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t echni ques in accordance wth an enbodi ment of the present invention; and
15 a measured SIR for a received signal is compared to the SIR target. A power

control message may then be generated for delivery to the transmitter based on the
result of the SIR comparison (e.g., indicating whether transmit power modifications
are desirable). A problem with this power control technique (and other similar
methods) is that the BLER measurement is relatively slow and, therefore, the
20 transmit power is not able to adapt quickly to changes in channel conditions. As
can be appreciated, this may result in poor communication quality in a

communication system having a non-fixed channel.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is a block diagram illustrating a prior art communication apparatus

that is capable of performing power control functions;

Fig. 2 is a block diagram illustrating a communication apparatus in
accordance with an embodiment of the present invention;

Fig. 3 is a block diagram illustrating one possible implementation of the

30 apparatus of Fig. 2;

Fig. 4 is a block diagram illustrating a communication apparatus that is
adapted for use within a cellular system implementing code division multiple access
(CDMA) techniques in accordance with an embodiment of the present invention;

and



1 WD 03/052966 PCT/1B02/05408 Fig. 5is a block diagramillustrating a
communi cati on apparatus that uses SIR target information to perform SSDT
functi onswor3asaes dance with an enbodi nent of the presentPCrnBexisien. 5
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value (e.g., an SIRtarget) in a co I cat1 on system based on channel
condi ti ons. THescnbthbetsinandostaction wnthsmalemboél}nw:ﬁ mapibepmplcr@nwg vathm
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is defined only by the appended claims, appropriately interpreted, along with the

full range of equivalents to which the claims are entitled. In the drawings, like

20 numerals refer to the same or similar functionality throughout the several views. \
The present invention relates to methods and structures for updating a
_quality measure target value (e.g., an SIR target) in a communication system based
on channel conditions. The methods and structures are capable of providing a
relatively rapid response to changing channel conditions in the system. In a power
25  control scenario, the use of channel condition information to update the quality
measure target value can result in rapid convergence in a power control loop by
eliminating the need to wait for corresponding error rate information. Error rate
information may then be used to refine the quality measure target value when the
error rate information is available. The methods and structures for updating a
30 quality measure target value also have application in systems and devices that
include a site selection diversity transmit (SSDT) mode of operation. The inventive

principles may be used in a variety of different wireless communication system



include a site selection diversity transmt (SSDT) node of operation. The
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uses the i nf otramceioer, tvie a Irediess eomrmmu@tlbh@hkm&it rap receatecar(tBingR)2. f The t he
conmuni cati on ap, ener a

target forl0t h&c G at e 138‘91"@93%%&3%%% ff) & ﬁgl?q%i %’st{l?t%iidrr F SI A

determ ned by doBgeP!1ACkrSiERE ﬂh@t Feceﬁ&! 'ﬁ@{a@ran%lo caikbrd fefd L BafbEmi Of the
apparatus 10. The SIR estimator estimates an SIR of the received signal

usi ng channel repeasemtetien. ST bacthenmsl n@dnaiyr 1@@@8@%@?@9&%@ﬁlgmlfc@cstm&te The
conpari son uni

2 d Sl SI R d
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nmessage gener glcoivesthe bm@aﬁfﬁﬁmﬁug@ﬁ@m&h@feca%ﬁ 1hﬁ[hdg1@é‘s&hélhﬂ’&1@tlbﬁwr
control nessage based on the conparison result. The transmtter 28 and

transmit lant eeiprniseadlaskictenraie GHLER) for testammumnieationspngetusdOt he renot e
transceiver thr oug pjf for
exanpl e, a request %Slﬁ?tca}‘\%e'igénegzﬁo glggeggpﬁéﬁ?a? %gﬁll:tgg%o Ql gﬁea fixed

anount. The rggrirates 80Gatddas thet eseifadBEER 1 teranadelyy tie mea& aﬁ‘eldralfa/ a

single antenna with the addition_of ap?ro priate
estimator 20 and a desired BLER of the apparatus 10. The SIR estimator 18

estimates an SIR of the received signal using channel parameters determined by the

