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all active terminals is less than or equal to the total available transmit power.

[1003] To maximize downlink capacity, a power control mechanism is typically
used for each terminal. The power control mechanism is normally implemented with
two power control loops, which are commonly referred to as an “inner” loop and an
“outer” loop. The inner loop adjusts the transmit power used for the terminal such that
the received signal quality (SIR) for a downlink transmission, as measured at the
terminal, is maintained at an SIR target. The received signal quality may be quantified
by a signal-to-noise-plus-interference ratio or some other quantity. The outer loop
adjusts the SIR target to achieve the desired level of performance, which may be
quantified by a block error rate (BLER) target or some other performance measurement.
By minimizing the amount of transmit power used for the terminal while maintaining

the BLER target, increased system capacity and reduced delays in serving users can be
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[1007] The above design works well if all transport channels carried by the physical
channel are active at all times. However, if the transport channel with the highest SIR
target is inactive or intermittently active, then the SIR target for this transport channel
will dominate the power control for the physical channel. This is because the SIR target
for this transport channel will be maintained at a high level due to little or no activity on

the transport channel. Consequently, the final SIR target will be continually set to the
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BRIEF DESCRIPTION OF THE DRAWINGS

[1011] The features, nature, and advantages of the present invention will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly
throughout and wherein:

[1012] FIG. 1 shows a wireless communication system,;

[1013]  FIG. 2 shows two transport channels with different transport format sets;
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advant ageous over other enbodi ments or designs. [1023]

FIG 1 shows an exenplary w reless comunication
system 100. Syste ' 1| f base
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[1023] FIG. 1 shows an exemplary wireless communication system 100. System

100 includes a number of base stations 110 that provide communication for a number of
_ terminals 120. For simplicity, only two base stations 110a and 110b and six terminals
120a through 120f are shown in FIG. 1. Each base station 110 provides communication
coverage for a respective geographic area. A base station is a fixed station and may also
be referred to as a Node B, a base transceiver subsystem (BTS), an access point, or
some other terminology. Terminals 120 are typically dispersed throughout the system.
A terminal may be fixed or mobile and may also be referred to as a user equipment
(UE), a mobile station, a remote station, an access terminal, a wireless communication
device, or some other terminology. A terminal may communicate with one or multiple
base stations on the downlink and/or one or multiple base stations on the uplink at any

given moment.
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\J1628), pEmihetraId;pbﬂ,chammbl d® asgopiated with one or more transport formats,
which may be selected during system configuration at the start of a communication
session. Each transport format specifies various processing parameters such as (1) the
transmission 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
length of each code block, (5) the coding scheme to use for the TTI, and so on. Only
one TTI is used for each transport channel, and the selected TTI may span one, two,
four, or eight frames. In W-CDMA, each frame is a 10-msec time interval that is
identified by a system frame number (SFN). Each transport channel is associated with a

transport format set that includes all of the transport formats that may be used for that
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[1034]  As shown in FIG. 3, for the downlink DPCH, each slot includes data fields
320a and 320b (Datal and Data2), a transmit power control (TPC) field 322, a transport
format combination indicator (TFCI) field 324, and a pilot field 326. Data fields 320a
and 320b carry transport channel data, i.e., data for the transport blocks sent on the
transport channels carried by the downlink DPCH. TPC field 322 carries a TPC

command for uplink power control. This TPC command directs the terminal to adjust

its uplink transmit power either up or down to achieve the desired uplink performance.
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iﬁgfaﬁl%ggtfoge? ol BR B ﬁﬂ@&% or RPHOWR e:forﬁﬁ%gi to direct a

| mat or | mat es or neasures
rdecrensedd t@hdnit pbwélh d)nh)TBCmnkmiandns peresdtahfof eadh slot in W-CDMA

based on t he d t ed in Pilot field 326 shown
iagd £ gent o th gl @‘@e@%b thFé?&%ﬁ‘ JEWISIR to a TPC
QYé‘ﬂgat Oty & 8se Jﬁ%rﬁ?fb%é&&@ "the‘%f‘hr@é ﬁ&lshﬁgsfngﬁ%nﬁ AR tohfinal and

targét froman adjustnment unit 444, conpares the
obtains a received TPC command for each slot. The received TPC command is an

estimate of the TPC command sent by the terminal. A TPC processor 452 detects each
received TPC command and provides a TPC decision, which indicates whether an UP
command or a DOWN command was detected. A transmitter unit 454 then adjusts the
transmit power for the downlink transmission accordingly based on the TPC decision.
For W-CDMA, the TPC commands may be sent as often as 1500 times per second, thus
providing a relatively fast response time for inner loop 410.

[1039] Due to path loss and fading on the downlink (cloud 430), which typically

vary over time and especially for a mobile terminal, the received SIR at the terminal



received SIR against the SIR target, and generates a
TPC command based on the result of the conparison. The

waBR@soeimeand i s ei ther an UP conmand t o directPErUS2004/043970

increase in transmt power forgthe downlink
transm ssion or a DOMN command to direct a decrease in
transmt power. One TPC conmand is generated for each
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in the downlink. [1 CQut er contlnua Iy

ampmbblohb BDQd@tarpg@qesm éHZtmtaYldQSh@e Blar ¢fosactndgtadeyd transport
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receive ( dat a processor 442 processes the downlin

tadsEnens g dnteceives thesblople stafusnagslothe BYLBR Idarget & the dransport
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@ehﬁmmmm/@ﬁtthﬁ; the tBIyEIsta@Igs: asiemicle toss il 0%, grfadamsport block is
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ue I'nc ansp ock
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transport bl ock received on the transport channel
[tGI@Iiﬂ.?}l datgaisrthati o dztte blmlis (ical DEXaMoeks) bawer een r@cwll\y:do rhe down

8 B F%?epts af:ehcﬁapgr? eht ﬁle BIER target for the transport channel and the desired

rate of convergence for the outer loop.

[1042] For W-CDMA, the physical channel carries N transport channels, where
N>1. Each transport channel may be associated with a respective BLER target, as
described above. RX data processor 442 would then process the downlink transmission,
decode the transport blocks received on the N transport channels, check each decoded
transport block, and provide the status of each decoded transport block. Adjustment
unit 444 would then receive the block status and the BLER targets for the N transport



adj ustment unit 444 receives the block status and the
BLER target for the transport channel and determ nes

w0 b@s86Reg ar get for the physical channel. |n aPCypsmwad/043970
comuni cation system the BLER target is nmuch | ess
than 50% If a transport block is decoded correctly
(i.e., a good block), then the received SIR at the
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target, as bove ata processor 442
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RArg! fglea bhgsic @ﬁdﬂﬁeﬁm@ﬁ%‘h@lﬁ pRALAsHSrRASRAEL vthﬁfferent required

Adj ust ment unit 444 woul d thenh receive the bl ock
SR, eyem fobnelos nBIrERL t]@rtgf@slgorf @hanm:ﬂe apg inactive or intermittently active.
anne) s. and. det er IR target for the

SR SR o S R

fglsl or HUA Firdd| oRitelr 665 Bkidn, @M ISIR itSrg6leis GhaiiRehel or all of the
urt her detail bel ow. [1043]S Each transport channel

rmysmgt eweadls sraigd vt hobysicat peanely endiirs STR @@gettlnatfims@d based
E
ﬁ(gnp%c?{\r Ocﬂan n%%f 51@%2$L"t ﬁgg ?gﬁ%ﬁ%‘? ? %Ptlétg&j Qe[ch C?Ql?e'i loop update

tllhtervhr asrsgi@bly, Copduie intéoal”). h &Foe uhis extiter Tdbp d(eéikn tthe SIR target is
radi o channel condition, and (4) possibly other
fingreaseds basedeorsiaR umpigetAWBy 1§ anr expssdoblock faraseivel on any of the

aI so referred to herein as the re%aal red SIR for the
aifle cunrest updaje fndervel HikerRganget igidp¢rapsedbased on a

fda%m&%dmg’m iy SANIEHE o pER PP B i in the curren
aartltn terva{vb TRk tal%%‘f:{l ﬁot% etdl if 4 Qﬁé 15"%}_{%96 1nﬁ,}]1e current

|nact|ve Yy ac Ive

&9@1\&5 QAT OFhelpCiiy AUPS ﬁa&ﬁ dbWaEtPEABNN AP be bpddtéiBwhenever
a proper SIR target for™a physical chann& carrying

" ! drhRl 1bdkalzsResved; R NIEStshedi Bdlowll T1EE @ter 66 HEREN effectively
SIRs, even if one or nore of the transport channels

adimstsihe BIR, targat bagadegnly on &t aojive grapspert channels. The effectlveness is

because only an active transport channel can (1) cause the SIR target to increase,
whenever an erased block is received on that transport channel, and (2) affect the rate at
which the SIR target is decreased, e.g., when an erased block is received on that
transport channel. The first outer loop design may be implemented in various manners,
some of which are described below.

[1046] FIG. 5 shows a flow diagram of a process 500 for adjusting the SIR target
for a physical channel carrying multiple transport channels with different required SIRs.



