0 S OEB?J H})tar%fé AY/BpigkrRed fxedigsds adivsied ipsmall steps to
Tr acki ng ThBregem large gbangestofbe SE&agetby a | arge down
step for a ner ar ge
Aot ol ?H%geﬂgeﬁatre%e léééde&&%qamﬁege FRRASRDs B srded
outer | oop Q) ¢ LWﬂh any conbination of
t des |Thé SH{ taﬁget Ted¥cfeadedaiyod Mg@dd’i’ﬂf stepPiR 8 -gob@tata
Lllgﬂ‘gi? hBlo@kl bR incRARATRYa Resel UPIGTRALE Braddd dhefblock.
L III ctC IIUUC

nodes, and so on. [1038] FIG 3 shows an exenplary

In Sdndfag, thé 8@tEAIBOD %ayﬂfé 1ﬁifﬁe@ﬁen|télp\91t§glgy ¥brhbinhits 6f|iﬁ@1%odes listed in
nodes listed in Tab Initially,” at the start of a

Table ingnsy @ @themmmedess E@r exapplo dhe puien dxppp mapbsiimplemented with all

thrléeplﬁ ?eg} \gltgl%ﬂgr tfl% rQCC{L{;]s]iQé'Ig%_?c{ trac he h o e&e? sﬁl %te 3 € and

[1088DVvi dAE. 3tshotvkeni exemlplakp Ofte dﬁ_ﬁl%rﬁ.m fok th @liteY &ope3008Yit0 the three
mog {lesel ect ed val ue a val ue determ ned by the

B¢ pfable dy rlamaélw%rgtb% staFal § CoryapRIEAH QTSR dhie evter loop
traﬂszt%dn lﬂ&ﬂfé%ﬂ %H@? ®ns, as described below In an
e i ment SIR target is maintained fixed (i.e.,
[10381 adp ﬂ!ﬁtl&ﬂd modgh)j the initia valitegfor theIRi targenis idoerhidkd and provided

Th s. prevents .undesired | afge ch es to the SIR
to {8 15t 1ogho 10t THBL ReIUF 1G9 bo B EeIs e G e Gr Earhye dggRmined by

theOdyBi@n) tda dMarhid ARG Bla€ id 8GEInYiIREd b§§ela &?'v ious?¢bnsiderations, as
unstabl e systemat the start of a cal eep adl

desgripedsleslom) In Thembadionent,abpSIR target is malntamed fixed (i.e., not adjusted)

while the outer loop is in the hold mode. This prevents undesired large changes to the SIR

target due to block errors encountered for any reason other than an inadequate received
SIR (e.g., an unstable system at the start of a call, a deep fade, and so on). The outer loop
then transitions from the hold mode to the acquisition mode 320 upon meeting a hold exit

condition, which in an embodiment is the expiration of T,,, seconds, where T, , may be

any value and may be dependent on the system.

[1040]  In the acquisition mode, the SIR target is allowed to be adjusted in large down
steps to speed up convergence to the final value. Various schemes may be used to adjust
the SIR target in the acquisition mode, some of which are described below. The outer loop

transitions from the acquisition mode to the tracking mode 330 upon meeting an



then transitions fromthe hold node to the acquisition
node 320 upon neeting a hold exit condition, which in
wa@pooe/obaad ment is the expiration of Tno,d secoPdBPS2003/038807
where Tho,d may be any val ue and nmay be dependent on
the system [1040] In the acquisition node, the SIR
target is allowed to be adjusted in |arge down steps
to speed up convergence to t¥%e final value. Various
schemes may be used to adjust the SIRtarget in the
ACquEHiANSERL| emditivie Whishrie apfemibiiniena isthd escuridied oD & OWlock errors,
The outer loop transitions fromthe acquisition node
wherg Nhemay be kinnigtagotienc3g@regpan meeting an WO
5&(1)4/ 054130 PCT/ US2003/038807 10 acquisition exit
[1088hdi tn ghe traghingrmpde, She SoGeEckismdjisted inehooomral exaneercds shown

: ,1 bl , . 17. Vo€, any int r

in T 1”7y EEARE e YARFG Nice, (3703 et me, B9 omsted by &
particulgreamount ad jactuedfor intidtehdian ied STRABRES: RS (6§ AGWRd deftent to the
fi 'Il'ab e J. Uptgn entering the tracki%g nmode, the R

1ng é’.ﬂlj& 2 e apguster Modeqas deseribed belpwanuning the communication

A6£, 01t odteF 184pd it heq Sl . ue to a_rapid .
Sesdge.scentot 0 tdt'w@ ﬁ‘{a?glg%mi\}%flu@ gﬁr %1‘%’?{1%@ ggongi B gﬁ’gt%’g certain
condobes sash desior icheiplee . séaohiNGf TR HORFIMIMHCAtéORop may also
session, the outer |loop may transition to the
trangtipni teith¢ beldmoetle upooriemerdtiongpfdbe tammunivatich tdssios. U6 Mracking
X I T, nact seconds of jnactivity. The _
moduft eaﬁ'q{eolppp f ?/I%Sﬁl’sf(?r eﬁ'r%ﬁgi %5 _‘?‘?Cflge‘i Hb%h%l@t%dsé’l)l}ﬁawn Serial
Not 60T 831508nted MPIARATIA RipaRius 485 Ffver [06ndl 35K h "Wireless
mode may be inpl emented, for exanple, as described in
Corpmagnicpiaerepystompy | filedNpwmise 2il aP000Nassiged 7d She3dSignee of the present

88t Hdn! 84 in ﬁﬁp us for Power Control in a

appWreOﬁléggln%g%?gg% 0 %@eg%necﬁi " filed Novenber 21,

[1042]00, Vasisiigdaeseils for theehras siodeegre desdribed BeRSENt
application and incorporated herein by reference.

[ 1042 rioys details for the three nodes are
de ri]ﬂéﬁaMBﬂsw. 1. Hold Mbde [1043] The hol d node
y be,used to.prevent |arge changes to the SIR target
088, PEnE Rl BPaR Y FRed i pisvent g chageesdo the SIR target due to

“abRABRAUTBIBEIL Brrdds thitens) BY énc%tnﬁt@re?l LGALY %Qoﬁﬁﬁgliri]&%bn session.

Abnor mal bl ock errors are those due to any reas
Abngrmal bloglaprrens artidedizet to ang cedsor dttBir Bhan dif inhdvguBk Received SIR.

et is.dri.ven.hi gher, b hese nor mal b] ock .
1 ol St B Wl ¥ DS R s T v take even
longsk B tnawgeie SIR ¢ bithatind ah 4. Cgﬂ'%ﬁ%&&%mh@éqlﬁ:ﬂgop would then
0

outer |oop would then be furtherq{gr ol onged.
be fgtherapelopgrds Tq preyvend thisin thekeld mavs, berSIRdarget mappe haintained
fix HRHAL 3 ' r ' b smal | er. .u
ix OB ARt By st B R0 B e 40 PiiadB mode. The
duration of the hold mode (which is T,,, seconds) may be selected to be as short as

possible but still cover the time period when abnormal block errors are likely to occur.

2. Initial Value for Target SIR

[1044] The initial value for the SIR target may be a fixed value that may be configured
at the terminal, provided by the system via overhead messages, or obtained in some other
manner. The fixed value may be selected to ensure that the target BLER can be achieved

even under the expected worst-case channel conditions.



duration of the hold node (which is ThA d seconds) nay
be selected to be as short as possible but stil
w@owe/ns41B@ ti ne peri od when abnormal bl ock errBPCEHUS20083/038807
likely to occur. 2. Initial Value for Target SIR
[1044] The initial value for the SIR target may be a
fixed value that nay be confjgured at the term nal
provided by the systemvia oMer head nessages, ofr
obtained in sone other manner. The fixed val ue may be
[1048] ectTm indtiad nealwee forhthe $Me targetgetay BAlER bean dyeamic value that is

e even_under egt ed worst-case
e GEINEY Bhied SO0 Aoniiag bQaRBeRgY. [1general, the SIR
Val[lel%ﬁirea' Readhidrel @éarﬁ(@l&t&alfg@trBLER 1§l:15i)etnﬁ&ﬁ% \’Qﬁr(?u?ka%fbrs such as

dynami c value that is determ ned based
the\Pz‘ﬁlﬁFQﬂll §Ob@ﬁlaﬂeﬂlé manneyr in Weich alate isrteamsmittegli emd thHenrequirements for

eqU|re to_.ac
the A Bhora OB Wl oo Dl R tRfleh Of i s ot sy dpesoed 10
detsmmhe alse iritisl (L‘dh@enftﬂ thé@]lﬂlthtg@ﬂ indiliR (MRS karkdt EﬁERhfor the data
ta.is transmtted, and the requirenments for

trarb?HP%?‘% APk esigtdarmagiged prarnsmitag datanfdbe @ﬁwer offset between

He the initial
datp %2@% %&Pﬁ&%gmgat ar ge(?ﬁﬁgec#gtg 9‘%“)%1 tertg arget BLER
[10ﬂ6} t Aghedattiml Va]luamsayl Ises sedetted Bjsedl lom the edrgétOBNER dps€idied for the
dath OF transmtt dat a, ovver of f set bet ween
ot S < Lot ek BLER sorSalguinns a Praer Sl bpg and vice
verfpar ameters. [1046] The initial value may be sel ected
based on the target BLER specified for the data

[10¢7kans khesingial valueomey atsarl@pesel&ﬁ?tm eakegintoy awae:qm thesslat format,
1047 itial

o 08 2] U Bl 7 6188 kS Eb L Bl S

valwdsoha§ eequiite, difféfen€ SIRAY atKigve &Ieetai*g'& IBIER PARTRLEDRIA, the slot
used for data transm ssion. Different paraneter

foﬂ%q laélga%ylerweh%ofoﬂaﬁ Bgheds, Qnemumbcas: af éadecactetdepﬂcmsgmbols the

L T TN S

use p’o]t tbna Cklyi‘li}mhl&,ls tahda so bhLiTae 3p1@ﬁd1ﬂ9\ﬂ&it0101§ Ré1aed tddhts rht@ and has a
be transnmtted t he spreadi

g ginagt e rewiredy SR el [oynaidPs W-AskMads iescriee in detal in

3GEPTeading factor is related to data rate and has a
| arge i npact on the required SIR The slot format for
[104§]CDVAhE sindtisg oralusethay ralsbebai selected ®GRRe Tifita2 Gecdbibt power offsets

4 i niti.al ma S e.sel ected to. take
beoy ok el T oS smbFes S e ofiC i Pt eimaisib b<gron piot
) 1506 &ad'lafeddtzﬁ@ v&ls SR wscpM AN R SEdHid e%d SO
Zn?l | ot i synbol s |Sr?gt ead of data syn‘gf(:e (gé : Bé?& 's, power

rak bgg_.d:iu@afré@spﬁm formaty¢amehinatiqpoindicator (TFCI) may be transmitted at

different power levels relative to the power level of the data symbols. The offsets between
these power levels, relative to the data power level, are configured by the system and
provided to the terminal. If there is a difference between the transmit power used for the
pilot symbols and the transmit power used for the data symbols, then the initial value may
be set accordingly to account for this difference.