20 channel estimator 16. The comparison unit 24 compares the estimated SIR to the

SIR target generated by the SIR target generator 22 and outputs a comparison result

to the message generator 26. The message generator 26 then generates a power

control message based on the comparison result. The transmitter 28 and transmit

antenna 30 are then used to transmit the message to the remote transceiver through a

25 wireless channel. The message may include, for example, a request to increase or

decrease the transmit power by a fixed amount. The receive and transmit antennas

12, 30 may be replaced by a single antenna with the addition of appropriate
duplexing functionality.

Because error rates in communication systems are typically small, the

30 process of measuring the BLER ofreceived information will typically be relatively

slow. That is, the convergence time will be at least on the order of 1/BLER. Thus,

the SIR target that is generated by the SIR target generator 22 will typically be slow

to react to changes in channel condition. For this reason, when channel conditions
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dupl exing functionality. Because error rates in comrunication systens are
typically small, the 30 process of neasuring the BLER of received

i nf or mat i w0 08i051966 ypi cal ly be relatively slow That is, Prog/IB@OseIsgence
time will be at | east on the order of 1BLER Thus,, the SIRtarget that is
generated by the SIR target generator 22 will typical lf' be slow to react
to changes i rehahgayribére guanibe ipsriodsdnring whichethe ippaiaiten] & FapltesIPtEEN®i t i ons

Uhe appar at uShEBL RO 0b A i SES i) RebrafFae R Rl AR OF)

that is inadegueR @ffiRrappaiangviong the desired BLER of the apparatus 10.
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distribution_ system (MVDS) tran iver, a r.adi o, nsc er
i Ehi nowi 6 e o IBEReR o g oL (ARG HOR A ety ot sl B8 Yeliker v
(MANs), and Vﬂ(ﬁﬁ}lﬁ (E& cl-éss H@ﬂ&é&véﬁ%ﬁlﬁﬂsczeﬂ‘ef ®ItBDS th96Ral vaRiResk Iﬁ%Sace' vers,

and ot hers. strate communi cation apparatus 32 includes: a
recei ve ant erﬂnealmultqa)mteh@men:sﬁstem(LMMh penubipeintmybichagel disirispipn

estimator 40, a f ce estimator 42, nSR targe 4, a
conpari son uri FteE’G{M&f[@E%‘éeﬂéeén%k? 3/ray£ 10 tra(nl’s‘é‘?‘%?#g‘{ %llug Hgfesg PO& af)
transmt ant epgaa nedyorkd(LK&s), h&eﬁ@ﬁdlﬁ&rp(ai’éiﬂ AGwHEC KVIWINS EI Anc@pAas aress 10 of
20 Fig. 1, the SIR target generat or 44 of Fig. 2 uses channel paraneters

esti mat ed 1py netwerks IQM) wirtiepmloer] |@® transerivass¢pd psrss|AS ilnstepsed, the

Per f ormance i nfornati estim Sti (e.g.,
bl ock error r%u?fﬁ%} &I %péjaﬁaéus ésdnaﬁgl/est heﬁgkganw: ot 3getﬁerg§e§‘ggrr %
devel op the SiEnhdrgeinatoBBgush BIR ehanmet 40, a performance estimator 42, an SIR

target generator 44, a comparison unit 46, a message generator 48, a transmitter 50,

and a transmit antenna 52. Unlike the corresponding block within apparatus 10 of

20 Fig. 1, the SIR target generator 44 of Fig. 2 uses channel parameters estimated by

the channel estimator 38 to develop the SIR target. Performance information

estimated by the performance estimator 42 (e.g., block error rate) may also be used

by the SIR target generator 44 to develop the SIR target. By using channel

parameters to develop the SIR target, the target is able to adapt quickly to changes

25 in channel conditions before corresponding performance information has been

measured. As before, the SIR of a receive signal is estimated by an SIR estimator

40 and is compared to the SIR target. A message may then be generated and
delivered to a remote transceiver based on the comparison result.