Several exenplary outer |oop designs are described

below. [1045] In a first outer |oop design, a single
w@k@svemeet i s maintained for all of the transpor/uS2004/043970

channel's carried by a physicalgchannel, and this SIR

target is adjusted based only on active transport

channels. The SIR target is updated in each outer |oop
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this outer |oop design, the SIR target is jincreased

@EB]@ vdendkere s el pne,jyprp;poqt chamebsazgedibpe physigal channel.

7L o duf;?}wt i 01 b G LRRER oo T6e STR Babddf for the physical
Rasedl, ahe a%l 2P PIATP e RiseDMPtcidasoleSTBAAkLeD 208 ige dow step ADN,,

no erased s) fre received in the current update

hiséEtov@dcreat® @heSSR tap@eire laH ifieihli£dda@Epds 10). MhetMCiardet may be
received in the current update interval. The up step

mupp;lézedrt@ﬁéixe@ ke dhat rapirsenfigyredat the deamesnl ok é‘ﬂé\Y@r over the air

e S e I

(S IRhASI RO Mo 58 HIERRLIDRY BBl i
bla&ﬁ:dm@mnasﬁh ohh@rﬁmtslpaearﬁdftaﬂ sfo® rthe claan oehsnissiore on the physical
ef fectiveness i s because on]y an active transpor

chamsbi(e-garthg BLE,FaLrér@e&S hier éﬁ“ﬁ“‘%ﬂ&& chanplsc iﬂeeaglet format for the
SRSl e 88D, o BESPE U Sl O SEPRABRT, may be
SR8 AT S0l 8 sty :ﬁges&%;@;cza; channel

mesep ofl esdegd tinsay BDERI mgeec,n(e Bl ¢tk adtual BILERKS aressniidles than the BLER

some of which are described below [1046] FIG 5 shows
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be initialized such that all of the transport

d el sIngsien: § 1 ablgast ipae gpipdileckireegivadialthe yrent update interval on

at least one of the multiple transport channels is processed. A transport channel is

considered as an active transport channel if one or more data blocks are received on the
transport channel in the current update interval. The status of each data block received
in the current update interval is determined as a good data block or an erased data block
(step 518). This determination may be made based on a CRC value included in each

data block or other metrics.



meet or exceed their BLER targets (i.e., the actual
BLERs are snmaller than the BLER targets). For exanpl e,
wo b@soa71et ep DUPpc and down step DDNpc may be BEL/USZHOUM3970
step size and down step size, {jespectively, for the
nost "conservative" transport channel, as descri bed
bel ow. [1048] A determination is periodically made

er Ardef@inidalion & Meh anaRtwisdiiodt o nbea ehsé®dath BIRR has been
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received in the current update interval is determn ned
ddealetponthation m d¢FH way also be afedediby athbt amkidesttiep such as wind-
518({9. d.'I'.hi S d.eterrrig ti.on may be made based on a CRC

R cqRdifing peta dayay © H5§%% bl ock or ot her
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At n el zas8359d idatablgelk hasmothwen recebiedva dho pingyy ugdate interval
(L, S0R0E RBNLY 3 b Ul RSB0l b ot oy
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wop e egiR vy beep yetepfin SR e pietesat s 534), as
Egiddy: Where k is an index for the outer |oop update
interval; erased s me |largest nunber of erased data

bl ocks recei ved on any one transport channel in the

cur r erfIRypd@Etel) =RRBEyak) 30N 3-(NB),.) s the SIR tar §at(2)

for the current update interval k; and

where NB,,; is the smallest number of good data blocks received on any one transport

channel in the current update interval. The determination in step 530 may also be
affected by other consideration such as wind-down condition not in favor of the
decrease.

[1052] If the SIR target has been adjusted in the current update interval (in either
step 524 or 534), then the SIR target is saturated to be within a range of values defined
by SIR_,, and SIR . (step 526). This saturation prevents both over and under

adjustment of the SIR target. The up step AUP,, and/or the down step ADN_, are then

updated, as needed, to meet or exceed the BLER target for each active transport

channel, as described below (step 528).



SIR, ( c+ 1) is the SIR target for the next update

interval k +1. The determination in step 520 nay al so
wheooaéraet ed by ot her consideration such as w PAIPS2004/043970

condition not in favor of the;jncrease. [1051] If an

erased data bl ock has not been received in the current

update interval (i.e., the answer is 'no' for step
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favor of the de¢ledddERy2052] If the SIR target has

been adjusted in the current update interval (in

ei ther step 524 or 534), then the SIR target is
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t ar getBLER\g, . U s the BLHREpget fordfamspdrichadouts; st ep DDNpO
are then updated, as needed, to neet or exceed the
BLER tAUR6s tHe@h septizedot irmespbit @hgpeI £, agdannel , as
descri%ﬂe]g bel gi\%/ (step 528). 1053?ﬁlgach transport
channe\DX aisithedovay steh siz for stadgoricdhanngli. may be
associated with a respective set of up step size DU.

n S | X e i ey he. BLER
POF 0 50 SLER G PO b1 B e o s
size s 9 th@es theldowacteptsiz—2NIPBE tup Gleprine! is 0BYdcdbideE®) ahsethe down

as: BLER ADN, = AUP.- | - | , for | e, Eq (3) ' 1 TJT
flerrsize isgppreximately GA03 dRBex for the transport channels:

054 i 00 B g s,
tHea DS NJE’QadiﬂQi,ow?m stdpURDING | 112§ beRetSfof B bRk @rrbPévent as follows:
transport channel i; and

ADN,, =ADN; , and Eq (4)

AUP,, = AUP; .

[1055] If multiple transport channels are active in the current update interval, then

the up step AUP,, and down step ADN , may be set in various manners. In one
embodiment, the up step AUP,, and down step ADN_, are set for a block error event as

follows:

AUP,, =Max (AUP;) , and/or Eq (5)

JjeJ

ADN,, = Min (ADN,) .

jeJ

where j is an index for the active transport channels; and

Jis the set of all active transport channels in the current update interval.



DDN, -is the down step size for transport channel i.

For exanple, if the BLER target for a given transport
web@anelies s 1% then the up step size is 99 tiPEFUSINE4/043970

down step size. |If the up stepysize is 0.5 decibe

(dB), then the down step size 1s approxinately 0. 005

dB. [1054] If only one transport channel j is active
'Iﬁ‘ e&ﬁh%oﬁ%@f &) theRgatsd Anperly@ét, ottﬁ’@ﬁtr éate Iﬁﬁ’teﬁfsﬁ@ Wp&nong all
down step pc may bé set for error event
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[1055] If nmultiple transport channel S are active in
taliditionaltye e depuiasiep i DN vislset tohida striallest glosmegterDiip ADN,; among
and down step DDNpc may be set in various manners. In

elef ﬁmdwmnsportwéamplsmlélpﬁ @mptum ditaval st ep DDNpO

bl [
BT oy 1L U B e 35 S s
is an |ndex fo the active tr h% r1}.@anneL : and .J
ﬂ%e PP Stepe iz fand) Jovay e S14e, ardp i‘fe hiva§ &9s C?Wﬁérvat“’e active

GRS cipdat eFaméfa;ﬁmé thé sEAY AP PP §8¢ w2 be ﬁs!%a tHP all transport
step DUPpc I1s set to'the |ar up step Size
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transport channel's in the current update interval.

[1G58] | In yetandiber enbutinemnthe whdep AU e SBUt@p@Iaagmi up step size
down step DDNpc are set to the up step size and down
4¢.ep 25iB)éf an exspaskhlpddeisyreceived fohe news dominasing v aenspert channel and

& b0 Sl AR08 stre 7830 U B L therf T Nifos hFicf lfes o design onty
@Ay afehtin fohthepliBpeidlchehiminetat asdctivee tOWIR Skt may be too

size for each transport channel may be corrput ed based

gagiessvapiorthe Hrgportehannelifhay are dgumento nTheurrerhalRqissget may be

%Qﬁﬁrcﬁ%tlo%g %'tﬁ/e o&ﬂ%@f@% Slg%:p %}%qhqanﬁﬁ r? chl?e{?m%.lhtﬁat JH& becomes

aBNdIelt netybiheh meta, fetvheeassp) bdckp V&Eﬂiﬁﬁi@ nbfmif uptseepasize to make up
step _size (e.g an erased block is

I
i gﬂ%é ercea Fﬁé\ﬁ?‘mﬂﬁﬁa foH Plﬁgfx? bloglssyewld hererdrd Wihgn up step
é&eaofn@ ﬁgi?lto YRov! G éeg bgrl 2 dB.5 HRkeRtiDE LM R errors are not

Ince t irst outer oop gn only
desirable, especially for transport channels that carry important signaling messages