[1049] In general, a properly selected initial value for the SIR target can improve
convergence speed for the outer loop, since the SIR target would need to be adjusted by a

smaller amount to reach the final value. The fixed or dynamic value may thus be selected



control bits, and transport format conbi nation
indicator (TFCl) may be transmtted at different
w@owes4ievel s rel ative to the power |evel of tPET/U8L083/038807
synbols. The offsets between these power |evels,
relative to the data power |evel, are configured by
the systemand provided to e termnal. If there is
a difference between the trarmsmt power used for the
il ot synmbols and the transmt power used for the data
Sucg tBblits devipien frome thenfinplavalye|agdittteyes possiblet while ensuring reliable
ly to account for this difference. [1049] In
Cmﬂﬁﬁg%gq&ga properly selected initial value for the SIR
target can inprove convergence speed for the outer

| 008, ’Ban%zae STReA iR ting ScheéRiss ‘fof‘ ARYuigtibs Mdgest ed
by a [ er anount to reac T nal _val ue. The
[105Dked Iarandgheandpecty shrittisrseerhdtUse ?ﬁ)v@@d%i @&juéﬂﬂg the SIR target in

2004/ 054130 PCT/ US2003/ 038807 12 such that it
the pediisttion medsio; #81qVe fagtercanyeregree) torthe élnalsV%i@%slfbﬂ@ acqulsmon

o TR el e 7 aPors RN e Bl S for e

tracakmg nexde asp €2} 1,ncxeasadolm58 ars tub estapsthatr map ibeirger thedsame, or possibly
ui sition node to

t h t th
sod)fe {58, W, 0 Rxchne Hefibhe anas:  Being on e i panien used to
trar%ﬂfbﬂ fbinl 108 acdjﬁiﬁﬁon hioRe B thel @48l MBYe, kﬁﬁ js)teﬂjﬁﬁg%‘&‘%% not be

a larger down step than that Used for
neqde@ éordhel ac(@)smlmmeées elcbrisarapleuis the et ¢dndttiomdy oheblock error, then
or possibly smaller than that used
ﬂw%@ 18“%?%? |ng node. Depending on the exit condition
[108td t\ariduk abkdrhdsoMay be Mséd) Goroadiskitin the SIRAE@et thleeacqulsmon
trackln% node, an ug step may or may not be Tneeded
mofle, SO T Aeich AP dpssHbIOBRIOWFor exanpl e, if the exit
condltlon is one block error, then the up step is not

neededy L&@ov\/ﬂ@t%rmﬁ!%c@y be used for

adjustin cqui sition node,

105 Gh aWi¥isChdjadile EP?A%:

[ fgreeood Bl oclgs [ 1%?%]1561:{@&26?%& gtﬁijs ljﬂsgtarr?eg%d la%@ﬁown step

ADMg for rachagayest datzsbldek pehibectakad oy & &rgeuplstep ATRY for each erased
ADNacqg for each good data bl ock and increased by a

data hlagk. Uhesdosyn BepPaAIoN{, CFHS srdariedetodiselirged alizm the @own stépe ADN
down step ODNacqg is selected to be larger than the

used donthsttegekidigNnodec K c., USBN, | BIADNE,, .1 dtlsiupgstepD QJ]?I .18ay; be larger
ODNacq > ODNtrack ). The up step AUPacq nay be [ arger

that,legnal tegerglossibly sorallpothan tHeyupssied NP, haed fdighdiRadigPmode.
AUPtrack used for the tracking node. [ 1053] In one

[108#bodilmene embldinttmiyrthe tepn ARNNAADN, 5 isett @gublo the uphgep AUP
up step AUPacq

(i.e., ADN, =AUP, ). In another embodiment, the down step ADN acq 2nd the up step

acq

track

acq

AUP,, for the acquisition mode are both set equal to the up step AUP, ., used for the

acq

tracking mode (i.e., ADN, , =AUP,  =AUP,).

acq

B. Large Down Step for BLER Measurements

[1054] In a second adjustment scheme, the SIR target is decreased by a large down

step ADN, . based on BLER measurements instead of for individual data blocks. The

BLER may be measured by counting the number of erased blocks received within a

particular time duration (e.g., Ty, seconds) or within a particular number of received



(i.e., ADNacq = DUPacq ). In another enbodinent, the
down step ADNacg and the up step DUPacq for the
W@e@uiosiBe on node are both set equal to the upPGL/BR2003/038807
DUPtrack used for the tracking node (i.e., ODNacq =
MJPacq = AUPtrack ) B. Large Down Step for BLER
Measurenents [1054] In a second adjustnent schene, the
SIR target is decreased by ald arge down step ADNacq
based on BLER neasurenents instead of for individual
datd dleckb I dG ks . bIotis). Bl§Ruitalle baluseasy be dsdayfog ORI 41@1 N . For
nunber of erased bl ocks received within a particular
example Buramay e celeeted torBt Bithiee oangs of owo i four secands. The number
partjcul ar nunber of received WD 2004/ 054130
of prased dodkmmag etionallysbeddivides byceither NBLERebdustskar) NpAnyblocks to

obis ah%ﬁ%ﬁ val ue may be used for TBLER and NBLER . For
8% i be selected to be within arange of

[1058pP t OTHeOMKk aéi@&PlBiﬁER ey BERhpar@f aBkiAsefle BhQL
optional | yebe di vi ded by either a{'BLE% secoﬁds or%l\ler%R If the
meb‘i“éﬂgLEB is {558 ﬁlan the BreeRBidds wheantbaSIR [tfﬂ:%ﬁljlaymaedecreased by the

Jar ure é‘l@% cQ red a ai nst. the target

5 B3R e SIEY 08 5maR diTEHEn (g o heking mode if the
t hen SIR t e be decreased by the |arge

Mgl %FEB Aﬁ?\?é@&g g#]rg‘%% Neer | 4855 VTS Nansmpy &’ﬁ apy integer one

OI%P%{rackl ng node if the neasured BLER exceeds the
"arget NBerr tines, where NBerr may be any integer
oneé or greater. C. Miltiple Stages with Different
Lar ge MoMulfipleBtades G Differ@nt Dargt Delyn Stepgnt schene,
the acquisition node is divided into nultiple stages,
[1086H a Inliaf thindeadjustmentoscheoen tl'ainabqup:mtmlepﬁ)de §s dpéded oo multiple

o g8 AU 0 BB TR o
stepslfor -stageS may ‘Méefe§pe§t1{1§ tdgofd 'meBD%f Staﬁ@% UPA . for i=1, .S,
gised T orrgach

successi vel y snal l'er domn step na
whére 5518 Qb BlimBérag @ tazeé N Al ﬁ@&es@é@%ajﬂef down st€ d us%d for each
... ADNacq,s The down steps used by all stages
subesjusefl sbageestich thabdDMNy ger.. ADDY), 1 he. AdoNy), SRR dtﬁ‘ﬁdstépsrused by all
the tracki ng node, i.e., ADNacq,i > ADNE  ack , for i
stages Tnay, be selectathéo badarzer thei fhe dewn step ke for lrhlay.rdamng&ﬁdde ie.,
ages ver, the yp step for ea

L
AD, a‘agem&%e (Fdr gEr N%L ﬁhe sApue P dibferent up sieps mRY be used for the S

nmall.er tha ed for the trackin
stao Btk e U 5158, Rk Fhe' 368, a2l 'efefag; & A" @Al or possibly
smaﬂleﬁﬂﬁnalﬁeﬁup@@[ﬂu:fe@rfofﬂﬂé tackihagfse. (1. €., ODNacqg, |l > ...

"' ADNacq,s ), and the sarre up step is used
[105’@r a(ﬂlrp 08¢ gEbedipient . successwely smaller down steps are used for the S stages

(ie., ADN,,,>...ADN, ;>...ADN_ (), and the same up step is used for all stages (i.e.,
AUP,,; =AUP,, , for i=1, ... S). The outer loop transitions from stage i to stage i +1

upon receiving N, block errors, where N, . may be any integer one or greater. The

outer loop would transition from the last stage of the acquisition mode to the tracking

mode upon receiving N, block errors while in the last stage.

4. Target SIR Adjustment Schemes for Multiple Transport Channels

[1058]  The outer loop may be designed to support multiple transport channels carried

on one physical channel. In one embodiment, one SIR target is maintained for each



AUPacq,i = AUPtrack |I for i =1, ... S ). The outer
| oop transitions fromstage i to stage i + 1 upon
WO e@ei05418@ Nserr i block errors, where Nserr iPOHYSI903/038807
any integer one or greater. The outer |oop would
transition fromthe |ast stage of the acquisition node
to the tracking node upon receiving Nserrs bl ock
errors while in the | ast stéﬁ%. 4. Target SIR
Adj ust ment Schenes for ti pl e Transport Channels
trarnspegg}lam agd Ay bﬁ@dplSWé)bab@F oegiyy nétlletadjtsm)qzm rsthemes described

s By T RRTRE irF AP S tareffor PR angport chidme s also
desoribat A neohfémmeﬁmiedW@le@&éﬂtO&ﬁﬁ&QuEﬁéﬁMQQ3@59?31388@175 A final

14 transport channel and may be adjusted based on an

SIRyfargatds thep deterramed based pasthel §£l& targetd forazbw@nspmechannels and used
I, I et f each

for TR SORRS e BFAFLRitel T bR G pR4RERa single overall SR
target anaynienmiaimteekd fof aRataamporAplinneidtih @it SefuistionN@ode, as described
bl09/ 8, 315. A final ileR target is then determ ned
elRW s SAHTIGHS Shemes may fhusdeaised fo @%@Tmn%.ﬁ)@pfmai S%ﬁﬁgﬁéwen multiple
trarAPOrt U@fneld Afe PAYRA &0 t ys
ralg anot heer er{c‘oodl ment , Bi ?hngé %\%8?@1[ I Sgﬁﬁ &[hﬁ{gg SChemeS are
despieddrelomai nt ai ned f or aI | transport channels | n the

acqui sition node, as described below Various schenes

may trAusLo it%ﬁ%dnt}i‘ det egﬁ ne the final SIR target

when mil Trpte—tt annel s are carried on one

10p, 55, A I o D88 B RRTSRELSpy ORI o

tranqumt chathelst fargedee yny ghentphygieal dlakrd a@mdypﬁda@l@sdé%ted such that
ort. channels carried by a

f
the é‘r? n%‘t‘%h*gﬁg‘iv%% tlh‘alﬁ §ﬁi‘§ ditesisds fohiogdprsy ddmg raamsl, eberation in the
trackfit modd) eheHihdl SR ri&%etﬁ@ lfRA RelbbiRl Such tﬁa{ﬁlé Qﬁ%ét ]?(ﬁEﬁ U better is

t oo Iarge During normal operation In
achigyed fort ewéhfof rﬁhﬂ tr@isport ghyerels sanoéd by tlmeple;stoaﬂclmmnhl tTlat; can be
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tion node for several reds

intetmitesprtherc haﬂﬁétargeﬁ willaikelyi b leigh ah@ Uey fidl Bm&ér%ets\f/%ﬂﬁkely be
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aCtlb‘étré@POﬁ@h@ml Wml]ldl bl ady&ltadelswefr heicBlyRateak @et ldrgsr namber of data
blocks received for this transport channel, whereas the SIR target for an intermittently
transmitted transport channel may not be adjusted much from the initial value. Second, if
more than an expected number of block errors occur for any one transport channel (e.g.,
due to an unstable network, a deep fade, and so on), then the SIR target for this transport
channel would be adjusted high and would dominate the final SIR target.
[1061] In a fourth adjustment scheme, the SIR target for each of the transport channels
carried by the same physical channel may be individually adjusted using a large down step

in accordance with any one of the adjustment schemes described above,
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[1064] For both embodiments, the SIR offset may be a fixed value or a dynamic value.
The dynamic value may be determined based on pertinent parameters, similar to that
described above for the initial value for the SIR target.

[1065] Other mechanisms for limiting the final SIR target may also be implemented,
and this is within the scope of the invention. The limiting of the final SIR target may be

applied just for the acquisition mode, or for both the acquisition and tracking modes.
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the transport channels. Again, the outer loop may transition to the tracking mode if N__

erased blocks are received for any transport channel.