It should be appreciated that the blocks illustrated in Fig. 2 (and in other

30  block diagrams referred to herein) are functional in nature and do not necessarily

represent discrete hardware elements. For example, in at least one embodiment,

one or more of the blocks are implemented in software within a single (or multiple)

digital processing device(s) in the apparatus 32. This may include, for example, a
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paranmeters to develop the SIR target, the target is able to adapt quickly
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gate array (FPGA), an appl ication specific integrated circuit (ASIC
and/ or ot her sinclade.ier pxamplednesinaraats: b CEPT 8t SYB DOECTIGd A5e 1P

estimator 42 e;%%gérénﬁﬁﬁde”&tteﬁ el ‘T}{Q%h%neﬁ’%%tﬁrﬁ%ﬁ??gm n%%%%t frhobE may be

useful for m ni n [R'target va I ncl ude, for
exanpl e, bl ocdhaﬁﬂidmifofrﬁzitmn thattm@r‘rremeedemltb@' ths&]iﬁ&jargeeganenatoréﬂm dederohimg her

per formance neasures. The channel e r 38 est i mat
channel i Af or3esiRotirgsh yel uﬁafhb%mﬁeé@w@rt%m%}f%?‘ﬁ’&er 2@3&%9’6?11644 to
determ ne 10 Chan‘;ﬁﬁﬁtstrgﬁétﬂse JiieSvdi®dity! Bathuingf ﬂfeseéﬂﬂpéleeng%%}lﬁf number

of paths int t he strengt hs, nobi | € vel ocit adi ng
rates, synbol vaemmegyvanmrccsabntwsqn symhodmazfehffbent/\blenkssyammcs ocﬁtotdr h‘1<f><é€r ent

bl ocks, variance of tota , .and/or others tion to the
channel par an@tegys EVSt ﬁ’ealéé’rt 3%&1 iﬂ%ﬁ“&?@ﬁ%&d{’?#&dﬁﬁéﬁrﬁs

est1 mat or %%xraﬁhsm et dmhfe] AWMt ers GRS edifnPBr MVEHBES chdi@kl My be
required by t SIR estimator 40 or other functions within the

conmmuni catlﬁonpaampaﬁatth@mbd nequirest byl the STR estiseptendbeti atesrtfunctioas ®éar i son
unit 46 is shown as ca|faerec n|t that determ nes a difference between
the SIR targe © SHYHE AP IRAPRAHT Q her conpari son techni ques and/ or

structures may al ter fhat iivshrated %nib%@ﬂnent, the comparison unit 46 is shown as a
difference unit that determines a difference between the SIR target and the SIR
estimate. Other comparison techniques and/or structures may alternatively be used

20 (e.g., aratio unit, etc.). When a difference unit is used, the message generator 48
may use the sign (and possibly the magnitude) of the difference to develop the
message for delivery to the remote transceiver. For example, if the difference is
negative, then the SIR estimate is larger than the SIR target and the message
generator may generate a message requesting the remote transceiver to reduce the

25 transmit power by a fixed amount (e.g., 1 decibel (dB)). If the difference is
positive, then the SIR estimate is less than the SIR target and the message generator
may generate a message requesting the remote transceiver to increase the transmit
power by a fixed amount. The message generator 48 may alternatively require the
magnitude of the difference to exceed a threshold level before a change in transmit