(e.g., the DCCH). Retranmission may be used to recover erased blocks, but the
timeliness of the message will suffer. To avoid this situation, a larger up step size (e.g.,
2 dB) may be used when the dominating transport channel is changed. This condition
may be detected, for example, by (1) maintaining a list of all active transport channels
with erased blocks for each update interval, (2) comparing the list of erased active
transport channels for the current update interval against the list for the previous update
interval, and (3) declaring that there is a new dominating transport channel if any
transport channel in the list for the current update interval is not in the list for the

previous update interval. The up step AUP_, is set to the larger up step size if there is a

new dominating transport channel and to the nominal up step size otherwise. The larger
up step size will reduce the number of erased blocks needed to move the current SIR

target to the required SIR target. The adjustment of the up step AUP,, may be



pays attention to the transport channels that are
active, the SIR target may be too aggressive for the
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ciderael T Hawhers tbﬁ d T o gagh tr@gs anay; beoonG &wo, fop or eight
tﬁ%{?%(r e 3&%@?@% %ﬁan\ffeis aré g (pg t Ldﬁ‘f?@r%ntole%r ﬁ’%g ‘igrocess 500

s ‘nee nove the current target to’
meaualscel SleR ih arsgeightfdiverd djansdrrigndettodg thé epdqbe Hlttﬁ‘pal equal to the
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5&%@% ﬁﬁ? pthe jtagspary, channgls, Ty il tbatl.ee'a%re rtﬁttnwlete data
P8 cks &l:e@vecﬁa?e:%‘ﬁl z{g}:ﬁ% R&ls St tetltagt th%raett ﬁ}ﬁrgitéhférval

tar get or a e tran annel s
deoad] mi nAdshowanI updede hmteryel (uqa 3 fasfer sipdetermie) be dsgitable for many

equal e | ar.ge of the el tas 1058
SPER o, CSREPUR BORACSPEE) DB E RRlpoRi S b et dg support
st Jp%atertaferweﬁ il fyseﬂwﬂaﬁlget tcaﬁtestlﬁﬁuﬁleﬁangﬁdrg Efannels with
or better is achieve or each active trans

or
chferoes] TTIaf Fer eupué@, ithgydevive step sigessqganiigrpema ﬁl‘ﬁddﬁ ba pantrame (10

2598e0g B Dy bEGT Dol U ug P, MR e e, Bl may be
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dwﬁlt] gur BGuf showha floghdiagram of ;progpss ¢Ofsler adipaling,ihgtSdR target
tfﬁlte & trp‘}!tgns;ggc\rﬁta&?el Sb?iﬁyﬁ%%ﬂ'hlﬁ%fé trrﬁgp&‘? TWHRhek!! iof 8{00945 60@f the SIR

target is adjusted with a single outer loop, the down step ADN_; for the outer loop is

adjusted based on erased data blocks, and all of the transport channels have the same
TTI. Process 600 is one specific implementation of process 500 in FIG. 5.

[1062] Initially, the SIR target for the physical channel and the up step AUP,, and
the down step ADN,_, for the outer loop are determined (step 610). The down step

ADN,_; for each transport channel carried by the physical channel is also computed



channel s. However, in WCDMA each transport channel
may be configured with a different TTlI, where the TTI

WO e00seembs t ransport channel may be one, two, fBRCF/PS04/043970
eight franmes. If the transporischannel s are configured
with different TTls, then process 500 may al so be used
in a straightforward nmanner by setting the update

! bl .
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ann then ensure that conplete data

o] aTe 1eh@G6y.ved for each active transport channel
ih eacrg%%dgt egjl nterval [1060] A shorter ugdate

i[1A63] v al A (detesmination as peniodigadlsitreadede), dverydseme ablTd Tf whether or

nma .., fast t I .. Th
Gl & AR o st 0 SlmpaRbons AR (bl 1rihe
afdvwerQY @b’ | theh e BtB[%élr%@' is GAvMAREd ¢Asy 68D Al the BkRess returns to
transport channels with different TTlI's. For exanpl e,

step 6ddnPtharejsesthe processproeceddioiel €d to be per frame
&#gﬁ%‘ﬁ,? S]?la%t%gklgp Eng @(ﬁl@t—g{a{n}?fgger BsZ%nlitiagiéft Ee% Ciol “BRRRO" tOne of the

up as soon as

%Msgioﬁ'@é}ﬁﬁﬂé’li (ddnataeds' BrChld) ibaiendaleyted Foif eatingidn (step 618). For

[1061] FIG 6 shows a flow diagram of a process 600

ftlyip traBgpoEcharpel Hedetrminatiogds ﬁfsg mage pilgterar net gy dala blocks have
[ [ t el I S
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for the outer | oop are determ. step .610). The d

S PO DIocks P GaErPorT SHERA (L AT ER: AR PFsgeaeg: (g process
REMAIs 38 lstep H2RNE IproRs@hfth & UIRLEIBED AREHe@0n (thRisptt Si#dRel i if the
DUPpc and the BLER target for the transport channel,

asswtranfyes noe sfep 626 and Bioc¢asls épsten 636 otheEs]. A

ARG "Rl g8 fo o ANl e Kysidlrtofih s . Feciow st
Sy P wepigort RBHEL ind! GRTTREPGR RGIe Hicafie e with erased
oo e B GeB BAS - B R sEstanfe g sehto “Up”
B0 4 2B ipiton Kaler Pl Lokl R e A0, 480 ARy, for the
e oo R DB TR E R ADAG R R ol Shanpet ¢ being
NGB P el ARy ot el Ao kr G PP "D, i
EBN ne >t RBRI ¢ h(%teB régﬁ)e 3fid is maintained otherwise. Although not shown in FIG.

peid

6 for simplicity, the up step AUP,, may also be set, for example, based on whether there

is a new dominating transport channel for the current update interval, as described
above. The process then proceeds to step 636.

[1066] In step 636, a determination is made whether or not there are any more
transport channels to evaluate. If the answer is ‘yes’, then the process returns to step
618 to select another transport channel for evaluation. Otherwise, if all transport

channels have been evaluated, then the SIR target is adjusted based on the Adjust



proceeds to step 636. Ot herwi se, a data bl ock received

on transport channel i is processed and checked to
waledosoeiine whet her the data bl ock is good or ePEBEES2004/043970

(step 622). The process proceie@ls to step 628 if the

data bl ock is erased (as determned in step 624) and

to step 626 otherwise. In step 626, a determ nation is
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dom nating transport channel for the current update

i[1063] val FIGST stesay 4 Bew dhaum. of ThpropeR 9ot Bdjusting the SIR target
proceeds to step 636. [1066] In step 636, a
den phisiral shemnelcamying pEpledrangporh ghanpple wmﬁléfe@ﬁyrequlred SIRs

'ggﬁe ?ogsﬁ@ﬂ ?gﬂ"% Entofﬁﬂn eérﬁcésg 799 f}é tﬁer ﬂgl%@l@%\“@{ thesﬁrst outer

rocess returns ect
doupt di‘&sfgnt ahdrt&pmdjust:ﬂﬁrﬂial tafget fcﬁf\)thé phjzsmﬂ] chfdneEatva Sater rate than

e g BRERELL, Sl s ave boeh evaluated thon T
@Wgﬁ%%b 01 cﬁw & lagscﬁgtléﬁ Uy P"?@Pﬁ %ssiqunﬁﬁ Gt %ﬁ})ﬂ&i@(ﬁaﬂl}?&t block is

articular, e SIR target
ismﬁnnaa&hdl“’ﬁylftahell lfprmchnraﬁlﬂéuochlaﬁnaio erased bl ocks
have been receive Adj ust and decreased
Bi06%he dlgite %é’t 315 etep fSIZQrPeé rfé?é%ﬁ‘d AQDI}BM foragach deggsport channel

recel ved (i.e., [ 1067] .Steps 620
621213 déyshe ah.‘ésu@ées @%@é@%bwé wndht upteposizer AUPy the BIER target,

ard B oot Revag sl RosomAbgneH @iHar ! Or s povT

channel . Steps 628, 630, 632, and 634 adjust the down
st ep DDNpo vvhenevelr Bi']:ﬁksed ock is received on any
transggm chgmjpel regveriett he dpwn egt,ep DDNpo i 8q (6)

set to th& smal [ eNF, bwBLdRep.. aong t he down steps for
all transport channel s with erased
where NF, is the number of frames per TTI for transport channel i;
AUP, is the up step size for transport channel 7; and
ADN;, is the down step size per frame for transport channel i, where
ADN; =NE;-ADN ;.

The down step size ADN ;; is given as a per frame value because the SIR target may be

decreased by a partial amount of the full down step size ADN, if some of the reduction



bl ocks. The current down step DDNpc is used until the
next erased block is received. [1068] FIG 7 shows a

w0 b@d/odlitesyr am of a process 700 for adjusting tPer/B5104/043970
target for a physical channel jgarrying nmultiple
transport channels with different required SIRs and
possibly different TTls. Process 700 is another
it hESBN Ik dt 9s Qfreddyebebn peifodmtde bs HeRpbeeBEIGH. At GRRep size is
adjust the SIR target for the physical channel at a
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The down step size DDNpf>l - is given as a per frane

val ue hecause the SIR target may be decreased by a

part i ADYpstMin dADMNe) ful I down step size DDN, - if Eq(7)

some of the reductionto the SIR target has al ready

been perforned, as described bel ow. The up step size

i[80H¢t gAvEmmesoentpeiNH [ ane usa toecdime shessuhbe & fames that have

target is adjusted by the M| up step size DUP
whgses/ sincegthe dash ediustivient to the ST darigete dThif framsi cophtecistrgset to zero,

ifatVore= b Baipsial by S 0.5 db, for e

' .st.ep.si . f b d
ARL crb CRARBBR ShERRE iRIB e SR ey by pr not the
SR adrigeifot Ble pHybftdD¢hahhiel shbRdt Y GffateddqBtep T4PNYEE SB target may
channel is initialized to a value (step 712). The up

beapdpopse fxed dime jdervelsl 8., #aeh diameg thegghweiestoBEL of all transport
' ' | d
BRI SRR 302 SRR O B,

fso ame Aftermblivdliietht rSAR St nefydenadjsstédbs Paridblestigg intervals, e.g.,

712), as follows: DDNpc =M n_  (DDNp .!'.) . E 7
w]hezlever at least one transport FlJ)lock has béen regelvecg on the %ragsp)ort channels.