[1069] Upon transitioning from the acquisition mode to the tracking mode, one SIR
target may be maintained for each transport channel and may be initialized to the sum of
(1) the last value for the overall SIR target at the time the outer loop exits from the
acquisition mode and (2) an SIR offset. This SIR offset is typically not a large value for
the reason noted above, and may even be set equal to zero. The SIR target for each

transport channel may then be individually adjusted in the tracking mode.
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transpit BRGH ol et the THEE heoeon teeiyenl andarocussedy. the DCCH

may be removed from consideration by the outer loop until the next DCCH TTI. During

this period of time, the final SIR target may be driven solely by the DTCH. In a second
embodiment, the DCCH is assumed to be inactive, and the final SIR target may be driven
solely by the DTCH. Once it is ascertained that the DCCH is transmitted in the DCCH
TTI (after the TFCI has been received and processed), the DCCH may be considered by
the outer loop until the next DCCH TTI. The first embodiment may provide better
performance if the activity rate on the DCCH is high and/or correct detection of the DCCH
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achieve the target BLER. (For W-CDMA, the code block length is determined by the

transport block size, which is specified by the transport format.)

[1078] W-CDMA currently permits one target BLER to be specified for each transport
channel, regardless of the number of transport formats selected for use for the transport
channel. In this case, the outer loop may be operated to maintain an SIR target for each
transport format of each transport channel. The SIR target for each transport channel may
then be determined based on the SIR targets for all transport formats of that transport
channel. The SIR target for the physical channel may then be determined based on the SIR

targets for all transport channels, as described above. Maintenance of separate SIR targets
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[1082] The physical channel may carry multiple transport channels, one or more of
which may be intermittently transmitted as described above. If the outer loop considers all
transport channels, then the final SIR target is likely to be determined by the SIR target of
the intermittently transmitted transport channel. A prolonged period of inactivity on this
transport channel (e.g., between 37 and 68 seconds in FIG. 4A) results in the final SIR
target being far from the final value even after a long period of time has elapsed.

(10831 FIG. 4B shows the performance of an exemplary outer loop with the
acquisition mode for the same exemplary data transmission used for FIG. 4A. Initially, the

outer loop operates in the hold mode and the SIR target is fixed to prevent the outer loop

from transitioning to the acquisition mode and then switching to the tracking mode (e.g.,
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beqapee off gragedgiata blagkpeduei to anjunstabletsystom atehestaitréc dayl, 4 Heep fade,

IR targ of, the intermttently transmtted o
anqsrsgnosngbr ?\tftfﬁ AR srpirakiqn, 8fnc;f1g9ed"e PotRCoPUE Jean (RRSjtigns to the
BiiSon dab@nsport channel (e.g., between 37 and 68
econds 1n FIG 4A) results in the final SIR target

[108¢] ng Ihalie ddqiitidiembdd)allary@tiben S8 df AHQT 2 P& ; '
peri od of tiqrre has el apszgg. [1%83 FIG 4B sdh’é)av\% 1%%s§dto adjust

the[SIRf tafgeBNThe SR asto@XQATHIRAKACHIL BE AP PalWe bBcahbiof the large down
acgui sition node for the sanme exenplary data
step.r BAaH{iRlsitsmspRpsbehanpels mrecarripd by auetphaisical, chatmel, thert the SIR target

R ' h he SIR target.is

may A R RE NS b b e EhEnEP B5sAOR MRer A TS Ring g erasea

data focd(thel sit conditiomdier alisl ekdigypie)s \the Gllitéﬂﬂaogctrdnbi@ions to the tracking
tracki ng node (e.g., WD 2004/ 054130 PCT/ US2003/ 038807

mOd% hecause of erased data bl ocks due to an unstabl e

[1085Ft e e #rh&iSd Aloble, Othe ducpld
oﬁ?. After rt he§éexp())i ?at FOH oi o?h%f:%ggegég%gg? t%rgée]t%c}ﬁ?gpau down

step ob ADIY apsi Q.5 ofBLER) /(IheBLER i St ¢aeh good data[blétk4ind liftreases the
the acquisition node, a |arge down step of ADNacq =

SIR tBzetBy en wpesiep of aliBsy, = 0.HEBSIdR dash @edsed Haes BloBk. If multiple

target quickly reaches the final value because of the
tral}sawg shaagls are caysied by angiphysita cherneb,gben thetanmerdbep earemaintain a

' ical, ¢ch .h he SIR t t
oo 05 B S HAATE S LA
on tiecBIB. tatgeanfor ebeiriisport GReRIA@R, the Mighe IRKtalddd @oreal] transport

co %iti on for this exanple), the outer |oop
chappelps il py paseddathblogk doreeited fop aey, trinspes chanmet, iteen the SIR target

for iR 6%hdng . he SIR target
o R B Rghel 1418, EHhEEngl R ABEAREER ilfery ") (1
BLER) dB for each good data bl ock and increases the
SI Fo.t Restarting AequisiiorMode AUP, . ack = 0.5 dB for each
erased data block. If nmultiple transport channels are
[1086lr r i ddicpptarrieophyasi balopahtdrielrantitien fidia thelt@ckihgefode to the
an. maintain a separate SIR target_for each transport
acofRlicHan O3 ior RO gt VRl e St SBbesbmBl g outer loop
trar@ftioh 8o MeRadiGRES n{RE AR ot iGanel ‘of inactivi
thlg hi gheséi ‘%?R t ar get fo{rs aa@@??ﬁ?&%ﬁ@?ﬁﬂaeh%ﬁ‘ﬁgqsg)off tactivity

whild inothe efaclsiag ritaled THeQshanhd cOREE6MOHaY AAvEAANEEAASRREBlY during

. channel, then the SIR target
this period of time, and improved performance may be achieved for the outer loop by

ac

returning to the acquisition mode after this period of inactivity. If multiple transport
channels are carried by one physical channel, then the transition to the acquisition mode

may occur if (1) any one of the transport channels is detected to be inactive for T

inact
seconds, or (2) all transport channels are inactive for this period of time. The outer loop
may also be operated to transition back to the acquisition mode if some other conditions
are met such as, for example, (1) if the average BLER for the past Ty is not updated in

the last Tseca, (2) if the current SIR target is outside the normal range of values for the SIR



for that transport channel is set to the final SIR

target plus the up step. 6. Restarting Acquisition
wObee/0f41886] The outer | oop may be operated toPCT/US2003/038807

transition fromthe tracking node to the acquisition

node upon occurrence of certain events. In one

enbodi nent, the outer loop ftransitions to the

acqui sition node after a spe%#fied period (Tinact

seconds). of inactivity while in the tracki ng node.
targateorc(Fa Hifefiffestner tebyrsn iy SHRvaszeh domthd DIBEHeRAIDYCH is greater

thaflury ' iod of time, and i nproved performance
anafag‘g’“éatéﬁ@%@? ‘for the outer loop by returning to

[108GF adnuome OBMAWERNaS 4 QippldthdntARhAmR] fhy bBafddatddt¥ a terminal

£ | f %%1ple transport channels are carried by one

1 r&ﬁeéﬁ“ faRsaimess, are fupilablfe Femersimplorintan 1H2000 system, a forward
joSi1td [ ' ny .one. of the :

SR DTN Tha EE Ulokded 9 3 3iBAC o0 8 fgfutar period of

timgj feacdowrdimkodats , tramsmijonalf] négdadsapar if £EARBE Sredbhtailable. The
e for this period of tine, The outer |oop nm

i hact | . y
SuPBPe N Chnnel may bed ighisrsedichannshand may braised: ipurevide edditional
datiR8shissiof i bf | 1&In38s Pk
v TR 0 D03 20 g ol
chapptl mgytle seradic ancheurstys thn 2s emPodig@t, ittie diher loup hRPthe SpReated to

t f utside.the no | range of values for the
) P B0 o B B e 0dr ORgReT cosh Wiapigmsrmsion on the
suppB)nentad clidfcbaaaqe) besenarns h

Pl i) b S k160 Shp i e 10

.. DTCH and
1n1t{a1@gly? gﬁ the starolcgaoh byyss {r@m;r}jssiog uibhe amitéal tvalueahanbeselected such
that TR¥s R t& higﬁ %ﬁ{%h.tvf% ?ée%gb ?a%%g(i%@%ﬁ&?&ﬁ%g%&?@&igé@6 time would

resources dre aval

be Byasicétp canfageds the SinabhaioeNba koo b (Which R;v&%i)degfﬁne Rwnlink

al]ocated to a rmnal for a particular period O
thrqug ut%&Fa‘b?S\BnIPIE E’IQFé‘t AT ralf sheudd ibe gnequnigsed etdtharigginhing of the
burfteSAMh&ESSnAr € avail able. The supplenental channel may

be a hi gh-speed channel and may be used to provide

addi tional data transm ssion capability whenever

neetiedarPet SIR Bowsti ssi on on the suppl enental channel
may be sporadic and bursty. In an enbodi nent, the

[1088]t er Th@@pqlﬁaiﬁgben@#ﬂealmvmjﬂbooutcgrﬂpop rtak;npnicﬂd’lyo adjust thBESIR target
node, at. the. start o st .

o B T R o 5 B BB AR St e o e

such es@it rhhiebShiR bavueRhcd 6f N h%l§ékp§1frtﬁg,e{i‘7 &k ﬁha%?l bel Shy integer

the initial value at the SBtart each bur &t

(e.gt,r BNsH1 BSWhen Haetaigdt BIFR YaldiivaRY | o
P 1 mat EantE SR R (56 S BEASHE] which s

typibatyaths eas, itaagde shewh ditht te STRNRroa0itl @n aberapoedfRdddnuch lower
converge to the final value) or too | ow (which would
thand@%a AHgkvaBaReioRk Nt Hletkggipus atseangosserad hiAdter Bhascdome additional
rror rate gx%ul d be eng&untered at the begi nning of
bloq‘fcﬁ, ors are needed to cause the target to be adjusted higher toward the final value.

The N, block errors needed to cause the outer loop to transition out of the acquisition

mode plus the additional block errors needed to adjust the SIR target back toward the final
value (which may be viewed as “induced” block errors) are encountered each time the
outer loop is operated in the acquisition mode.

[1089] If the data transmission is bursty and the outer loop is restarted in the
acquisition mode for each burst transmission (which may be the case for the F-SCH in IS-

2000), then the N, plus additional block errors introduce a floor in the BLER for the burst



burst transm ssion). 7. Target SIR Boost [1088] The

acqui sition node allows the outer |oop to quickly
wa@djuss41Bhe SIR target toward the final val ueP@EES®A3/038807

to achieve the target BLER The condition used to

detect such event may be the occurrence of Neff bl ock

errors, where Nel7. may be any integer (e.g., Neff

=1). Wen the target BLER i & elatively low (e.g., 5%

or lower), whichis typically the case, it can be
transHESHEn; hidt thehduist Rs t agtgéangi sn¢ugh svervapey adj tesedblock errors.