30 power is requested. As will be appreciated, many alternative methods for
developing a power control message can also be used. For example, the message
generator 48 may simply send the difference information to the remote transceiver

and let the remote transceiver make the power control decision based thereon.
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20 (e.g., aratiounit, etc.). Wien a difference unit is used, the nessage
generator 48 nmay use the sign (and possibly the nagnitude) of the

di f f er encwotos/ossel op the nessage for delivery to the remordBoy@nescei ver .
For exanple, if the difference is negative, then the SIR estimate is

| arger than the SIR target and the nessage enerator may generate a
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by a fixed ampunt (e.qg., 1 decibel (dB)). If.the.difference is ositive,
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nmessage can al so bpjguseada vieuk dExaaRl @ustididgiessagenicgioieimiattudAs thay si mply

send the difference infornation to the renote transceiver and let the
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03/ 052966 PCT, - Simkdarl v e nd the
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di spensi ng w pdraiberodkesdlopet bythe chgar] estimator 881 Ad STRiar gt norrdvdion amihdthi cat i on

apparatus 32. As will be appreciated, many other__techni ques f eliverin
pover contlfol isighogrardedip ¢aarest the saiimate e Xit%$ma§aégeé9§8nat8r %é)‘é’giﬁbl e. ’

Fig. 3isab ' ' @fdrgtich FOETERE 3hicCRFGRRABAY 1Smade t hat
represents oné&g%g%}dzﬁ%?)?}n% ean%htlgtqngn 16(;‘} %t)g'ré%agpar atus 32 011?‘)t Fig. %. As
iIlustrated, awailadeR Aavopeting®ni urdt 60 cobines phovsteded STk gaigatawehithe SI R
An SR tar get CBEBENRBHTEAPE BEE S 13 SUBr OU dBE°Fo 1Bl ptEiel
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performance information (e.g., error rate information) is made avail able.
A conbi natlisontaugst tné theoortsicties tare Meny aligradtivel Rmtanajon taghmiquen @nd/or
correction information tlo lr%enerate the actual SIR target. In the
illustrated SHSBHFH A 2158 ¥RUeEnbi nat | on unit 60 determines the sumof the
estimated SIR 15 t g #8¢astbitk fiodReRt@TiheOiRvéRIoN) thiyapforhdrRE RetithMer 42

conbi nati on techni ques and/ or ) ) ]
determines the BLER of the receiver 36 for use by the SIR target correction unit 58

in developing the correction term. In general, the actual BLER of a wireless
20 communication device will depend upon the format parameters of signals in the
system (e.g., coding schemes, block length, etc.), the channel parameters, and the
SIR target of the device (or another quality measure target value). Therefore, if the
format parameters and desired BLER are known, it is theoretically possible to
calculate the SIR target using the present channel parameters. Often, however, the
25 function describing the relationship between the format parameters, the channel
parameters, the BLER, and the SIR target is difficult to obtain, but many good
approximations can be derived. In at least one implementation, the SIR target

estimator 56 uses one of these approximations to determine the SIR target estimate.

30 Because the approximation is often relatively easy to calculate once the
estimated channel parameters have been determined, the estimated SIR target can
react quickly to changes in channel conditions. Once error information is available,

the SIR target correction unit 58 can use the error information to correct the SIR
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structures can also be used. In at |east one enbodi nent of the invention,
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react qui ckl o] ' - i {4 3 11 ion is
avai | agl e, %/Sﬁéiegﬁ &ﬁ{%rﬁ ggﬂﬁgtceg—%b?%%#é)ﬁﬁél}%%ﬂ)@gé%péjg&gggﬁ'? ﬁgﬁgyé;%gsgﬁ%‘eor mat i on
to correct thendStidn RriEdqidred Fidathe BIRAdrB200bdMM urtitF]y diusesdultigtie.a Thus, a

relatively accurate SIR target value is Vﬂ‘igl able shortly afé{g; a change
i n channell0 cohertel GABVEEFICESEIPN AR hEBGTahg P JULP r HGUENT dhe ¥ife fargelen
though corr %?BPJ)&hQ@oﬂ‘ﬁ?tﬁHé e?{hre?ésuftﬁig%oh%rg&{&%h%mao%. Modt 1R orREEN
obt ai ned. Thus; situations ere a grossly inadequate SIR target value is
used for an extiexitaentmfdie miveivna fieeSIRAagetegiaator hismsed witbortianiSdR nmay be