[1073] If the SIR target should not be updated yet, then the frame counter is updated

‘ (step 716). If step 714 is performed every frame, then the frame counter may be
updated as follows: NF, . =NF, . +1. The process then returns to step 714.
Otherwise, to update the SIR target, the status of each transport block received in the
current update interval is obtained (step 718).

[1074] A determination is then made whether or not an erased block has been
received in the current update interval on any of the transport channels (step 720). If the

answer is ‘yes’, then the up step AUP,, may be set as described above and the SIR

target is increased (step 722), as follows:



|G [1071] A frame counter NFcount is used to count

the nunber of franmes that have el apsed since the |ast
wa@ojasetreht to the SIR target. This frame counPE&r/USR04/043970

reset to zero, i.e., NFcoint 30 (also in step 712).

[1072] A determination is periodically made (e.qg.,

every franme) whether or not the SIR target for the

physi cgk C ggmoul(g)b dated (step 714). TheEal(g)

target n8y" be Updat 88 at fix&d tine intervals, e.g.

each frame, the shortest TTI of all transport channels

aGRETdov¢h Bipt REBNONYS: @R SEhamBel is fipitdOeesdver bh é}tﬁsed block is

al | transport cRannel's, and sSo on. Al ternatively,
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e.g., whenéver at |east one transport Dbl ock“ﬁas been
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target shoul d not be updated yet, then the frane
dothetcarrentsipdpidantedial, s &glowss) . I f step 714 is

per f or med every frame, then the franme counter may be

updat e NEcount = NPcount+ 1. The proce

t hen Fg[t’ vcns ,B(\é/\@% Pl4. Ot herwi se, to update the%%I(%)
target, the status of each transport block received in

the current update interval is obtained (step 718).

gy mﬂwes@rqﬁ Ahtrprsport chapehs mtiljeermétbierksam thetcuzant update
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on any transport channel (‘S ep Mor eover,

gosn Btefmo@lé)&\mnlrauﬁ@&o ttep e sl I est down step S| ze
per franme anong _all transgort channel s with erased . )
rtlfUéiks i 14 aprréaS@@r bleskthag pahbeen; rﬁP@Y%ln thg surrent| upggte interval (i.e,

B g g CEDRG 7 o9 BBl DA oot oy o
blocke hhveubekat ceintd inv tie. cufient dmdste ﬁttﬁpall:@NpCBm If the answer is
thereafter used to adjust the SIR target until it is

uYsdat Ben e ariBt kagethisodderensed bagsde an  the daven sigp 8DRT,, and the
target has been updated, it is saturated to be within
adjugimgat ¢prajign uﬁgadjdwuth@@uﬁyntsm@m miervel @teR1TAM( sSigpe ADN,,
726). The franme counter is reset to zero (i.e.

MEeiemthe agoymiwfadiussnentiie ti8) SIR targpe pei &araeljthe e NE},elp used to

indicate the number of frames for which to apply the SIR adjustment.

[1076] The adjustment duration NF,; may be determined as follows. First, the

number of frames per TTI, NF,, for each transport channel with a good block is

determined, where g is an index for transport channels with good blocks in the current

update interval. The minimum number of frames per TTI for all transport channels with

good blocks is next determined as: NF,, = M%x (NF,), where G is the set of all
ge

transport channels with good blocks in the current update interval. The number of
frames since the last adjustment to the SIR target is determined based on the frame

counter NF

count *

The adjustment duration NF,, is then determined as:



728). The process then returns to step 714. [1075] If

an erased bl ock has not been received in the current
wapwaneTissit erval (i.e., the answer is 'no' i n BCEPS2004/043970

720), then a deternination is gade whether or not only

good bl ocks have been received in the current updat e

i nterval (step 730) If the answer is 'yes', then the

SI R t aqgeL Nim based on the down step DDNig (10

and t he %djustneﬁF duF%QIOﬂ NFadj for the current 4 (10)

update interval (step 732). Since DDNpc denotes the

{0 OThAGIR $rBRNG théh HEGeaRbRbhRd0SH tHeClov 88p: ADRE, and the

term NFad] is used to indicate the nunber of franes
€ AR Y & fgosfR adj ustment. [1076] The
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g7ood) q [107/7] The SIR target is then

tepr/ea éherb%et@d@ﬁtes Heat @e wransposiblpelydeave hgen Frseived in the current

G
B, O A, e e Bl e 742
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720) and only good blocks have not been received (as
dgt”?ér rAnddawnstepr ABNz 3oy allinibializad; as desefilkesiabeve-nat no
tr anspor% bl ocks have beuen received in the curren

wndptn intqryalil, gthichais sometiac after fue Jot tr%sport block A has
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rame counter is updated (step 744). The proces t hen

EE Ur B )t dCradspprt blekk A dhyPe aFdood bfockhaverasedoblaglh, @im MTX block.
a data transm ssion on a physi cal channel carrying two
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by 2-ADN,, if transport block A is a good block, and maintained if transport block A is

a DTX block. If the SIR target is adjusted, then the frame counter is reset to zero. If
transport block A is an erased block, then the down step ADN; is set equal to the down

step size per frame ADN ;, for transport channel 1.

[1081] At update interval 2, which is sometime after time T, transport blocks B and
C have been received on transport channels 1 and 2, respectively. Each received
transport block may be a good block, an erased block, or a DTX block. The adjustment
of the SIR target is dependent on the status of transport blocks A, B, and C, as follows:



respectively. At time To, the frame counter is reset
to zero, and the SIR target, up step DUPpc , and down

waee@p/oebpc are all initialized, as descri bed BODUS2004/043970
[1080] At update interval 1, ich is sonetinme after
time Ti , transport block A has been received on

transport channel 1 and the frame counter is equal to
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arg I's a , instea 4 - DDNpc |,
S P SheBLE 1  E oCPDE SE . e
maintained.

[1082]  For cases (1) through (4), the frame counter is reset to zero. For case (1), the

down step ADN_, is set equal to the smallest down step size per frame among the

transport channel(s) with erased blocks. The frame counter may be limited to be less

than or equal to the number of frames, NF,

max ?

for the longest TTI among the transport
channels (i.e., NE

count

NE_.. ). However, even if this limitation is not imposed on the

frame counter, an NFE

count

value that is larger than NF

max

will be ignored by the Min

operation in equation (10).



interval 1. (4) If transport blocks B and C are both
good bl ocks, then the SIR target is adjusted in the

wgQ a0m8/06HEer as descri bed above for case (3). P&)/UE1004/043970
transport bl ocks B and C are ggth DTX bl ocks, then the
SIR target is maintained. [1032] For cases (1) through
(4), the franme counter is reset to zero. For case (1),

{6837 OWNTRS &RbEIMNBE: Showheh FEGURhsstihet it ﬁii@iriirfé?brt BRIOR is sent in
Sstep size per franme anong the transport channe

\mhhT@I, af etlalb| for Rach mnvép@rﬁ shaneb uHtaseh frgpspet ¢hamfel dg configured
Pl 58 Sy Behefon BB St Do SN Wk e tghETGF ghamt s activ,
e%ntﬂglﬁR(tgﬁgt ma?l%%oa {ﬁgtedwﬁré %aﬂner F?‘Q@&%’oﬁﬁt for YAiS, Ffor example an

mt S not 1 npose rame counte
a@suﬂﬁmnra:bﬂ Bk uadt et iflan dn@k gedurs foan paftichilas T Iﬂhenlcaﬂl of the blocks

ignored by the Mn operation in equation (10).]1083]. .
TorethenbJitrdneriehod auRther examplgsdgrielibond o %ahl[@cks being in error

ARG R s 2504 1P oB26P B (2L, ol simuaion
©p Bhipiritak cheasuebmerntat ThdBLER1target camhem’ob nhddifiéds toagoeount for this

SRS U bl ERDSRSY F IS ot AR o e pover

?rglgt%lrganfb@rsef 1 B/0FPL 192@m%fn§teadi8f @@Zm%% theBloBE: are in error

if an error occurs for rticular TTI the
ébdaBTIﬂmEmbmenké for the TTlI are in error. As another
the l'ikeliho of, bl ocks bej er Lo when
TERR, o 16; R, béeppr 5B, o SR, ddeh sl sl “Rumber of

t@nsport BlbeksGRIPHS @ént EMPT B hEH the tra@ 8t difadthel is active, then the SIR
nmeasur enent The R target can then be nodifi ed t

aa;g@tumy 1159 Q Mijested meq mwwﬁ tq accgunt fofthisne desired BL ER

AERT) ' Btochind A8 07 ot o TGl Bl Y0 WBbppec for ach
ioff t}f’aoﬂ/ax@ ottt bﬁalﬁﬂeRCdﬁﬁle'ﬂrKy 4 Ph@fidad chdr@kl, and The filatSIR SargBt for the
error). |1084] If each transport channel is configured

physcal ehanngl ny determingd, hased Qﬁly opdhe SO ttangpts dks theedetiye transport
er T

Q{ne q:srr %@ mﬁa{enﬁ%eyaz,@g 3%%9 @cﬁ‘eejlcﬁ t&%&ﬂo\f?channel is first
tupdﬁed: bwetl ohake trimsport bld28§]if hrﬁy gecebednd tbaittﬁthsﬂdimcﬂlannel and the
desi gn, an individual outer |oop is maintained for
SR CHCTO AR, eandy @m@p@@ ARDhnfer §h@atransw igharnep 6§84 similar to that
channel, and t dﬂ&gl SIR target for the physical
Shewh B cquationsy }?ﬁ based only on the SIR targets
f
e 76 4R JIRATSROL RIS ) 88 BB b on e
{SIR gargets for the transport channels. In one embodiment, the final SIR target for the

physical channel is set to the highest SIR target among all active transport channels in
the current update interval. In another embodiment, the final SIR target for the physical
channel is set to the highest SIR target among all transport channels.