L owe than the final .val ye before Nef ock
Coég#ﬁg‘arnélglarlé e S h Sy B%IS.S{B%? ttgra#ﬁeé’te, I@o%g%d%{‘gko%ﬁl these burst
tral3hfgkor®r rors are needed to cause the SIR target to be

adj usted hi gher toward the final value. The Neff
1080k c k Fdfr & homiseifie derformpangs ©f taneexsuipéary lovtsp loep for an exemplary

L1 ] .Sitio node s the
vy OSSR RIS onf e H 5L st 0 an v
vali@sfyey dBaaRark@dews stebof ADE]  =0al4iB {WRES b MYacBBisition mode, a

viewed as "induced" block eftors) are encountered each
dow §ep o ADNUL &£ 0.bPRAIB Sn@RANE &6p bf At _aceuisgint |
m)deP [1089]1 f the dat;l1 tralﬁime%si on i"§" bursty 211% sed for the

tradkivey miotigr andotbp duserrlesp athsgtonsnfroiethe agquikifibh infdlleN®ABe tracking
for each burst transm ssion (which may be the case for
mogle, Bpen miopiving e blgleyror (ien Nohe e fFhepgxemplaty ibuiss eahsmission

. pl.oc rrors. introduce a floor in the BLER for the
mcﬁ‘&?ss‘%(“%W_gfé’él&s/%‘mw%ﬁ*/@é%%ﬁ%ssm 22
[10DTRNS Bis81af8n wab peASmR & al ¥ oF ?ﬁk%n%@@?i?ﬁetbﬂrst transmission

averag&e out these block errors. Consequently, 1t nay
overign BV EYsdiapnel. t Horaetmheberst hrendngisge, tBe FHRf mrget had BLER are

bur.st, transm ssions. [10 I 5 shows the
e A3 . BB O R Gt SRS The SIR s and
BLERE i AIr fimubiddSturslatas il stidaheshen avéﬁedtdﬂhﬁzlcﬁ?&@qﬂ |F|?GY5. The

outer loop, the SIRtarget is set to an initial value
avegge Sk target far pl sigenlafodhusst spnsotissioNasa fun@iodaf d@niesis shown by

8311 Bl LS5 L S0 B 8145 8 P o

simubaesdl Hupst ttahemistioacisi SRy, whieh islighdriBaromie efredt BIER of 5%.
1 %ans'ti ons fromthe acquisition node to t%e tracki ng
[10¥elde Ihypt muathsrashertothe HRo@kees iy bposted By a particularjamount upon

OB s BRI AR By TS oy g et
amelgsatp drefsoratierdgivo with ghdy FLER follustimgithesamill desvendufrisd SIR target
trapnsm ssi on ver hannel . For each. bur st
towﬁcgtﬁg ﬁ“g s‘faglﬁ’; ﬁ@o@?‘&o@ﬁ%&ﬁ target IBEE% epEessefbiser ni ned
as each data block is received for the burst

tr agIRMasfel ON = STRAarBER tiamet s and Eq 4)

acq boost ?

where SIR target .., is the SIR target provided by the outer loop upon transitioning to the
tracking mode;
SIR 0, 18 the amount of boost to the SIR target upon transitioning to the tracking
mode; and

SIR target,,, is the starting SIR target for the tracking mode.

[1093] The amount of boost for the SIR target, SIR may be determined in various

boost ?

manners (e.g., by simulation, empirical data from lab and/or field measurements, analysis,



BLERs for all sinmulated burst transm ssions are then
averaged and plotted in FIG 5. The average SIR
wo aroges41Bor al | sinul ated burst transnm ssi ons BGT/ES2003/038807
function of frame is shown by a plot 512, and the
average BLER is shown by a plot 514. The average BLER
for all sinmulated burst transm ssions is 8.3% which
is higher than the target BLER of 5% [1092] In yet
anot her aspect, the SIR target is boosted by a
angh 8¢ onk ultasn embedimenpdire expeaiedianicont ofjdfopdmthd18IR target below the

i i Siti d h Ki de.,.This b
oo 00 B0 b0 BT B S oo
tarft Bt HeQlch 91441138 nidiR i§ ARk HeidBamEnt TR% aﬁqgﬁrﬁ?f glogﬁr S . may then

foward the final value. The boost for t tar get’
be rsay el @ the K pettads indhdRobar ABileV 8@dnptary! fBhtMAE ¥8F @Rrmining the
+SI| Rhoost = Eq _(%{b where SIR target ‘acq is the SIR
ampyptpfbogst ds deseabasdbeleve out er | oop upon transiti oni ng
th aGkil : 1St mount . of, boost
(10981 oy iR e, TSR hefd B B s MR Beng R star of
thenmdeisitamdmEdRandisgheratiir decrédied by ahd l4ge SbWntsBOR) each frame
f.lor t he tcgﬁcki r]g mpde. [1093] The amount of boost for
unigln @uesPrRseh gidt DI0G) i gRrunterseh i avethgeddt fotilidon for the acquisition
modd). | F6P caBRINIR! Birde®: the: BPYERSisTH BLAR04 (\?.gp!l{a'sg%ndﬁﬁﬁlaﬁon or
fromlab and/or field neasurenments, analysis,
empua) dBa)] Ihe BEWelis200a) (18 SBR Targ@Achiedesthe taryet BIER (s determined

odi.ment , the expected amount of drop in the SIR
an PR BT e R i uhich tae Ry Ressed bisekatioxpected to be
amount. of undershoot) caused by the rapid descent of
enGORRICEdHS afsgy éetrmi“i?dt%?@ lg‘af‘jfiﬂ &5 1A hmdellesvalpgssfor 7, and n,,

determ ned. The ampunt of boost. SIRbeost , may then
afet‘}gp?égn%%%e l?lélﬂf Yaueyssddpethe B drisrbshe dawe sieR sitpl ADY,,, , and
schen% for determ ning the anount of boost is
the fatget PEER. phhe dhifforenso betwmsn thi 8nd clagaahen feprepms the number of

ar is set to a particular initial value at the
addforf rgmmes fi thec Y tereet riihisa delvtthedinah sploabefore the first erased

for.each franme, until

SRR GR3RRE P GIRGR: S0 kb RS LRt W ven e
inld i.S] L For each SIR

e OBAoe royn Sp 2SR L by ARG L 526

[1095ul df iten BRER énplotted alerstatSIR. tafgee, fhieanie chi bahbsbrvieRahat the

et BLER is determ ned and

SIR t j t 0S| ]
o o BEPEs 65 QI GRcL PR (ol valiiois e meNen 9] g shape of
the@bnead R Bigk BIEre 8Hd {CatRPst iﬁﬁ%%ﬁéﬁ[??@hé el itions. The

determi ned and | abél ed as frane ne e val ues
SIRntaxget camihupbabgested teraonpepsatelfon thie draphand thiallowl the avensze BLER

toc%ﬁg&ggporthglgggélﬁé@r get, the down step size ODNae9 ,

[1096] For clarity, the determination of the amount of SIR boost is described below for

the exemplary outer loop and the exemplary burst transmission described above for FIG. 5.
For the following analysis, X denotes a random variable for the frame in which the first
erased block is encountered in a burst transmission, P(E|n) denotes the probability of an
erased block being received in the n-th frame of the burst transmission, and P(X =n)
denotes the probability of the first erased block being received in the n-th frame. The
probability P(E|n) is a function of the SIR target used for the n-th frame and is also equal
to the BLER for that SIR target.



the target BLER The difference between nexit and
ntarget then represents the nunber of additional

wo ca@rwsiishat the SIR target is driven bel ow t heCT/U82M03/038807
val ue before the first erased block is encountered.
The difference in the SIR targets at frames nexit and
ntarget is then the expectﬁ; anount of drop in the
SI R tar get bel ow the final lu [1095] If the BLER

plotted versus SIR target, then it can be observed

[109t7]1 at Under thgesswmpen af uﬁepqmd@meblgflﬂem@s dwhidbeis @ﬂnttrhléy true for
an Aét’?@ech\é% ecmha eﬁﬁié&%ﬁﬁ@ é{iqg 'n?art]lﬁ ffort J‘ gaIdShac?'Snggl), the f%llowmg
mayibedapesgdnt of channel condi ti ons. The SIR target can

thus be boosted to conpensate for this drop and to

al l ow t he aver age BLER to converge to t he target

9 rigy. -the determ nati on of

anol%ﬂgntLg)I? ZJ(E’TEF (Is:i@ ﬂ(gééigrl bed bel ow for thega%)

exenpl ary outer Ioop and the exenpl ary bur st

transm ssi on descri bed above for FIG 5. For the
Equétizinl @Wimﬁceﬂmthyls ite, prkﬂaabélﬂ’tgtcé&ha firstrdased Wddkaddoard in the n-th

th hamsln whlchthea{ir erase% lock is .
framig 4, REaT BEPSPHOSO i S0l Forihe RRG&ico o1 (B o) bbb faserased

[

o B B by R REI o fyring
anyd@h@tpegr rhd fmaogsabi | ity of the first erased bl ock

i ng ve nthe.n-th fr The robabij li.t)
(1098, A B St b oo e s st e B therilial Y. To
the a‘cq&@ﬁoﬁ RgbdeStha ISIR tagstal drivéh ubesBivEIR 16@Er ﬂr&ﬁtthesinﬁlal value with
target. WO 2004/ 054130 PCT/ US2003/ 038807 24 [ 109
the lerpgalowniaeepad DNy tiyothe ofiter dpdenckehtirdshouiktilehe firss erased block is
(which is generally true for an AWAN channel and is
encogntezast e ph atet eofapmbekilittes ifon P@F|na faddifferat aframes | of tthe burst

foll.ow n be expressed: n-1 P(X =n) = P(E In
tranqcnplss(qn m,gg jdj:gérmmga Q/g)muljam?p PofrRRiFieH daty A sefi ctféir@l:gabﬂltles for

P(X DAY bD&irRIAP AR }%K(HI?II lg]eeccfr%étﬁéd E B3 hL 9GKs é)robabﬂmes for

occurring 1 n the n urst transm

P(Elﬁ)%%ﬁbwhm&chﬁu@ﬁ@juct of (1) the probability of an
erased block occurring in the n-th frane and (2) the

[10981 obdbid dxpycted valoe ef Xswg thdndmkexpoassgdasng in - any of
the prior n -1 frames. [1098] At the start of the
acqui sition node, the SIRtarget is set to the initial

Va'E@()J& niAIg 2gpui sition node, the SIR target Eqs()
driven s cesswely lower fromthe initial value wt

The expected value of X denotes the specific frame in which the first erased block is
expected to occur, which is the exit condition that causes the outer loop to transition to the
tracking mode. The value of E(X) is usually influenced to a large extent by the small

number of high values for P(X =n).

[1100] The expected amount of undershoot may be determined by first computing the

difference between the frame n,_, where the SIR target provides the target BLER and the

target
expected value of X, E(X). This difference represents the number of additional frames
that the SIR target is driven below the final value. If the SIR target is decreased by the
large down step ADN_ . for each frame, then the expected amount of undershoot, SIR drop 3

may be computed as:



the | arge down step ODNaCg by the outer |oop for each
frame until the first erased block is encountered. A
W@ eda040541p0 obabi lities for P(E 1 n) for differertT/UsB0B838807
of the burst transm ssion nay be determ ned by
simulation or enpirical data. A set of probabilities
for P(X =n) for different frames nmay then be
conmput ed based on the set of25probabi lities for P(E I
n), as shown in equation (5). [1099] The expected
val 8RR af =XE(X) -then -BONxpressed as: E(X) _ Y n By
n) . Eq (6) n=1 The expected value of X denotes the
specific frame in which the first erased block is
[118 5:}3 ectldg amepuge ofiboositin dhe SRR targetanay theorigi det equdlhatthe expected
t op to transition to the tracking
m%z)fﬁ%%&\?g#&g@o (X) is usually influenced to a
| arge extent by the small nunber of high values for
P( XSR 1), = $IR onl The expected anount of undershog&(gyay
be determ ned by first conputing the difference
between the frane Tltarget where the SIR target