avoided. It should be . appregiated that.the SIR target.approximaiion
function wil Italigﬁb?%%tlgﬂ}g&éﬁgl(ﬁ'%%gmr@%téﬂl ghot Héea%ES‘aP%?%B“aE%? feﬁglt es are
not perfectly, agedepte. The fact that even sonme of the SIRtarget error is
conpensat ed by the “approxi mation wi || decrease the correction term
required fif om t he I8IdRetimpipmentationethe SR targettesRatar hesppeoximeatentheifRa 10
shorter convegﬂl%g ce tj[rrﬁ, | n. enertalz the nore accurate the SIR target

appr oxi mat i orAEst UsRethe BT RINECARAY0Rs 1| t i ng convergence time will be. In at
| east one enbodi ment of the invention, the SIR target estimator 56 is used
w thout an SIR

S]ZR‘carget=C+D*“02

20 where O is the variance of the total block energy (i.e., the amount of energy
received on all of the code block symbols) and C and D are variables that depend
upon parameters that are known a priori (e.g., coding scheme, bit rate, desired
BLER, etc.). The variance 0% can be measured directly by the channel estimator 38
or it can be computed from other estimated channel parameters. In one approach,

25  values for C and D are stored within a lookup table in the communication apparatus
54 and appropriate values are retrieved when needed.

Fig. 4 is a block diagram illustrating a communication apparatus 62 in
accordance with another embodiment of the present invention. The communication
apparatus 62 is adapted for use within a cellular-type system implementing code

30 division multiple access (CDMA) techniques. The communication apparatus 62
may be implemented as either a mobile communicator or a base station transceiver
within the cellular-type system. As illustrated, the apparatus 62 includes: areceive

antenna 34, a despreader 64, a rake receiver 66, a channel estimator 38, an SIR

7



target correction unit 58 (i.e., no correction based on neasured
performance |l evel are made). 15 In one inplenentation, the SIR target

est i mat orwbd3apmseoxi mates the SIR target using the foll owmchgBexpsass on: Sl R
target = C+ D* 0'2 20 where 62 is the variance of the total bl ock energy
(i.e., the amount of energy received on all of the code block synbols) and

C and D are \estiinatyird8, 2 drspdet @B caryclicpreungracy fack SR it 0. aniSABI#ES pri or |

(e.g., codin ch bi d.,r.at ired. . : j e 62 can
be' Heasured GPRRCT oy YRR eRtoshErt b B srorBhfiady wibo, 4IoRARIELE, O0
from ot her estditm gehesfiabpelcritar 487 afidmitteNs () aed afpisdEcinted S2aiesn for C

and D are stored within a | ookup table in the communi cati on apparatus 54
and appr opr i dheanpsraies6oisénplemented aga webHe prpaaicalor.ghe peeive guIGIBC di agr am
illustratipg a. [ .cati - [ ' er

enbodi nment Qofﬁlﬁg‘%ﬁ% %%td Sﬁgc\}en ?Igg{l)&fﬁgglg gl% %ﬁ%@g?ﬁ%&%&é’ﬁ%& at&%gn 2 is
adapt ed for uSae dédphdades6Lddsprehdy orieyp encay of thasignylks asimp (INMFAdedmi@@s.di vi si on

mul ti pl e access (CDMA) techni ques. The co nj cati on apparatus 62  my be
i npl enent ed akheefhamas! estingsan g@ﬁ‘l‘ﬁfﬁ?%%gﬁ%‘ Sespregh mdorgation g SHIACCei ver
within the cely I i , imncl udes:
a receive anéthg{rfillrl]eg p?ﬁ%fﬂﬁe%@%rﬁ{eg‘acﬁ S%déﬁd&? é%%(lgg'r e%%?gg?e%%@tgﬁgﬁﬁéﬁel