[1087]  For both embodiments, the SIR target for each transport channel may be
reset to the final SIR target for the physical channel periodically or as needed to ensure
that the SIR target for each transport channel is current with the final SIR target for the
physical channel. For example, the SIR target for each transport channel may be reset
to the final SIR target for the physical channel every TTI, whenever the transport
channel is inactive for a particular time duration (e.g., NxTTIs), whenever the

difference between the two SIR targets exceeds a particular threshold, and so on.



updat ed based on the transport bl ocks, if any,

recei ved on that transport channel and the up step
woRiBs/06Am] down step DDN, for that transport cP@mnnsio04/043970

(e.g., simlar to that shown 2@ equations (1) and

(2)). [1086] The final SIR target for the physica

channel may be obtai ned based on the SIR targets for

% g I anpROGtercloay A&digns deferibRe hershoklvaRBttaintdesirdblé\éHaracteristics

arget for the physical channel is set to the
rwhg;n asphysicel ¢hengeltcagiasiguliiple tamspm’é charnaﬁbp orhese ﬁamﬁpewhannels

o TR ST i R S G5 or v

0@ tHehRanBpGhetRin &k Blatyaaregﬂacuaaaﬂ@t@imﬁdnﬂgras@w t
channel s. [1087] For both enhodinents, the SIR targ

1H18% ac hFarr & rgyser ehaanelntyee andycopditions die pufer feopr fiﬁsarlbed herein

I .he physical channel periodically or as
§Lﬁ8\gé§t?%}oélﬁ%l} that the SIR target for each

For - 1 Nisis el nsaeit SHheLT i Sty A O iy iR hanncts i

for eagfyd Wﬁ&%ﬁbﬂ@?@k@ ke awmbsu}f gsftont l‘BJSt tlaﬁlsﬁbﬂﬂ @hannel, then
SIR target for e physical chann ever

whene sy outheloon' wild p@rvprgﬁﬁa thedBLER targetcfi &1@ trpuggpogt channel.

S?; ; !l_-..- e tl sport chanagles if a?rnﬁépé tx)é&sg\é\'ggcgﬁéggl tztlkes over as
parti ghd &l ta&ix%&@ﬂsport SRANSIOWRR tiah QR b1561& &ﬁ{gesreni @RBnually on

desi gns descrlbed herei n have certain desirabl
char adhie rtnagspomtsclwneﬁ thep s petar looharifledonyenge ite éhe BLER target of

mul tiple aort.channel s. These transport channels

may hgk‘)a &?résggﬁt h@E’E targets and/or different SIR

t ar get\ultipRr RAVE trandbR BEndBY Lif @ro lob Sadré 8N ERAFdnsport channels are
channel's may be inactive or intermttently active.

[ 1089]activs; vaithyitsaasposth blegkd b@l;lgeseafn dorgipniaily iooneach rastive tranSport

QLT i G5 ACSTToB LSHHRAFS  f, ERRCAE s e v

mul t i plaGspgoredhanneg twiththo hedhesti STR agdget/ eTHHtﬁltérflaé}ﬁﬁﬂ[ thus converge
bl ocks are continually sent on this transport channel

then toaestitheBLER fargst af at dnastengeactive el ) g&be BLER of
of thi NS e

trans pgr Irﬁjwdg 15‘% Ct%?%ﬂgn&ﬁlgg; %l&gﬁé’ Sg?\tg&{:(aéhh%tfer)t thﬁn §s BLER
over aggéthe only active transport channel, wth

transport bl ocks being sent continually on this

por borch@adelon fidieBné BEandbl §pe hPEordtidn 16 ANYBEDEhannel type
to the BLER target of the new transport channel. -

rn{l tcopdidonc which mahﬁ@qyﬁrm z Bhange|1s the requined YR frsreack firansport
ns r Y, with transport
EF%H?{ %Be‘lpuﬁ%hgéﬁ? con f}%ufg lﬁ‘%jgn each active ?r ansport

Single active transport channel - if only one transport channel is active, then the

outer loop will converge to the BLER target of this transport channel.

e Multiple active transport channels - if two or more of the transport channels are

active, then the outer loop will converge to the BLER target of the active

transport channel with the highest SIR target.

[1091] FIG. 9 shows the performance of the first outer loop design whereby a single
SIR target is maintained for a physical channel and is adjusted by active transport
channels. In this example, the physical channel carries two active transport channels 1

and 2. Plot 910 shows the required SIR for transport channel 1, plot 912 shows the



channel, then the outer loop will converge to the BLER
target of the active transport channel with the

whr@heetiesSI R t arget. The outer | oop will thus PONUS200€043970

to neet the BLER target of at,ieast one active
transport channel. The BLER o% each remaining active
transport channel will be lower (i.e., better) than

iré i3l SRt @tspordt ERARE] £,0imd P1dt1920 $hdwe thef STRMa@REfor the dphysical
channel type and condition to another channel type an

cbardieli BAOT tghtieh T fhe wquired SIR fordrrmept chanpgk 1 is higher than the

r i | .

S i B P 28RS SRR oL Sl o oop
ablsisnethe higher tauite®BR forarapmit chehadirel Thessaatddtl Gssponse for plot
then the outer loop will converge to the BLER target

R0 dishiue torthe edipstmenhahihelSIR.tangel by hedarge mp\séept ABIRs pwhenever an
channels - if two or nore of the transport channels
grasediblock és received arbby theesmallodgyvmnitey ABMy ewlgmever gded blocks are
BLER target of the active transport channel with the

meagivedt SIR target. [1091] FIG 9 shows the

rmapee. pf the first.o i gn eby.
30T RS Bing i chd B TR OF Rt et B iefen hen he
aifhired SIRjfoistrattpbiyt chideV €. Thang@agd inchardpfied SR rhdli Se due to a
exanpl e, the physical channel carries two active

changsn the radigrehamuel eondidorp The HIR tgngst isHbersadipsed by the outer loop

I : : | ot 912 shows
S AR B b AR B Sharkel £ LB o 520
10983 t has Shéwi dn GEG. Dpthet teterploypi adpistsCcihenSIR targdtitorachieve the

to ti TA, the required SIR for transport channel 1 .
ir%qwmeg%&s brbsteriforf geHedtrnspaRt phannels 2k afl dtoesc amhalee shown in
; ttird | Y. !

LG nt PR RADR (e T s | fepllf i (KO SRubBihs aftr

timeThe St sodue toethpdiastethhiotramppott ch2iihel d bhsea higheh®8LER target,

adjustnment of the SIR target by the |arge up step
MCWM@ fo & e Aewa BPsiae ARNy dercirapsnorh fapngsl the

TR ot e TR G o OO REe AR Bk Gpggpina 1201

Basd1stped 1 00%a8 Rk o2 theShAk §adond MAIGE NeadERthindl13xRs one of the
for transport channel 1. This change In the required

SrRipdsinddGelie to a change in the radi o channel

S| 95, oFLe o RS, i BB GFRY, i 0

pFaBsON01C hasives taffid d493r e ahmvre irihspbi®.chuneld) @artitions the
outer logp adjusts the SIR target to achieve the

h
fratfis dad o) qReh GAnspert; @anyed intg tyangrort blecles, gpdgsspeh transport block
G AR e A vid] the tialort B8mA SRcRAMP taf transport block, and provides

transport channel data for all active transport channels. A modulator (MOD) 1012 then
processes the transport channel data and overhead data and provides a sequence of
complex-valued chips. For W-CDMA, the processing by modulator 1012 includes (1)
multiplexing transport channel data with overhead data (as shown in FIG. 3) for each
physical channel used for downlink transmission, (2) channelizing (or “spreading”) the
data for each physical channel with an orthogonal variable spreading factor (OVSF)
code assigned to the physical channel, (3) scaling the channelized data for each physical
channel based on a transmit power adjustment control for that physical channel, (4)

combining the channelized data for all physical channels, and (5) spectrally spreading