Thepamavinties Hobe hay g bBlsErhiaRd thile smexpast frack
E(X). This di f?’gr ence replrgesent s t h%”nur?‘géei?u\ﬁgkéﬁhg fackthat one

erased dildakdraaljust besiegceitéthfor thebupdtirabah@8ibn] Foflél hel
the final value. If the SIRtarget is dec?easagxgn%y t%’gount of

boosLMAE be kS St B oo A BNER g, FAUBAch frame, then the

pected anmount of undershoot, SIR drop may be
[11 nput8HCREtY. \igs oerompyiation i the$TRIB200 34 06888RFCrilRE for a specific
exal%%ﬁd blsed ()E( e éxe%p?ﬁ eé%t&r @%ﬂggﬂﬁd 5@9(?74?8{?}%2 1élétgth %‘ansmission

anmount of boost I nt
deseéhed|abbe.t Weble2pkists el exanplurytse0bf proBatishieftor BE |x) and a set of

follows: SIRbooSt = SIRdrop . Eq (8) The anmount o
probyblisies fary PEK sombevhieh istdetphmined fimm Bk Rratrabiiities f@&CRETNL) .
for the fact that one erased block has just been
received for the burst tr nsbm' ssion. For exanple, the
anmount of boost may be s ablesd S| R boost = S Rdrop +
AUR——ek— 31021 For clarity the conputation for the
SIR boostP(Eg;nhov» deyar =hed for g, sp ciP'(Eln)exa Ip{X:n)

basedonthe_exenptary—oute
buk st| t r&BR¥AGsi on 0-888Q% i bled TABSRO || st®.16947

i b .
e | ar of | pr It els Tpr P(E.T
e YRRl | s B98I 8 hilh v o®h o
f rlom [t heD.p3dWabi || i t0.634130r [P([E LON).  0.60000 0.08461

m n%
4 0.06500 0.06117 11 0.70000 0.03948
5 0.12000 0.10558 12 0.90000 0.01523
6 0.20000 0.15485 13 0.99000 0.00168
7 0.28000 0.17343

[1103]  FIG. 6A shows a plot 610 of SIR target versus frame 7 and a plot 612 of the

probability P(E|n) versus frame n for the values shown in Table 2. At the start of a burst
transmission, the SIR target is set to an initial value corresponding to a BLER of less than

0.8% and is thereafter decreased by the large down step ADN,, for each good block. The

n-th frame is thus associated with an SIR target, , which may be given as:

SIR target, =SIR target, , — ADN,.. , Eq (9)



Table 2 n P(E1l n) P(X=n) n P(EJ n) P(X=n) 1

0. 00800 0.00800 8 0.38000 0.16947 2 0.01700 0.01686 9
w@2e090803®. 13549 3 0. 03500 0.03413 10 0. 60000rPOT/082083/038807

4 0.06500 0.06117 11 0.70000 0.03948 5 0.12000

0. 10558 12 0.90000 0.01523 6 0.20000 O0.15485 13

0. 99000 0.00168 7 0.28000 0,17343 [1103] FIG 6A

shows a plot 610 of SIRtarg% versus frame n and a

pl ot 612 of the probability P(E 1 n) versus frame n
whémrSIRhergvalimwakhwmiﬂiﬁal'RaMee 2. At the start of a

burst transm ssion, the SIR target is set to an
[lliofﬂ t i &ior gaghyfsaree iy bepselibHify tR{ F nlcBRbo fdelegsined hathe probability

0.8% and is thereafter decreased % t he | arge down '

of &C@ﬁlméﬁsﬁ%bl%&fﬁf B fseK, . Which ig-ase ¢ aWeERﬁor this SIR

a ed wwth an SIR target n, which na
tar%qtviﬁeﬁl.%%p&ﬂ%dpwfs- for my.R % APgelt ,qaqbe obpg eyl rmgcplqtg)&o and

8é %4130 PCT/.US2003/ 038807 26 where SIR targets
61%\@%% BCRCAES| aﬁF}tfi%ﬁRt@%eh@eC“fai@FM] For each frane

o5, B P B o i SR AL B e i . e
valh@bB &l x & caYi‘HecL}E) t ed B@ R-&Rof Bfobéﬁ%lﬁeﬁroﬁ ngr_gst shown in

The BLER of 5% occurs tor /ztazget
Tamé)szeaﬂce@smg Bli6H $6 Ffﬂcpoeﬁﬁm Lf(k%iﬁat PAE, | This dndicates, that, on

i ncreases as he SIR target decreas8s. [1105]

aveszkga\/\ﬂleeSIRI tmtgeﬁgmrbzfentﬂempﬂ@tfﬁﬁu valay bl?(t% fapit) d&@EWSd to an SIR
frame The val ue can be conput ed based on

valpg, 80%%9@’0%@% o BaBLER( ?fe@prr@ﬂm( 20%) virelwis mich highier than the
o B 99, TR0 AL S s sty G e
thehSe gifdﬂ’f%%npi%ktfh\l"vﬁltﬂ@s for i sixahties by the rapid descent

and to an SIR value correspo |ngtoaBLER of

[1186br oxXihmexpdcied3mqumihf airdershontiadiow ittghfrral vhlaa carhise computed as:
target BLER of 5% The difference in the values for

for a FI Is due to the use of
di ?(%)(tﬁdem' (Jizlrllﬁ |3asl) G/g‘ﬂ e’schfgg the SIR target. .[115%110)
The expected anpunt of undershoot bel ow the final
he’ ﬁh&?nt %?%ogs%l 91% targe% may be set approximately equal to (1) the expected

amount of undershoot, i.e., SIR, =1.23 dB, or (2) the expected amount of undershoot

plus the up step for the tracking mode, i.e., SIR, . =1.57 dB.

boost
[1107] In general, the amount of boost may be determined by (1) the SIR target
expected to be provided by the outer loop upon transitioning to the tracking mode, and (2)
the SIR value needed to achieve the target BLER. The description above assumes that
only one block error is required to cause the outer loop to transition from the acquisition
mode to the tracking mode. Similar computation may be performed if the exit condition to
transition to the tracking mode is multiple erased blocks or the occurrence of some other
event.

[1108]  FIG. 5 also shows the performance of the exemplary outer loop for the
exemplary burst data transmission described above, with the boost for SIR target applied.
Again, simulation was performed for a number of instances of the exemplary burst
transmission over the AWGN channel. For each burst transmission, the outer loop is

operated in the acquisition mode until the first erased block is received, at which time the



SIRd,.P = (7.12 - 3.5) 0.34 =1.23 dB . Eq (10) The

anount of boost in the SIR target nay be set
wapprosilaet el y equal to (1) the expected anouPCT/U82003/038807

undershoot, i.e., SIRboost =1.23 dB, or (2) the

expect ed anmount of undershoot plus the up step for

the tracking node, i.e., zon(; =1.57 dB . [1107] In

general, the anount of boost y be determ ned by (1)

the SIR target expected to be provided by the outer
Ou'iebéwpdﬁ%wtltorl&ﬁsrhq tsarking mode hed & rbwokt efgl. %dlB 1s&|pghe£cﬂbo the SIR

tar% ﬁ{eRa\)/e?A ?ag q t%r thaeCFllhrgl%/ %ar‘é)s%xpel t%{wgse %rargpt 522 as a

escriptio ove ssunes
furiction eﬁ frlame ah, taﬁd tleuSRrddaBICER 4 sﬁd@@pby Q plétesnal tmeﬁsﬂ H8ws that
t he uisition node to the tracking node. Simlar
whep § 1§ RPRESA ethp SR dargete thefavierage amdersioent di theoSHRt torget with

resg&f%rﬂ@ il ﬁﬂalt\félﬁehﬁ baREH! %M&Né ﬁ}ehn&{lera%\g]rﬁlg %? £opysyee to the

| ocks or the occurrence sone

targgt BLER dwhich ShoWs fdrhhlspﬁﬁcrahqjld)'amlﬁ:lte Afairitd18in@XBEBEMIY of the initial
exenpl ary_burst data transm ssion

rapbcgéegp?%ggxpgwgggle BRp§thihe ﬁ@ersg)%@LEde grspfrr thangi¥h as noted above.
[118DP! | ethe abHGRhkhlysid Wi rfcﬁﬂle grur PerAWa® dndials. aSlﬁHﬂPSuter loop

of instances of the exenplary transm ssion ove
perfgymapgseNag theravbievedt dor ethehtypas of cbnmmmaslsn @hanrdehé€e.g., a fading

T e .
AWEN2Marid bt iéh RGTinUHE 96369 3&8@71073 BIEK eTht @Qﬁes for Spther types

transitions to the tracki ngimrm e and a boost of
of chanped tendip be ginpidprim shage Rut § yealongthe havieonigle xSl I‘Rpresentmg SIR

tarde@r get for the burst transm ssion is shown by a pl ot
22 as a function of frame it, and the average BLER

[1118] sh diﬂvmdliypla tpinorb 2HannBlsodre 5:2ﬂ1e$1h@1\i\/5‘0nb hetysic¥iheankdl€ then the
ost e SIR target, the average

booTRaY b JBRLeRo el e S R dieget v iy e opis é@m trmsltlone to the tracking
mollé.Nahe \GIR Ulﬁ)o'stsmﬁg B R thbirdda %LEISIH? zﬁ tfl% Qafd BL EFR fescribed

to converge to t target
aboag ferphejcquisition medat Alternatiyel ) ehehSRebodist mfay ba emhtﬂsldt i al
rapi d descent. Wthout the boost, the average BLER is

gr egt t ha 96%3 ted. above. [1109] The above
ana yM%MW—SQMe AWGN channel . Sinmilar
hi d f th
[ll?yt :;Fld f or p lglCe n’gﬁ(ﬁ) er%%mlér?c\:/eelga}' g% pli?péne%’with assistance
fromthe bede) statiori; hﬂhd&h BAEEO MR sver RO dadd Ekeirarféﬁﬁﬁf&ﬁ oRE downlink.
simlar shape as the one for the AWN channel

Sevgry fl}eElEﬂnéﬁnPSyf OF HNPIQXINE &ics FoopsviormanceBrEdesciibed alow.es
[lliﬂ;pgirgﬁliie S%B?cﬁmgﬂf acéﬁ&r\ﬁagu%lg r'}?a?%r%%t%% (gg(?aé:h%ransport channel for
each épmes eveni if gleﬂlrﬁlspomlcgﬂtnel is inactive. For an inactive transport channel, a
CRC value may be generated based on a null data block and transmitted. This CRC value
may be used by a terminal to determine whether or not the final SIR target is sufficient for
this transport channel.

[1113] In another embodiment, the transport channel that requires the largest fraction
of the transmit power is the one that has the most influence on the final SIR target. This
may be achieved by ensuring that the transport channel that requires the most transmit
power is the one with the highest required SIR.

[1114] In yet another embodiment, the transport channel that is the most active is the

one that has the most influence on the final SIR target. For example, if the DTCH is



[1110] If multiple transport channels are carried on

one physical channel, then the boost may be applied
wo oootlopt186 nal SIR target when the outer | oop PCT/US2003/038807

transitions to the tracking node. The SIR boost may

be conbi ned with any of the adjustnment schenes

descri bed above for the ac $§|tion node.

Al ternatively, the SIR boost y be omtted. 8.

Net wor k- Assi sted Quter Loop [1111] Further inprovenent
trapginiggd éPntIHB@BY pad ey PRNERisntegnsmittert indérmettentliyt then the DCCH may

tatlo i ch ha otrol
be BARANBHNEN LM {AGRAESR SaBhw P Micavis OB e o
thmmalyalthes finalf SIR itarpEtoMi IageBUIrElueh@@Pb dja@lﬁéc %di‘@%@v@!ﬁ“CH and its
desc¢ribed below [1112] In one enbodi nent, a CRC val ue
reqiugegﬁ snmitted on each transport channel for each
frame, even if the transport channel is inactive. For

an 9pg$%%é@atransport channel, a CRC value may be
gener sed on a null data block and transmitted.