esti mat or 38, estimaisRn STR WO 8dc8Ev28 6ign HTFink B 2i@bd08metest detamored H thea
decoder 68, a_cyclic.redunda ck (CRC), uni.it 70, an targe

esti nat or 1%6,0}’_&}%“@6%“%’3@5@?' &Bgﬁg@?arrgﬁ fiﬁ‘\’inf‘tofg? eﬁ“‘@@%?’ﬁi:@&{gﬂ%‘?ﬁu%o, a

conparison  Wstq 88 ch&ite PaagRtBeARERiNEd BP thefcHahAdl SRtibRF 380, TIRMNSIRA
transmt antenna 52. When  the apparatus 62 is inplenented as a nobile

conmuni cat or , tatdetvalee isi debivemd éntha cembBatiph bnit é8ei ve spread spectrum CDVA
signals fromone noye renote .bgse stations. ..The despreader. G4 .despreads
one or nore of thcelf%q r@.{g%‘egewgli 6%913 V%@ﬁmuztﬁpe%}.l Co%oélegﬁgﬁsﬁglate é‘fli&lnnt or 38

then processegpdrhieuifesE satoh BARESHBihthER BRbleiBY.eThe hevdded 6pddcanet ers for
t he correspondlljng channel . The SIR estimator 40 then estinmates an SIR of

the recei ved theisaltingsigngl. dhaidl 7Quseadesodpd sigeal sxfarmprsignisipn the daaydethannel
estimtor 38. GSRQ%G%LJB ar;[daqruggt%fyﬁé [3@51%" e.g.?aseﬁetrwﬁ?atg%%f %ﬁcsélﬁ)rg)%lgrﬁh tﬁ/eal ue

apparatus 62. The SIR target correction unit 72 updates a SIR target correction

term according to each CRC result. A correct CRC will cause a decrease in the

correction term by the constant DELTA_UP, while an error CRC will cause an

20 increase in the correction term by the constant DELTA DOWN. As described

previously, the SIR target estimator 56 will typically respond quickly to changes in

channel conditions. The SIR target correction unit 72 will then update the SIR

target estimate once error information is available. The estimated SIR target is

combined with the correction term in the combination unit 60 and the resulting SIR

25 target is compared with the SIR estimate in the comparison unit 46. The message

generator 48 then generates a message based upon the comparison results and the

message is transmitted to the remote base station using the transmitter 50 and

transmit antenna 52. A similar approach may be used when the communication

apparatus 62 is implemented as a cellular base station, although the receive antenna

30 34 will receive CDMA signals from one or more remote users rather than one or
more remote base stations.

In at least one aspect of the present invention, SIR target calculations are

used within a cellular-based communication system to support a site selection

8



based on channel paraneters determ ned by the channel estimator 38. The SIR
target value is delivered to the conbination unit 60. The rake receiver 66
i sol at es wearmosesrul t i pat h conponents associated with a pamrtiBeuisass base
station and conbi nes them coherently. The decoder 68 decodes 15 the
resulting signal. The CRC 70 uses decoded signal information fromthe
decoder 68 t odidesity tramsmait (LHNEDithgdeCrOperation.sIn thisgnodesaf qperatient agebilss CRC

errors) within the . ar at 62. .The SIR.target.correctien..Hni updat es
a SIR target W@@Pfﬁgﬁm BpRled cc&oﬁl%wth g Ot pupBe pf alf%récnt(%rb rg%ect CRC
Wil cause a gRed@3AR tlalsthid® it SAPALIulR finde FoT SRaniple wiRA HadiankdE b UP,
while an error CRC wll cause an 20 increase in the correction termby the