FIG 9, the sawtooths prior to tinme TA are sharper

(i.e., steeper) than the sawtooths after tine TA- This
WO 2004067169 t he fact that transport channel 1 hBGST/HS2004/043970

hi gher BLER target, which corpgsponds to a |arger down

step size ADNL for transport channel 1. [1094] FIG 10

shows a bl ock diagramof a base station 110x and a

(&F MichahblidX thPas@biedt da wildXa | sraingf sehhiencladSigned to base
stations in FIG 1, and termnal 120xis one of the

tstation A0 t wbiRircthe] seqemg59f dhipshadetransaittenuuiOkTMIB) 1014 then
downl in trans t Q SO
PGt RS 27 R 48 oblaT Sahrallcghlt R FERBhied from
chanrehs 10186 thd feAhimalshe traffic data for each

transport channel into transport bl ocks, codes each

130863 por At termiil 120%a dacodanaruk signah fromebase sfalipd10x is received by
| QFﬁQ
tagg%%aogﬁoggannéﬁ%a%{]% atrEa Q.ltnﬁt @iﬁ]&ans por ?reeéﬂl&e&nt 1054

@bﬁmﬁeﬂlss andAdipitiek ahe redela) sigihl 2o tdbedin pr steeass ©f dataesamples. A
ransport channel data and oveae:]ead dat a an%l provi des

aieg@qﬁlém &DEMQB N DeS.- which apeyche gaplemgntedy ralfﬁhéecewer then
{b&&&?s%?tﬂ@ Yo SR léétthoblcﬁézddtQ“sk%SP £ti'rgat?§'st1i‘ WCM/IA the

ransport channe ta wth over own in
Pprégessi)g byrdeardilapiryH)56ainchiden (B dassmdibliog thoatai saknples with a

et TR fan AP atio L. 8 chaBP G BE hrsfatibled samples
\Cﬁﬂi ovse c%@ésetaq,bﬁg%ité‘%%c&@ﬁa)ta 6REehaPRERETe bHystl&.? channels,

physi cal channel scaling the channelized data for
@ad [(3)ptohsieotly demaduletingthsadcavredadats foxsath phisieat channel with pilot
adj.ust nent. .control for, that si,cal
SR ToPteie i i rrod FmB Arigive (5 Seapribbessor 1058 then
Q’l'éé’éﬂ%@ |t1§e dé’tﬁ%yﬁ@)l sRpfaite fdryeaSR tRASHIMIbREK sent to terminal 120x to
"scranbl i gcgg t@t he conbi ned data with a scranbling
B

9@@@ Aeeod rferithedranspert blO&h dX [dege nrecqsmram%tfh@her provides
g@‘g §§ %%‘i%l eggz ﬁaltlspg‘?[% rg( OQ I(?tlglt érlaﬁe ?oa??\%}?) ttohaegontroller

suog(n_al which is transmtted from an antenna 1016 to

the termnals. [1096] At term nal /1205 the downli nk
J10f7A1 £ Flemrprosesing fr a@nﬂlﬂmﬁrwfr&s&%ﬂmw pesfosmed siailarly to

i&aﬁzde@,r}%eﬁra %ﬂ/%%gr 41Ihg ik Fﬁsplfn% ep4rocess1ng for W-

ecel ver uni cond |ons an Igitize
rCHDMA/ﬁdiesargieélm ﬂmwﬁ&ﬂs BGRP 4iSr a2 1025 daaaz:'smﬁ; lagd 25214, all of
denmodul a

10 h b I
W heh arerr&%éwlrye%‘@i 5%1&9%' glcoégas%é f%'@r@%?ggsgwﬁw@gmtwns at
Qs Pfb@i ﬂﬁtﬁlg‘?&{m %\1 ﬁ‘"@)&' &ehivelyO é% itst1082 and 1062 store

processing b at or 6in I
detscand m:bdiesrfgr ¢dngrotlentsa ogaam é%QMGtspecalvdb's cr anbl i ng

jﬁ@g nce f 8({ g\gﬁ%}% s%v%} cc?nntrol contrgﬁgr ﬁ%ﬁ nae}l fn%pllgrgent process 500 or

700 descnbed above to update the target SIR for each physical channel used for

downlink transmission. Controller 1060 may implement adjustment unit 444 in FIG. 4.
An SIR estimator 1064 estimates the received SIR for each physical channel based on
pilot symbol estimates. A TPC generator 1066 receives the SIR target for each physical
channel from controller 1060 and the received SIR for each physical channel from SIR
estimator 1064. TPC generator 1066 generates TPC commands for each physical
channel based on the received SIR and the SIR target for that physical channel. The

TPC commands are processed by a TX data processor 1072, modulated by a modulator



with OVSF codes to segregate the received data onto
their respective physical channels, and (3) coherently

wa@leewoaieiiet i ng the recei ved data for each physiP@l/US2004/043970

channel with pilot estimates obtain the data synbol
estimates. A receive (RX) data processor 1058 then
decodes the data synbol estinmates for each transport
PORE o@Abnddobyt £ Erahdhditter i 1075, @BE dafshiee@ dedariéind 1082 to base
the’transport block. RX data processor 1058 further
plaben HE¥x.t he status of each received transport bl ock

, gpo r 0 P .
oy FREbisp SRARE 1% 5 itk ifhaf At Rt 1300 i peceived by

BeeRes mrm?_ cedsed banl rycdifbrtlﬁhﬁtl(ﬁe,sadm@fm’atabbye cfeﬁfodﬁlaﬁbr 1042,
downl i nk he downl i nk and uplink processing_f WCDIVA
a@d teosersed b anRfodairbracessoGhPaq ¢ obtas teceiygd iffél commands. A

B 8y sy AR TR, i v

dedsiahd, ovisicitard assl ot éém&nthﬂziliﬁnsmnldptbmmdjadtment control for each
120x, respectively. Menory unj t 1022 é862 s ore
i lon

ahysicah fhantshe sTHE cop HsciPrP&dE used for power
&&Fbﬁf%ﬁfpm\éed%ggﬂﬁ%ﬁdm@ n%oeeﬁhﬁlahmw control,
contro er

may 1 npl enent process 500 or 700
fHO0] i beltbradbeyity, WeCDbﬂhltmmmvlog}a(eggt tr@ispoft @hamwt Hransport block,

Baler ST SR Torgeh i B Rbi ereos Hege et FOAR of eceaception sbove. In

Eér@ral"' the!o‘fécﬁhﬁhc%sﬁés&%éar hel‘@iﬁ“tnﬁ? tUe”if&%& Sot PSWE@G&M@ &f multiple

each physical channel based on pilot synb
ebannaist(es., tvafﬁ'dlnhagmiarcad@ chandels, anskssi m@ghztthnee @umplexed together.

TR haPned rop T B P BUEAN Ry PEES TRk e Hgchpplies, ata

FlafReesdd $HRér M&édlver T636h 628 ehR ity U&%sﬁlﬂtbar@teﬁﬁnymﬁe duration.

conmands fof each ﬁhy3|cal channel based on the
Theesigedl SraitanGIRhan®y o gugeitfigdo byt nl@ﬂaldﬁ;z@ila@arauo signal-to-

br?%rgeerg%ce rag&ﬁgnal (fo-n i ?glgd %&g&m ellsaﬁ ?%uigd Iénﬁastu%ngth pilot

SR, | mded &) Datd @ﬁlfs[’ﬁlﬁsﬁ(ﬁf pétifdrinah O 6x qﬁzﬂﬁy may be quantified by
transmtted via antenna 1052 to base statio

Piﬁglffafxte agens st (R Pk errarate (B RN DITEgR Atte c (FBR), and so on
LT LB 0d B OB O LRSI it

@owindt ipra0WeSPAMIA ystamn. Fhesateahyiqosanspbe 1fsdfor other CDMA

obtai n recei ved TPC commands. A_.TPC praocessor 1024
eremeanbethsT e oE CHTeISR CPPEEAHHAR GHS IS Ut ArigER closed-loop

G S Ol YA, CRLIR P 00208 e s
These tedmnqwb niay aprodeivdedifar powededndobon fl@ipliakd us ed

f[ffOZﬁ)O\AB'[‘he power control techniques described herein may be implemented by
various means. For example, these techniques may be implemented in hardware,
software, or a combination thereof. For a hardware implementation, the processing
units used for power control at a receiver (e.g., RX data processor 1058, controller
1060, SIR estimator 1064, and TPC generator 1066 in FIG. 10) may be implemented
within one or more application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,

micro-controllers, microprocessors, other electronic units designed to perform the



control of the downlink transm ssion to term nal 120x.
[1100] For clarity, WCDMA term nology (e.qg.

wao e@ssgusg channel , transport bl ock, frame, TTPCT/B5R04/043970
target, and BLER target) is usgd for nuch of the
descri ption above. In general, the techniques
descri bed herein may be used for power control of

TaidiibRd deschidbd @kfeid, Gorth cothbiabfiorr tiehedtnetls, @@éb@mg units used for
channel s, and so onE that are nultlplexed togeth

Pheseconstrit guemsmitier 4p-go madulpiel G2 mda RC papqessor 1024 in FIG.
gﬁ; %a&/glsg ‘be u%%fe%egt]e(a %hl{l) Gﬁé@f mogaAgIC{ I B81'Bs I@@%ﬁs 9nd so on.