1 S iabl

1118, S A5, Bt R bRl Bl LS

termfriay 12@>an@pdh¢ dowainke b da{a]sibﬂﬁ]a 7IIB andok heoneaedi30eRévide traffic
ort channel that uires the_largest

anc% 1;%1{0 gﬁta 80° RY o1} QRfs ]Pof?o PP chymelsrie 3 paticylarsterminal. A
trafish@t (D6} dath prateBee 704 réc@ﬁveg 'aﬁ‘@:grc%eﬁeg #i9%hta 1&'%50@5@% with the

be achi eved by ensuring that the transport channe
trapspgyt foraeptiselected fier aapls transpart shimnel pbmmdesiatalmfms wA tnfodulator

R LN T MR ——

chanotlizee dnsl tfeetraldn Q;pfeh&d) ihaé‘e Eiflﬁb@l@slb bﬂfvidéeﬁfb%eé%gd I3 Each
SIR target. For exanp if the DICH Is

dat%’lﬁ’gﬁf/ %ﬁ‘i%‘olspt?}qgs?@%/sag@ebzenqgeﬂ rmﬁ@chpntze@artlcular modulation
schlﬁlgltete(érg g]u ?tPlesgit %IQSI% %n&ﬁ* %B@Sﬂeoér% esse crlﬁat? i tgerg 6%1H11t10ned

(e.g.-haonveredr tguineedr ShdRe i malagv\ergnmamrﬁmmeae qiliet@ @dRfrequency
SIR tar

hi the f |
upcoRfegtad] b5 i asraer Wyt (TR A8 derePperaiSTOAPRRRE signal, which is

thefi @atHniiG6d $laRn a%tenﬁxsﬁ@mtjqége}ﬂ arl G 7 shows a bl ock
di agram of an_ embodi nent of a]%ase station 110x and a

[1136k i | temnimal 120t the @nwiulnkn:kgnad idateecisalibgean/ d@enna 752 and

o) roll er I trafflc and co
P8 % 5 S0MEE W P30, et b fonS o oPhEl st
frequaney dowacorivefts]l dhdl digifized) B $belvell Tdnall@d JrdVi@C 858 Qamples. A
714 receives and processes this data in accordance

demgdufpterdEMOINS ffr then direnssses dp @otspactally despreads, ahsprtives, and
dat£ BaNB&lakS L WMtadenfitkdo HHENREL §ym@olnensgynla9ctsp "Demodulator 756 may

implement a rake receiver that can process multiple signal instances in the received signal

and provide final symbol estimates. A receive (RX) data processor 758 then decodes the
symbol estimates for each transport channel, checks each received data block, and provides
decoded data and the status for each received data block (e.g., good or erased).

[1117])  For the downlink power control, demodulator 756 processes the data samples
and provides pilot symbol estimates to an SIR estimator 774, which can estimate the
received SIR for the downlink data transmission based on the pilot symbol estimates. The
SIR estimation may be performed as described in U.S Patent Nos. 6,097,972, 5,903,554,
5,056,109, and 5,265,119. The received SIR measurements are then provided to a power

control processor 776, which compares the received SIR against the SIR target and



(MOD) 716 receives the data synbols and pil ot synbols
and further processes (e.g., channelizes and
wGQp@ansaBl y spreads) these synmbols to provi de PCDUSRSBSS07
data. Each data/pilot synbol is a nodul ati on synbo
generated based on a particul ar nodul ati on schene
(e.g., BPSK, QPSK, M QAM and so on). The processed
data is then conditioned (e@%., converted to one or
more anal og signals, anplified, filtered, and
pravidey Libe approppietsnpewtrechntiol infotmatitsurivetielr mayi be (AT MERjorm of PC
CO718 éo]gggerate a downlink signal, which is then
PPEASH? d via an antenna 720 to the termnal. [1116]
[1148] t erPavits codidPproédlSor P8l sotEcei IR sthidis bERRIrY %/ﬂ%ta blocks
an_antenna 752 and provided to a receliver unit
frops RX dptp cproessseti Ti%nrd pessiply oftier traetsics énpl ird-eremded symbol error

r C nver and. di git.i zes), the received
df SBUFASLBIFABNEE T TSI E 0k H B g ranspon
chafin6l, t}haeqlbvm aeE8p e®ps forGhe aRBEEdddYtr 18888, and so on. Power
channel i zes, and data denodul ates) the data sanpl es

ContEpl BrRFFHIPE 74 s undates e SR tarsiotouitha 6anspew chanpels based on the
i . ' tipl

sl PRl S URSE g  G55) S AR o e

innei lvap. $pmteotomsd] ipnaresssr 776 ag émpRn{en¥nytasnabipitmasIng modes in

T e ST LD b 5B s e,
PoRBICRERY hiRSssofl $TORRY filfteR chg léﬂé @ﬁd%pggﬁ)mmﬁ the final SIR

. received data block (e.qg., or e
targeh gperd wansi tignipg teethe trackingmodelenodul at or 756 processes

t d anpl es n rovi des pil symbol esti es
01335 S57 RORAS g Yol e D B P oc pove
coritl Ehf@thatomR fiéih pdveerdeomilol ProdtBic TTARRTPRREARIPEFEITX data

on the pilot synbol estimates. The SIR eStimation may
Proﬁ%gsﬁ‘éﬁg foreer REocgEsed by adoquiater B4pané aenditdened by a transmitter unit

0 903, : 9. .apd 265, 119. The
ToO R0 B R R IR B BB e Bl 2
onecamnhomelbape watbesor 776, which conpares the received SIR
inst the SIR target and WD 2004/ 054130 .

(1138 (estchesy siatian 0% dheprlipkagnal ereeqiprcoby prternagtie conditioned
by & 9dtelvet uhft 72 i i ' fQr fatahy

Y com’randls1 or b’ir?ltg.rm[%f i18]b%’%o§}\%gr{o{ﬁgar§!t)% zhaglrd oaglelg%gifi taﬁg)‘gcessor 744
to rgpayer thecteinsmtiedhdats aad powafcontrel infuaiatienl Aagewddlconts] processor

rom data processor 758 d si bl her nmetrics
134 TR oL BOGTE R et e 1 Eepmbndnand gsmerist the proper
conPoD RERH@ the/EanBit RIwes forBCddenithed dt At SR ni Bl Ro tQininal 120x.
each transport channel, the down and up steps for the

[11ZEhui SGontrgHers/d0apd kY eentie thesoperation ©6 varousRoeRessing units within
g aption! ogassok: 11/ es,the SIR.t et r

bast ey ?alnlgb%oér}}% % an %le?%&éggékgg&g%}}{. hlé)iemory it 953 72 may be

used to store data and program codes used by controllers 730 and 770, respectively, and

possibly other processing units within the base station and terminal, respectively.

[1122] For clarity, various details of the techniques for adjusting the SIR target have
been described with reference to the downlink in W-CDMA.. In general, these techniques
may be used for various types of wireless communication systems that utilize power
control for data transmission. For example, these techniques may be used for CDMA
systems that implement W-CDMA, IS-2000, IS-95, and so on. These techniques may also

be used for uplink transmission and well as downlink transmission.



status of the received data bl ocks and further
determnes the final SIR target to use for the inner

wo cwp/os4emer control processor 776 may i npl emePCT/EA3003/038807
conbi nation of the nodes in Table 1 and any of the
SI R adj ust nent schenes descri bed above for the
acqui sition node. Power co% ol processor 776 may
further conpute and apply a I R boost to the final

ll%ﬁ target upon transitioning to the tracking node.
[ 19 ﬂ@ﬁe‘ffﬁéqlméldembeé derin (@ pdinstdhe STR duggendBbe implemented

r e . control .informatjon
by e PR B e o LGB o hraware,
softiedre, orpr comsisiaation/tBéreof. UFéhe harBhvafeingRéhndiattdonBRWIGh& s used to
. 184, and conditioned by a transmtter unit 786 to

ImpIETHERL f8e AFCORISIUeH Imay; b anplemsated prithir one gmanore sapphieation specific
. . n . r Se .
1ntig{ié§?ci§ gﬁgﬁl@é[j i)’l(ggﬁﬁ, A?&gglgglég%la@%gens%{ir%c)@f’&%g e‘%g%ﬂi signal processing
devideg (BISFDs).r progiaweniatily lagit eaviaes’ 20D figidt hropehmite Fate arrays

iver unit 740, and, processed by a denodul ator 742

(F#gﬁ%siag{oﬁs?fg,tcgngpgg@% o-gopfrollers, pHergpropessers, other electronic units
designdd Sathérfdrph 8 FithcBORk RS dGRAIH Ar o d&%ﬁﬂéﬂ%ﬁé \i\ﬁ%‘rreoﬁf\.

ower control processor 734 receives t
(1128t r Sior i miseftivard dmplementatioRC oo rednitmps alescribedehatas may be

: ro}l to_adjust the transmt power for

impREE, A0Sl ooRthdits BBobbR AT sob Sl Hrtorm

funftich® Ides@ibeidriréiar STHe3Sbfange €68eCoRY HR! stébe i %%éﬁ]%% unit (e.g.,
X

of varlhgwi processing units within® base station

MeREY Y & Fi60%) anbexrsatedl § provessor ye.gnicomiraiBR 74Acbr power

%aR e nd_proqr codes. used
RIS 107 S D a8, RS GRS G r o
extgroa 40 Bleyprotdssor, jrltiels sasogt ¢anitesconinidtidhtivEly cB@SIEd to the processor

vig o1 ation and Ig([r?rri nal , respectively. [1122] For
SEAYEyeany a3 15 fpevade e &t of t he techni ques for

[1128}] USHeBdinkd @reShiR IEdIIRE e deSEhd e i L0, -
?gf er er?cen%o the doc\%hﬁl ﬁ%ﬁﬁi ﬁ(ﬁv\f‘e?%%&{e ?ﬁfééénaz(?ép,log F{ige certain
secti@shnltpse headings are nes dutefided walimituthe tsygesodihe Wioheds Sescribed

. catipn systens that utiljze power control for
therE TS, S8 e RURHI Pl Prpich R BEI: eberrieeiiass theapiehout the
entitbespasi€idatiosry. COMA  systens that inplement W CDVA,
J&j- 2000, 1S-95, and so on. These techni ques may al so
[1126] | sEhe prviqus| deswrintioarafrthe slisstpsah émhedimeats id quovitlek to enable
L HS PCT/ US2003/ 038807 30. = .
any pLAGATRiTR Aftne tcocHRfe Brdde e B rdRon, deorgmgegcations o
thesg|eRtiodirgatts vell Heercadipy apfméeco tyse/SillQUsH RS - ankiOfhe generic

._exanp. ese techniques may be inplenmented in
Pnnﬁlgfeawfﬁﬁé?é E%YBIPHR%X > apjied te e%sr ﬁ@bg‘gﬁwﬁﬂﬂ avithefit departirng from the
spirfd dF SoWpE Sf tHETh G4RIGhAtihas, i - L
P [ ng)i%é%ent the techni qugghénﬁssﬁé%g{jinnféﬁ}%gﬁge\%mdf %ltonb%HE"ted to
the embegimentashove dieetmbutpie ¢o be @accorded the widest scope consistent with the

principles and novel features disclosed herein.