const ant DEL Teneb@vistaiien idating Baepbilsopeiating iSSP Raoderan sy figh todsethght or 56
w il typical |y L eoRondvgil Ghilane & 6539885 il BANEsfRA% i A8 pad'® SIR

target correc n up arget estimte once
error i nformadthish i anvihkd, abé eharfdte cesditiond ed (ke Retvabgpet statfon amnbfiered wit h

the correction termin the combination unjt 60 and the resulting SIR 25
target is congpurmetely differeniiranthecdeppgl cenditionsd thegipdpysdyse tion- 4dhe The
message gene 8 Stk rison
results and t%lzé o %s%%@%irbsrg‘??ggng%‘lﬁt %tg%&;r: @%ﬁg@g&;ﬁgﬁ;ﬂ%g@ﬁ Eh?gfs ?Jg}r%ﬁhsi ng
the transm tt@erebtepndelativaindargt SARtterpetemd: cduld iresultar Usipgribacdveniye be used

when the communi ¢ation apparatus 62 js inpl enented a cell.ul ar base
Station. dbt hRRAPIE GOEES) 6 ANTekh AMICE GUBRRFIY P S CHRVE RIS FEHEE § f r om

one or nore reaple, W §ﬁ W&Eﬂ?& o8 8h Ohew BREQtABAD ifoRAPBraatRtHONS. I n

at | east one aspect o e present 1 nvention, SIR target calcul ations are
used within aexxeiple)l camobids kebps dranki of et dhanne yohditon ok egshaandidats ibiase
selection 8 WD.03/052966 PCT/ | 02/% 408 diversi.t {??n m'fu SSDT) node of
operation. | nStEHAdHHEosRalaDsration, | hus, apapprogimate, FAVBPCiY A Sabl e of

choosi ng whi ctl,s0061ti8h niyBE B TabRf fofthdefa® MR Alin A8 Bew ARt A1 iydeldctddi(@sm t to
it at a particular tinme’ For exanple, when the channel from one base

station ig5f adightly adtenobives i6 fherchiamg condismofridgetharbasaitations ase aabt her 5
pace staton WDgRS ERRNReekenROhehaage, PUF RELLISIALNELI AR CRT O
are often hasten convergence for the new base station significantly.
In the past, mobiles operating in SSDT mode would typically select a base
station based on the total power received from each candidate base. However, the
20 performance of areceiver (e.g., BLER, etc.) may not be a function of receive power
alone, but may also be a function of other channel parameters. Disregarding this
fact can result in a transition to a base station that has a higher received power, but
which results in a lower performance level. Therefore, in at least one embodiment
of the invention, a system is provided that uses SIR target values that are calculated
25 using estimated channel parameters as part of an SSDT-type base station selection
criterion.
Fig. 5 is ablock diagram illustrating a communication apparatus 80 that uses
SIR target information to perform SSDT functions in accordance with an
embodiment of the present invention. As illustrated, the apparatus 80 is similar to
30 the apparatus 62 of Fig. 4; however, an SSDT manager 82 has been added. As
shown, the SSDT manager 82 receives the present SIR target estimate from the SIR
target estimator 56 for a base station (i.e., BASE 1) that is currently being tracked \
by the channel estimator 38. The SSDT manager 82 also receives SIR target

9



conpletely different fromthe channel conditions of the previous base
station. If the SIR target of the previous base station were used with the
new base wpDaBiosmays6 therefore, a relatively |large SIR targ@CTaBoxs4esoul d
result. Using the inventive 10 principles, however, a relatively quick
adjustnment of the SIR target val ue can be nade based on the channel

condi ti on of Qshmaree\ﬂomasat@mt c@matcprﬁnbthé appapteBtdhatiass assesiaterbvdh oze mobi | e