reover; eac ransrﬁ tt over

gnyo3y i meFsku haﬁdfﬁ.’Vare Tineplrhgnationg) uﬁé | power StdRjtrolretgcliziques may be
quantified b nal -to-noise ratjo
3mg]emen§e@, Wit rm c&-§aptogedures, functlons and so on) that perform the

ra H?scHBé aARd- T S @ﬁcfes dq Be stefequaaeﬁemory unit (e.g.,
Signa pilot stren SO on. ta
nfieAns PiuRii 1@62 meFI@r]rﬁ;rane emcutrpde’dyr 4 yronesgote. g antroRérdd60). The

by BLER, .fra error ra FE acket error rate
SISy UBitimay b Fuplgign fe@m@nn eprbdsem or[exiegagl tg-gpe processor, in
R ééée 11{{5?1 }%esc in begﬁtﬁeiy dof gﬁﬂ'tg ‘tl?espllaﬁ’éé‘é‘opﬁﬁ Narious means as is

specifica for the dowmnlink in a
égae‘tvmirmth‘éraelse t echni ques rray be used for ot her CDVA

Whkie HhepSen srthenotertth HBsRRt BR0RmeRS s Pyided to enable

Aay apdrs AN SRIIRA! BN 1) 20U kd | AR @Baﬁ%elﬂe WrdsBntd hﬁ\feﬁﬁ&[‘t Various
required SIRs. These techni ues §\;,al so be used fo

powifications fothesmembredimpnts rm beresih an@erepbtveﬂloammlﬂ@ﬂ in the art,

5"2 245 R SE Rt TR R P ffPents without
ﬂ%lﬁfoﬁﬂtherhphﬁrcﬁ'\/ﬁbﬁa oS thktiedntion O Thas cme‘@résaﬁﬁ @Pention is not
there For a hardware inplenentation, the processin

dnferdedje b limgted o fisrenshodiments showa heseinbykis tp ge gocorded the widest

Wik Lo %t%ﬁ%%ﬁ%é%}%l ERALLARbED s gg;:lose%sﬂeggfﬁt or

i mpl enmented within one or nore application specific
inte rated crrcurts (ASI Cs), digital signal processors
Hérsg éﬁwlﬁ%cesm ng devi ces (DSPDs),
progr arrrrabl e I ogi ¢ devices (PLDs), field programmuabl e
gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, other electronic
units designed to performthefunctions described
herein, or a conbination thereof. The processing units
used for power control at a transmtter (e.g.,
nodul at or 1012 and TPC processor 1024 in FIG 10)my
al so be inmplenmented within one or nore ASICs, PLDs,
FPGAs, and so on. [1103] For a software

i mpl enent ation, the power control techniques may be

i npl enented with nodul es (e.g., procedures, functions,
and so on) that performthe




functions descri bed herein. The software codes may be

stored in a nenory unit (e.g., nmenory unit 1062 in
wO-2@5/0410%8 and executed by a processor (e.g., CPRPCIL/D8100£043970

1060). The nmenory unit my beZ}anenented within the

processor or external to the processor, in which case

it can be communicatively coupled to the processor via

vari ous neans as i s known g étﬁq rt. [1104] The

previ ous description of t hgl i sC SSsed enmbodi nents is

provided to enable any person skilled in the art to

make or use the present invention. Various .

nodi f ilcat i dndevies in pavieclessismpmIRRE oRpystenpCopPRgIIEy

apparen{_.to t e [ h e erl.c .

ot | ettt BRePRRE bt o ol ofldeet 306 dabCLRERSHebfived in o

envadi updatesinérivaloanid deparitash@ntrieanspére chpiedl tanomgse pheality of

of the invention. Thus, the present_jnvention is not

aneaE TSI and fompEde aSIOTEATILRA e At 152 RBARtA Blaskand

but i . 8 i t.: i 1 - .

the preaar e Ry P R0 (51 Bt athiblined for

iHelflbdaliWH TrdnSp @t ShaulEls bSseGlofl skABuslof the delehstent data block received

b Skt oparacine bovprakete SR Tesdif SRty ot data blocks
Péc%fdéd oﬁleﬁﬁﬁgxggoﬁ Reh@nfeltf i‘hetlﬁé cuﬁ&ﬁt@dhﬁatiﬁfely@ﬁ a8l gs fdedabr power

east one tr port channel anong a plurality o
tcortns pd data draasmmsbion onthk plorafifyonfi trhespors chenoelsof each of
the at | east one data bl ock; and a controller
operative to adjust a single signal quality (SIR

targep nai Mhaide@ide bPElaih @, Whered the Yomtoller #sRe4tive to increase the
channel s based on status of the at | east one data
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transm ssion on the plurality of transport channels.
2. The device of claim1l1l, wherein the controller is

oper aji ve g, id@x?i[:?@fﬁaﬁﬁ‘?, \iﬁké?ei %EQ?Bfﬁégﬁ%?lggﬁ?ﬁgh@Sn chammels

step i'f any one 0o e a east one dat

¢¢ asedatdatrdthbd fespectivg dbwn desprsizes end vbeSiRlieapgedp Bastxbd value
on_a down step.if all of %he t | east .one dat%.block )
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a respective down step size, and
wherein the up step is a fixed value and the down step

Isiszzgtélf g? afhgrgélv{cgsc}f c?a%vr\lm 2,8\}v§£ei%| he u%ns?é]ﬁ}isds% to gtffrgt value if an
erased block is received for a transport channel without an erased block in a prior
update interval and set to a second value otherwise, the first value being larger than the

second value.

5. An apparatus in a wireless communication system, comprising:

means for processing at least one data block, received in a current update
interval and on at least one transport channel among a plurality of transport channels,
and providing a status of each of the at least one data block; and

means for adjusting a signal quality (SIR) target maintained for the plurality of

transport channels based on the status of the at least one data block received in the



transport channels with erased data bl ocks in the

current update interval. 4. The device of claim 2,
wob@se6T6g he up step is set to a first val ue i PCHIS2004/043970
erased bl ock is received for transport channel

wi thout an erased block in a prior update interval and

set to a second value otherw se, the first value being
arafuphhte hitiel, $AeRNItheT TR Qarget is Adjusie@ Bk allURitd lfloéks received on
wi rel eSs communi cati on system conprising: means for

ptl @@amtr@aamels isctbe coment gpdaie biterwrl, andde ieddar pewer control of data

rent u e Iy, at. | east one transport
tt’ﬁ‘étlo%ﬁtsﬂtf é“ﬁs ﬁ’ zﬁT gﬁ‘%t raer%Ssport channel s, and
providing a status of each of the at |east one data
bl ock; and neans for adjusting a signal quality (SIR
t ar ge6. mai ¥t daviRedn BOYIreleRs COMIHENGAEGN SYSIQIR,LRRIPEIINg:
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ock rece I'n thecur I ht'erva erern

chigerdl ipdager QﬁérvztlSarﬁﬁ jotisdt eldadp ymal ﬂrandpdsra chhmek santcmcgeait phtality of
on all transport channels in the current up

trapsotahanneds, pad tpgEgvidg a siiisent ee%ihtfrtht %lrsatt afladata block; and
transaissd Ay %ﬁefaﬁ? R e Rde Vsi a.l ug Fgg@@ St?g%i? Sﬁfone of the at

6. A device In 7 el'ess co
deastporiesdaragblock xéaduaed)mihe sament up&tatritwaltio ap emsahd;atablock and to

I east 0 ata bl ecel v rent
aratsoahe siilafet i aosbe St one s blnckereamued it Bt update
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status of each of the at | east one data bl ock;
trnsmissibepn thegrlwmalityeofitenspret dasecls si gnal qual i ty
(SIR) target if any one of the at |east one data bl ock
received in the current update interval is an erased

data bl ock TRBdetiBe BLEILRRSEWhEBINYabth bATHESH 126t Gid trsport channel
the at |east one data bl ock received in the current

Up dstosiafed: siithap lasp-,ecg@@ cblerk arrbt aelks(BIERY darget; ad Swherein the

n SI on
hiiler 57 qPaRfivs R ARFHER o Gt efie, e X Bl RO OKooed the
®LER atdst Gor catiesBthe afRad odé trifpodlichi@rst one transport
channel is associated with a respective block error

rate (BLER) target, and wherein the controller is

oper at8' ve t[(1)1 8&? Eg 8@?‘&%5 ng?fééert%ﬂ)fstﬁe cﬁleﬁgsl (%Legﬁfvettg increase the

meet Or excee or eac

ISER sdrgeriey id apstephavinigamneliustdble sibe ankewd derake HeaSIR farget by a
wherein the controller . is operative to increase the
dprupiepdiByingpn adIusigblersits- havi ng an adj ust abl e si ze and
to decrease the SIR target by a down step having an
adj ust abl e si ze.

9. The device of claim 8, wherein the up step is set to a first value if an

erased block is received for a transport channel without an erased block in a prior
update interval and set to a second value otherwise, the first value being larger than the

second value.

10.  The device of claim 6, wherein the controller is operative to increase the
SIR target by an up step having a fixed size and to decrease the SIR target by a down

step having an adjustable size.