WHAT IS CLAIMED IS:



integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs),
w@e@gnssmebl e | ogi ¢ devices (PLDs), field progremusisns038307
gate arrays (FPGAs), processors, controllers,
m cro-controllers, mcroprocessors, other electronic
units designed to performthe functions described
herein, or a conbination thefkof. [1124] For a
software i nplenentation, the techniques described
herein may be inplenented with nodules (e.g.,
procedures, functions, ang:ﬁgngg) that performthe
functi ons descri bed herein: software codes may be
stored in a nmenory unit (e.g., nmenory unit 772 in
FIG, 7) and executed by a processor (e.g., controller
7701or " povsVicedp Atyitslesp comBRmINatioT systerTvompsiningy uni t
o RemerRRiEE pdeeatt bilbde o5 REE 3 aRA Bty TS e, used for
powersmmtroLaf a ﬂfh yrawmipdite;ﬁ Ha@ecg dne?xlnl gséiji-‘ﬁazgfg_r e@la¥AkdrRHEssion and
ans, as,i nown i n e art. [11Z adi ngs are
stafe; & JalE dords o e, f01 D e feinsiiesiaro v Hho|SIB dagaigis adjusted
usifi@fat Babt t ' ,;ﬁg@&ge heedi ' nded to
I%r_rit t hgﬁﬁ{g{ggéem%?m he cgncepftngggggaé%i %géfld ?’hg?’e‘?'ﬁerem the SIR
targpt de pdjustpd withes Grst dnweptep imethe Havtemagp i alédointi Vo step in the
f.ons throughout the. entire specification.
socPhd Blon® 3¢ HBP Bod 8N BB nanses At B srrudiiostn s
enbodi nents is provided to enable any person skilled
in the art to nmake or use the present invention.
Var fous Rerideviceatictiim & furthensempdsibgdi nents wi || be
r eagl . killed in the art, and.the ,
gen%{r ib%k @%fr??‘{ﬁgﬁq%ﬁeéagwgggﬁ%ggveh@deﬁ TROGHE eb%at%\hmsin%“?lbto provide
the SR estimartbofhir thendasa wardshossiodeparting fromthe spirit
or scope of the invention. Thus, the present invention
is not intended to be limted to the enbodi nents
shoywn hefﬁéébﬂ%gofbﬁhhq”hﬁﬂé&?&&gﬁﬂ éhe wi dest scope
consistent with the principles andcnovel features
di st Hes @dOd;rssoe ioperati¥4AD prScesk AhdvERda |t§nsﬂﬂasiaﬂwﬂ@téﬂﬁi%@ the status
US2003/ 0388 31. CLAIMS . 1. A device in a
Ofd\}:\%czrirétﬁ °§E%lbeﬁ?h‘fﬁ$§’51ﬂ?eo‘i]‘?t%%’i‘sé‘ﬁfﬂ%n'pri sing: a power
control processor operative to adjust a signal quality

(SIR) target, used for power control of a data
t r ghsni sBlicofievisagiedain 1SvheesinitheSER thrget isheljukatdausing the first
& | 5S4 stat us of data. bl ocks received for
modd BTSSP Boflion K Bl ipBled B o SFT A Gitec bing the sccond
modedj usted using at |east two nodes conprising a first
node and a second node, wherein the SIR

5. The device of claim 4, wherein the exit condition is one data block received

in error.

6. The device of claim 1, wherein the power control processor is further

operative to maintain the SIR target fixed in a third mode.

7. The device of claim 6, wherein the SIR target is maintained fixed while in

the third mode.



target is adjusted with a first down step in the first
node and a second down step in the second node, the
wo poogiosdemwn step being |larger than the second BOWAIS2003/038807
step. 2. The device of claim1l1, further conprising: an
SIR estimator operative to receive and process the
data transm ssion to provide, _the SIR estimtes for
t he data transn1SS|on 3. The? device of claim1l,
further conprisin a data processor operative to
prodess tlhe dgsica P]@ﬂ@rﬁ sdiersin the phetesrcontel prheessarait bperative to
ved for the d nsm ssi on
rofin’gR iR e BT6E s REREUNE ety P o RS T he fir
maldj usted using the first node until an exit condition
I's encountered and is thereafter adjusted using the
second node. 5. The device of claim 4, mherein t he
eX| con [ dat C ecei
! et RV o i SncteRCpE HE Nl bR PEISTR tareet i
adested by stor firissddvar steyefor ea@ﬁdm bMek tezeivail Bb@édﬁlyt. he SIR
target fixed in a third node. 7. The device of claim
6, wherein the SIR target is naintained fixed while in
the1phir /
5. The deu cores UTan o REA tac R KR A LR Dl with an up
step i heseemd; Isod@p@rChwharemttbe firse dawn siep ig d‘[plal foi thel upewdp.
for a particular tinme duration and thereafter
transition to the first node. 9. The device of claim

1, wher eilhe \Weiice of Rldimel,f whstin"WRige el hﬁfdgeﬂ)e 'S%R target is
ad ust ed bzyj the first down step for each data b
F

adipged fhyedhec st edawny step ofor Taseh ddoslc errof ratea(BHER) meamemem not
exée@&inge?ax%@trﬁfﬁd%'f& tflé"&mg?rransqgﬂs jed with an up step in

t he and erern e first down step is
equal to the up step. 11. The device of claim1,

EZ |Ie|n{f]ef|rst node the SIR target is
adj Ust ed 1By deviee pf ¢lagm éowﬁe@tneﬁleffast Badhins|ugex akleagiitwo stages,

eacha&tae bBix g%smm Pésgﬁ&f\lf éﬁé@h I Jggt 1912&%#&%%11 lﬁ]%%:ond down

for the data transm ssi vice

stepvaied @iffierant éomi dostn stepdef iother uoessofahe dtdest twogagdsages,
each stage being associated with a respective down
step that is larger than the second down

13. The device of claim 12, wherein the power control processor is operative to
transition through the at least two stages, one stage at a time, from a first stage associated

with a largest down step to a last stage associated with a smallest down step.

14. The device of claim 1, wherein the SIR target is set to an initial value at the
start of the first mode, and wherein the initial value is determined based on at least one

parameter value for the data transmission.

15.  The device of claim 14, wherein the at least one parameter value is
indicative of a target block error rate (BLER) for the data transmission, a format used for
the data transmission, a power offset between data symbols and pilot symbols sent in the

data transmission, or a combination thereof.



step and different fromdown steps of other ones of

.the at least two stages. 13. The device of claim 12,
wob@nos413¢ he power control processor is operat PGBUS®03/038807

transition through the at | east two stages, one stage

at atime, froma first stage associated wth a

| argest down step to a | ast stage associated with a

snmal | est down step. 14. The device of claim1, wherein

the SIRtarget is set to an initial value at the

st adf- of Thadevice of clabud, “@nwlmﬂer@mr tchmrmlrprbceakomaloperatwe to

: ed based..on at |east o ar.anet er . val ue
inchsl e AL PR i lof bG8 ho Dbl Biting fisst aode to the
secohéneids. t he at | east one paraneter value is

indicative of a target block error rate (BLER) for the

data transm ssion, a format used for the data

tra ms f vveendtasrrbol

o PPy bR BRI A SRl SRl AL B AR et e

onan niopemmdl d)ffeﬂeh&r Iswee ¥ SBOVHI05AckAEd R EbhidSa QQ@;‘g@@@l@QE error rate

(Blg@% &’6 device of ,claim]1l, wherein the power
} 1o the, Faie. Gaugpisyign awb s SR danggt atjthe fima< teansition from the firs
molai 98k Sg%nanwetl cul ar anmount upon transitioning from

the first node to the second node. 17. The device of

claim 16, wher ei n the parti cul ar anount is determ ned

bas g ogh g ted &I [Jeren e between an SIR val ue

neeg d t 0 aEhY %}a’f’%\ g¥ erB‘Inot & Waetess compunicagpEsystem is a W-
CDIMA siétemdat a transm ssion and the SIR target at the

time of transition fromthe first nopde to the second

node. 18. The devi ce of cl ai m 1, wherein the wreless

R T N ey T e

20ysssem.i s an |'S- 2000 system 20. A device in a
wi rel ess communi cati on system conprising: a power
control processor operative to adj ust a final signal
uapg t o contraol. of a
dat 2t ancen e BE Hictess Uafhh Qb RERlent BB bging
tram @pwct catiten mebessorbaeetive o Sldj%sestﬁrmhts%slaf ghalith €SIR) target,
usegﬁo transm ssi.on, and status of data bl ocks received

RS SPRIFI G yflaby USRS e Ve R @lipality af dragsnoat channels,

bastd @ﬂS@R%ﬂuﬁﬁltes YAahe€ ifka 8RR EmREioh Eﬁd Qﬂa s¥ridadh §1b ks rec t?g on the
transE)ort channel s i s associ ate a respec I've eéY

plusaifyyer trangperteshannefie fari the kiatsltfansmsgwn beretbeavhnefdthe plurality of

trargﬁél% ghzﬁm’ﬁe 15asts8£19t§a§w§{ ga}rjre%}lgci%ﬁg gﬁ? arge){, \%erte{nat e Pmal SIR target is

and
obtained based on SIR targets for the plurality of transport channels and is adjusted using

@)

at least two modes comprising a first mode and a second mode, and wherein the SIR target
is adjusted with a first down step in the first mode and a second down step in the second

mode, the first down step being larger than the second down step.

21. - The device of claim 20, wherein the final SIR target is set to a highest SIR
target among the SIR targets for the plurality of transport channels, and wherein the final
SIR target is further limited to a value equal to a lowest SIR target among the SIR targets
for the plurality of transport channels plus a particular SIR offset.

22.  Adevice in a wireless communication system, comprising:



at | east two nodes conprising a first node and a

second node, and wherein the SIR target is adjusted
WowRaoh/054180 r st down step in the first node and BCEHESINH038807

down step in the second node, the first down step

being | arger than the second down step. 21. , The

devi ce of claim 20, wherein gge final SIR target is

set to a highest SIR target”anong the SIR targets for

the plurality of transport channels, and wherein the

f i N&IPOWST ROREQIGRAOCES§ON ppartiive foj adjused fimal sigmal gealttgUSIR) target,

{ ng the SIR targets for the

o P} of 4 A8 o HIRR L2 6 BBl Bt segrrehames,
basefifoaelIR e2fimatks deivihe @aiantrahsiiissnesd sEOEBIUEALIOOK: received on the
lu%ﬁ%t em conprising: WO 2004/ 054130 PCT/ US2003/ 038807
plusity, °?&%?P%WWP sdppéesdain tiypenissipnewhereiadihadinah SIR target is

i 1y [ e ed for power )
LBl 3 Koo miotet EbibuliBl Aihne 3G 400 3 B hode, wherein
eacp|afithe pluyaliof of tramspparchandeniseksciatdtrs @ aGBspatie SIR tareet in the
SeCes(%i te%}dfeob t he daﬁgﬁt ansm ssion and status of data

BIG &8y M POEF L ey 1%3&?@?? tsya singler Rsfseget maintained for the
lu€dtigy Bt fnshtt chitfhe kst SR i fin
PUIR tar_geP i's ad%ﬁg?é%ﬁlﬁgiégﬁ}gégé east (;;b\%lﬂﬁ%g%gd AV targets
for sherpiurabiiyef teanspars ehanpele wile imthesecund mmdbe, wher ei n

each of the plurality of transport channels is

associated with a respective SIRtarget in the second

mod2s. antheieiel of dlfien b2 Rahersth the ARAKIR itSroft ﬁ'agﬂs%d%ﬁx a first

d t ar get, nﬁi ntained for the plurality of transp

Ovth SRR Sheirstempgie.tand Whersin the ddRatatzets faotthaipherdlityasfettansport
chaBRelSLR 38k - f rali of transpart ,

.ac hannel s(ﬁv\%&f 2v1tlhnz9[s %Jé)ﬁg edg)(k)"}é1 d&'r%%%}éhefg f:onél Hi%g‘é’vﬁhff dirg down step
being larger #2n thhecondidowe stepnal SIR target is adjusted

with a first down step in the first node, and wherein

the SIR targets for the plurality of transport

chapnel STy @vad Sl £eh 2 i SHER: 0 0
. second node, the first dy\/}\lﬁ&g?g’%ﬁggne?l%gﬂftaélg&;erthfﬁ]é’ﬁfsm target
is adipstedelon rrachidinre stteyal B whidheatdeustcaneodats Ibdodl R3seceived on the

.0 whi in.the first node the final SIR target

plmixg@%ogljt%g%o &C?Pmél?rch time interval in which at | east

one data block is received on the plurality of

transport channels. 25. The device of claim 24,

wherei n Visidexicerpf chpdmi34s sthereirdwhilbin th it BbdR thafigel SIR target
‘ol ] dg: ' do ep. if .a good data
s aifs@l T UECRRY dblh Sl B o GRED (B Rlgek i af@iieg o finy one of the
pluralityrd ponspoctchansdls. 26. The devi ce of cl ai m 24,

wherein while in the first node the final SIR target

Is adjusted by the first down step if all of the at

leggl oMmedRlRe R RIS WhERH WHT: SAHL 85! N ode the final SIR target

is adjusted by the first down step if all of the at least one data block are received correctly.