9. The device of claim8, wherein the up step is set
to a first value if an erased block is received for a
wo e@ssgusg channel without an erased bl ock i n BCPUS®N4/043970

update interval and set to a cond val ue ot herw se,

the first value being |arger an the' second val ue.

10. The device of claim®6, wherein the controller is
operatjve trgeideicease claif H), Rwhakietaddy ofRhd!PLEbRE of transport
having a fixed size and to decrease.the SIR target by
shahowls is asspeinigd ivith avespastive dewn stepisizs selectalfigas dles /dovan step used
f,claim,1 rein each of the plurality of

g?@ﬁ%%%ghmgﬂgﬁﬁgF% is associated with a respective

down step size selectable as the down step used to

decrease the SIR target. 12. The device of .claim 11, .

wher eil3- t hdhe daricopf elpim d 15 whergigy the sentealiey és fugthgheparaiive to set
0 t Q t '

GRS o OB, dcpt P B3 0P ERDR B o pbRRhanncls
iwitht digsed datadidcks bk euirattampdate intédal. The devi ce of

claim1l, wherein the down step size for each of the
plurality of transport channels is deternined based on

a bl ogk erF[gé dedlct {BYER 1??5&91% cifd kb ﬁBwhes?&)t si28For each of the

transport rmat selected for the transport channel .
pluralfipef deuspoet dianodlaisndedermimeat Brsed bhe ookt erairirete (BL.ER) target

further operative to satura he SIR rget, to be
#he A lrasy o ?E@@P@?lﬁ‘i’rﬁ@g S‘?‘lﬁqﬁiﬁ’cﬁtth‘:vtém@%‘% g]1%‘.1“31’I'he devi ce
of claim6, wherein each of the at | east one data

bl ock received in the current update interval is

associldt ed Thetdevizer afsgleim i6y eviisrein khel ipontrlday, is alsrther operative to
erei current update i,nterval is shorter than a
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bl ock received in the current update interval. 16. The

devi ce of claim 15, wherein the controller is

oper atlbve {Thejdevicsagfeclpine G wharaingeachigt te Ypleasteqne data block

any.one th t_l.eas - . . ' ' .
208103 e 3eROR BB uf SSESEEY bl aion
ARE raRrfen ticcublelt tpdageintddasids shotted thian IGiceq bisult dmation among
adjustnent duration if all_ of the at | east one data

et deasens datablpek resaived iy tha cumend pdate fitavelal are good

data bl ocks, wherein the down step indicates an anount
of adjustnment to the SIR target per frame, and wherein
t he adpust Mhetdedice aifichaimi )i wladreia théeomrntizeis opertiventesincrease

for which to apply the adjustnent to the SIR target.. .
the SHhiaraRRYCEL BP Stebaf An 61° ohdiectriopsh ong didshlgnfeceived in the

duf &t PRate BoteAf 8Snldied data block and to decrease the SIR target based on a
down step and an adjustment duration if all of the at least one data block received in the
current update interval are good data blocks, wherein the down step indicates an amount
of adjustment to the SIR target per frame, and wherein the adjustment duration indicates

the number of frames for which to apply the adjustment to the SIR target.
17.  The device of claim 16, wherein the adjustment duration indicates the
number of frames covered by a longest block duration among the at least one data block

and for which an adjustment to the SIR target has not been made previously.

18.  The device of claim 6, further comprising:



nunber of frames covered by a | ongest block duration
anong the at | east one data bl ock and for which an

w@eajosseresit to the SIR target has not been nmadeCT/US2004/043970

previously. 18. The device of,glaim®6, further
conprising:a transmt power control (TPC) processor
operative to conpare a received SIR for the data

t r ansgitfskah wa@t Reiitrd1EPE) BrdcREe bpaatvdtoosimisard B@eceived SIR
commands used to adjust transmt power for the data

foraihs atps trapsmigsion Fgainsgdhg SRR dargel andprovidghEeicammpads used to
W, t el.ess conmini ' .1 s a Code Division
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processing at | east one data bl ock received in a . .
cur r eAP- updie deviee Of ¢im n Whsrein the wHslessyrpanmpnigation, system is a

. -1 ., I'@DM?] sport channel s; neans
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data bl ock received in the current update interval as

a good data block or, an.erased data hl ock, means for
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transport” channels. 2I. A processor readable medi a” f or
st or i mepans Surringeisirsa sigarlaplabity SIB) Wirgeliany oes/pLthetap least one
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anong ngeafi ﬂfr&iebﬁeﬂsiﬁ% tHer SIRStARYet ifGMaoTiBe &t lesktloaé Ahtad]etk received
status of each of the at |east one data bl ock received

iim theherrent pedate inerseleare gped data tlecks, woegingtie SR tageet irused for
cid S| ' SIR
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received in the current update interval is an erased

data bl ock; and decrease the SIRtarget if all of the

at | eddt odeP@sessOetaRleBedip fuStoTHe RETICH PREQReTA R Y ewireless
lqatieL ¥l are good data bl ocks, wherein the SIR target

devi S

i's used for power control of data transm ssion on the

pl ur alprdcgsit leashnapaiata Whenmekved 22 2 ohrmet hethtointerval and on at

djusting a signal qualit | R). target .used for power
?eajst one transport chqa:nnel aglnong al}iur(a ity of transport channels; P

determine a status of each of the at least one data block received in the current
update interval as a good data block or an erased data block;

increase a signal quality (SIR) target if any one of the at least one data block
received in the current update interval is an erased data block; and

decrease the SIR target if all of the at least one data block received in the current
update interval are good data blocks, wherein the SIR target is used for power control of

data transmission on the plurality of transport channels.

22. A method of adjusting a signal quality (SIR) target used for power

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



control of a data transm ssion in a wreless
communi cati on system conpri sing: processing at | east
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and on at |east one transportsgfhannel anong a
plurality of transport channe?s determ ning a status
of each of the at |east one data bl ock received in the
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A a carten te Interva on at | east one
trans memmt@mesmmg@ il afil afrthé iat Yeasf ohe dmapdodk received in the
channel s and to_provide a status of each of the at
lcuEent u@ﬁ@te@g@gabtrs(ggod dafa b E’ g%nt roll er operative to
increase a signal quality (SIR) target based on an up
step if any one of the at |east one data bl ock
recei 28d i m\ ddwéceduraweimlessmdanmnﬁmienwdtemscomprisi@sed

data bl ock, decrease the SIR ta e

ren oGRSV fyBooen ! BTt oTe AaE e ug in current

tugﬁatg liﬁt%ﬁm 2HOUAL & Tehidt edn\éettar@ts&t @ﬁeﬂwﬂ atn@nglao pHiSality 3¢ transport
date the down step if one of the at least one

charmels apdito pmedweesiatuﬁot" ¢ae ofitheatlcasipmatdatatiodk; ond i s

an erased, dat wher ei n t.he a sed
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W rel ess conmuni cati on syst em conpr i Si ng. neans f or

isrased daip lpcks dgcaepse thendRdarest based Rn ecloamasep if gllof the at least one
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antgoistiisdarczassd date backawheresba SHafaesiipared frppewericepirol of data
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received in the current update interval is an erased

dat a bl ock;, neans far decreasing the SIR target based
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ahd bhet lehstlona sanspoet ciianrze! binoeg a plurality of transport channels;

means for determining a status of each of the at least one data block received in

the current update interval as a good data block or an erased data block;

means for increasing a signal quality (SIR) target based on an up step if any one
of the at least one data block received in the current update interval is an erased data
block;

means for decreasing the SIR target based on a down step if all of the at least

one data block received in the current update interval are good data blocks; and



received in the current update interval is an erased

data bl ock, wherein the SIR target is used for power
we@oemsiaileof data transm ssion on the pluralityP@Gf/US2004/043970
transport channels. 25. A methpd of adjusting a signa
quality (SIR) target used for power control of a data
transm ssion in a wireless conmuni cati on system

CONPY infafg for BcRIKE MHe Aowhedgs ifOne Bad af Bhoak ldast ane data block
current update interval on at |east_ one transport

céraived in theoovgrent wdatesinferyal oF an eraspshydnta bloplsriregrain the SIR target is
det er i ni o .
it PRk EkoBisdt i i RlnsiE R tn 8 Bulicy BE SRR Akt

good data block or an erased data bl ock; increasing
the SIR target based on an up step if. an ne of t

. h
at | ed8t ode mepthed Bf gdlushag & vigepl; qralife (%la%e r BFget d}ﬁﬁfgtf%r power
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dat a lb¢cebhng at &aviednd dathlbvdodkuinr e murrapdegdatd nitewaladn at deast one
ood data bl ocks; and updating the do step if any

SrEsTSFt qhﬁ%n%@moaagtplwﬁ@yagﬁan%og&iawigi ved in the

cur r ek HRRRLa L ¥ Bhchl of 1R at8EAE 6Ak 8ith B1dek 96deived in the current

update interval as a good data block or an erased data block;

increasing the SIR target based on an up step if any one of the at least one data
block received in the current update interval is an erased data block;

decreasing the SIR target based on a down step if all of the at least one data
block received in the current update interval are good data blocks; and

updating the down step if any one of the at least one data block received in the

current update interval is an erased data block.