27.  The device of claim 23, wherein while in the first mode the final SIR target
is adjusted by the first down step for each time interval in which good data blocks are

received on all of the plurality of transport channels.



27. The device of claim 23, wherein while in the first
node the final SIR target is adjusted by the first
waeloam/0s£1ep for each time interval in which gooPCHEBZ03/038807

bl ocks are received on all of the plurality of
transport channels. WO 2004/ 054130 PCT/ US2003/ 038807
35 28. The device of claim2 wherei n the power
control processor is operati to transition fromthe
fir % nn%g to the second node if a particul ar nunber
of BPock 18f feyise phclaimp @2 whatein thexpgwennentdl proeessor is operative to
i | A I . :29. The device of
e A G s GRS che FRBRT 0B i et FoEb ook enrors i
recpiydé on any bieofsthe phulalitp detrafidpert Shihdedy, get for each of
the plurality of transport channels is set to the
final SIR target at the tinme of exiting the first node
plugga p ' I f . T, vice. of cl
et S U Ar Salfy 22 §brein’hon 6Oy e B mode 1o
thetsaecgwétm?des tltcdj;n]ig%tal%gﬂ:ft or dable of thes;ﬂlrl]ldhwtif&tae@pdrf clannels is set to the
, i.cul ar number . of. .transgport annel s are active.
fl’f‘@?ﬂ‘ﬁ&%‘\ﬂt ¥ RS Bf Gifing editel lpst paHcwpes efiset.
conprising: a power control processor operative to
adjust a final signal quality (SIR) target, wused for
wel- cohle @pviest ofzclaiat 23, twhereinivasilieom theefisi mede thediml SIR target

po
: L tf channel s based on S| R
is e b dle e B RNSRRTE 2 SRR Sitsh OF Fn-LPu ehamsts ammastiv.
bl ocks received on the plurality of transport
cha§1 els for the data transm ssion, wherein each of
t he f;)I ur A19evige §f a wireless ppmupisationes ystens campusingt ed

Wi t i : ein. the final
3 PSSR ARELE SRR D Lol sty e
usel ferrpopeer contha i ldstat thatsmissnaeddi wel vid 2 plukiiey @8 Wafigoffchannels,
bas%& al gygl ” V\,h[er%l{n V\Get her or not a particul ar '
t BhopbPHimalfy fivdpe rda fepsmyigsipy and pehiviof datathled revsived on the
plusilignaf iraGpb@chhitRd fcﬁ‘ﬁﬁ@f@ﬁt%l ﬁ{éaﬁgrp{}?ilgﬁ ?f}?{iergglh%acg NS Pﬁlfrality of

claim 32, wherein each o ranspor

trangperh gBangielsi i assosiptetiwith beespetive SIRNtdet, daidewhdraigctht Ginal SIR
ck thereof, for

-i ' ed.the.si gnaling, or |
rgRFis BRI ARSI OF ST B0k et Smek Srprsictve
wherein each of the plurality of transport channels
is q%3sumed to _be inactive until determ ned to be

activve bHedevisre ofickHim BhgWherein hhethearmpuotta pattanhe! transport

B AR S RTIRL R SheB

33. The device of claim 32, wherein each of the plurality of transport channels
is assumed to be active until determined to be inactive based the signaling, or lack thereof,

for the transport channel.
34.  The device of claim 32, wherein each of the plurality of transport channels
is assumed to be inactive until determined to be active based the si gnaling for the transport

channel.

35.  Adevice in a wireless communication system, comprising:



a power control processor operative to adjust a signa

guality (SIR) target, used for power control of a
wa@ a40a/05413msni ssi on received via a plurality of PCT/US2003/038807

transport channels, based on SIR estimates for the

data transm ssion and status of data bl ocks received

on the plurality of transpogél channel s for the data

transm ssion, wherein the data transmssion is sent

in a manner to facilitate power control of the data

t r aRPRVEE POl PEOCeTIRE OpRIGH Vectogidjust aisignabqualitye (AR ) tagget, used for

' ] val ue is.. sent on each

pof¥ ol BEATHANGERRRS 150 YR urdley RF Banfroracligrel. based
onHiR ekt fadihesdatd hensshifbiod andafatus 6f dARELRRM ¢&eRkd on the
lclalmSS, wherein each of the plurality of transport
Plurgliiy of anspogt chappgla ferdthe datartransmissiona mberein dfe datam remsntission is
serf® ' nel with a highest

rgﬁﬁ?%%gagféggﬁgﬁgogﬁégplurgfﬁ?§£oqn¥V%W§ﬁ@rt channel s

is allocated the nost transmt power. 38. The device

of ai 5,, wherein each of the plurality of

tr agé'po Rl‘ﬁ% ﬂgﬁﬁ%f’gdaliné g%s‘%‘%?é?lﬁtae“d’ clif tefuadineytaheck €FRC) value is
sent ©f Ghdtesk b Bluraity oMI8EBbA claddef | t ghs

nost activglanogg théﬁplSrg?%ty%g%a%Pgﬁggggfm%ﬂﬁﬁﬁgpgmesnR
targed. associated with a highest required SIR 39. A

devi ce operable to adjust a signal quality (SIR)

target used for power control of a data transm ssion

i n 37.COVMBhe aevie b CelbindBS, SYdrifleabl BP tHeSi1itPF tSliSport channels
. estimator operative to receive and process t'he dat
18 aﬁpaﬂé% PatisHlar ameuphof deansgitpoget,i andtveleréior tramspattinnel with a
i LSS Qfl t erative t rocess
hiches B TEAVAR, DI o] B ORAR7 B hPREE Py B 8RR e mos
trafishotcpasvarecei ved for the data transnission; and a power

control processor operative to adjust the SIR target

based on the SIR estimates and the status of received

dat3g.bl ofksdaned ssdisish @5, r&c}%?r%g eewlpv\ﬁpﬁgﬁﬁur%ﬁ@mcg t%ing rt channels

. an first node and a seco erein
1s asgpctptad With adpagéeudal reiditedeSIR;, msd whevein atte@spord chdd@el that is most

£ ] de.and, a.second down siep in the second node,
acif, Bbn BT Sy BERHRR o meas besacthus Wit adedenaeaiod SIR.
step. 40. An integrated circuit conprising: WO
2004/ 054130 PCT/ US2003/ 038807 37 a power contro
pr otlessof dspisenerable to adipsisa signali guedity GSIER)i tasge( Ske) for power

R LG Y DG T RCY E—
t r camsSlRssstiomt@gperative to receive and process the data transmission to provide

SIR estimates for the data transmission;

a data processor operative to process the data transmission to determine status of
data blocks received for the data transmission; and

a power control processor operative to adjust the SIR target based on the SIR
estimates and the status of received data blocks and using at least two modes comprising
an first mode and a second mode, wherein the SIR target is adjusted with a first down step
in the first mode and a second down step in the second mode, the first down step being

larger than the second down step.

40.  An integrated circuit comprising:



status of data bl ocks received for the data

transm ssion, wherein the SIR target is adjusted
WwWaQIg00Ag3480 | east two nodes conprising an first POTESENH038807

a second node, wherein the SIR target is adjusted

with a first down step in the first node and a second

down step in the second node, the first down step

bei ng | arger than the second® down step. 41. The

integrated circuit of claim40, wherein the power

conf PEVeHeREs pEcesser opanativede adjver asigua dualitys(SIR piarget, used for

' .n.a thir de. 4 he Lo
po ) b B8 (R e SR o B Sagansision
statuoof data H6cke @eciVedifer the pRfaatndidsPn! (vABRET SR AP RS djusted

,firsf node to_the second npde upon receiving a
usipe, gt jeash tio mAdesompsisingaanafitst owids and aevecomd A®de, Twherein the SIR
tardelt €9 il ¥ . Wherein the dat ,
s PRESPLER s 4k b D 0 SR P = SrcoP oo i the
secoirhmodé, ghe fitse dewn sep deingllags thart thegedonldsioWai sidpai ned
for all of the transport channels while in the first
node. 44. An apparatus in a wreless communi cation
SYSARM  PRERiécthild cirbRABS off Aliglel | anal ;
quality (SIR tar get usieﬁgjlag% 4?1 @?lte%rgglg?po&megrcgmoltWgcessor 15
furtBerppesatiyetto mpinisindhd SIR tarpaefixadbinta third efode. dat a
transm ssion and is adjusted based on SIR estimates
for the data transm ssion and status of data bl ocks
r ecad. vedThoMmtddigedalrauit bf ARTHUBS WABreiP i i
adj usting the SIR target using a sec%)ng1 m%ﬁﬁgélgrﬂcessor 18
opefatiye & frapgitige fropsthe fustisedsdtothe hecand inasle wpommecsteipg b particular
e of ik qgg a second down step in the second
nu rmdg, ttagl(%??g} own step being larger than the second
down step. 45. The apparatus of claim44, wherein the
datg tragnsmssion is received via a plurality of

t r ahvs por tRCRIGSHAGCITaRH Of glaim 405 Wheglein Be Matadragsmission is received
i ' i : : h s while i
o TR S 6 e e SBRES SORL At o

tranggort ghagmels odhilefin tidjfirstthodp. a si gnal quality (SIR)
target used for power control of a data transm ssion

in a wreless communi cati on system conpri sing:
adjmMst i NGn iR RntA) 98bssEehashAbh & o Es el n
the SIR tarﬁgtr. i snadj ustsesd basrg%tlg}ﬁ Sgﬁ&ﬂﬂg‘goﬁpna s for
t hen@pas 40% pdipimsssipnl gualityt(STR)stacgdet dsing abl firskmode, wherein the
r j transm ssion;:. transitionin
SIR{UGE! Kol Ror pifer (AR &f CHRB R B Hbion O TeAuBRRY Sprdon SIR

estitaateeXfot the data transmission and status of data blocks received for the data

transmission; and
means for adjusting the SIR target using a second mode, wherein the SIR target is
adjusted with a first down step in the first mode and a second down step in the second

mode, the first down step being larger than the second down step.

45.  The apparatus of claim 44, wherein the data transmission is received via a
plurality of transport channels, wherein a single SIR target is maintained for all of the

transport channels while in the first mode.



condition; and adjusting the SIR target using the

second node, wherein the SIRtarget is adjusted wth
wa2dospst1i3down step in the first node and a secPCUSIIMSI038807

step in the second node, the first down step being

| arger than the second down step. 47. The nmethod of

claim 46, further conprising,, maintaining the SIR

target fixed during a third de; and transitioning

hi rd de to the first node after a
L;?i} -Ezﬁé:mlfbm%ggaqijgﬁi%a signal quality (SIR) target used for power control

of a data transmission in a wireless communication system, comprising:

adjusting the SIR target using an first mode, wherein the SIR target is adjusted
based on SIR estimates for the data transmission and status of data blocks received for the
data transmission;

transitioning from the first mode to a second mode upon encountering an exit
condition; and

adjusting the SIR target using the second mode, wherein the SIR target is adjusted
with a first down step in the first mode and a second down step in the second mode, the

first down step being larger than the second down step.

47.  The method of claim 46, further comprising:
maintaining the SIR target fixed during a third mode; and

transitioning from the third mode to the first mode after a particular time duration.