keeps track of theé)&l?aﬁg &Porﬁgéé sob ng&%%ﬂg bﬁ% eotﬁ%l%mon

during nor mal © ue for a new

base station t@?ét EEinRNe drdddveldped Wllﬂiﬁl ahertrh@nteldhmﬁemn tlﬁpr@Stas 80 thiai Oon i s
sel ected (or slightly after). Even if the channel conditions of the

ot her base staeitlmeameas gotmilyrigdheene Winsrajed: c'IEhfF e3P awager $4esss fRent i ve
SR target scalg a&{t Hestth Ls«%lﬁét%ﬂb Sfﬁlkxasg@fﬁfoﬁgtoca%ws%g SR Riasd fgigieW Dase

station S|gn operating In woul d
typically sel ﬁ@theapbaa&ls 861 Biado]ntldaasdcb SiRtmfget etstltrmtespﬂleSDTenmage]cBZ rom
each candi dat e base. However, the erfornance of a receiver

BLER, etc.) r&gyAse CB%Sl%Fffoﬁ“rFétCPE%la&FP %b%smFlo%P%ﬁCémﬁﬁ?Ceﬁ%&F &'so be a
function of %Pﬁ!’rec%ﬂ;%ﬂ%Slnepﬁbélf’@{e%ﬁbasg gtgﬁgar ding this fact can result in

a transition to a base“station that has a higher received power, but which
results in a | oweringtend ofﬁlaﬁﬁétalrmed;tlmélfbm@fmt@l,inﬂwSéthrg%tsstlrmterSéﬁbodi ment

of the inventjo ste rov edt a tar et values that are
cal cul at ed® 25&’6555% @é?argrefg%%ﬁlagﬁlﬁ?‘n IOy Sﬁt{iﬁggéﬁﬂﬁﬁt ﬁﬂ“éﬁ > type
base station sghiffitdRNuni¢dot @i Qfer Flfled InfofmaidH) OCEeH HIRITSIR |thighf ati ng a
comuni cation apparatus 80 that uses SIR target information to perform

SSDT f unct i onestinmatesdertheleorcested SIR tauget infosmaiiomrvilléypieally respesdaricklrient i on.

% hovever . aiprsetrith aamets st naetd i, e SsTa sRRR Y Ral o 2o

82 receives t&h@aﬂé%ﬂf@%arﬁicﬁil? 8¢lg@ingamt dpiiat bhscomtidieinSlcht rdapfi@e! Tesd i mat or
56 for a base station (i.e BASE 1) that is currently being tracked b

the channdf eanproashde baw, statipe sshptiomeainaler beimplpmented senqEs ﬁhaa@dget

1003085500 BT UL e S o0 S B S RS

(e.g., BASE 2ofthBASBTWa4ss statign sblecticihg®eesatihan appdRatus that also implements
power control. It should be appreciated that these techniques can also be used in
apparatuses that do not use power control.

20 In the embodiments described above, signal to interference ratio (SIR) is
used as a communication quality measure. It should be appreciated that other
measures of communication quality can alternatively be used in accordance with the
present invention including, for example, signal to noise ratio (SNR), signal to
interference and noise ratio (SINR), bit error rate, signal power, and others.

25 Although the present invention has been described in conjunction with
certain embodiments, it is to be understood that modifications and variations may
be resorted to without departing from the spirit and scope of the invention as those
skilled in the art readily understand. Such modifications and variations are

considered to be within the purview and scope of the invention and the appended

30 claims.
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target estimates are devel oped within other receive channels in the
apparatus 80 that are the sane as or simlar to the one illustrated. The
SSDT nanawero3®29eses the 5 target estinates to sel ect one Pefi/IBo0SHES e
stations to act as the servicing base station for the apparatus 80. In
addition to the SIR target estimates, the SSDT nanager 82 may al so
consider other criteria as part of the base station selection process
~e.g., total received power |evel of each base, etc.). Instead of the SIR
target esti e .g?nergte_d inthe SIRtarget estimators 56, 10 the SSDT
manager 82 gm&#% rrected SIR target information output by the
conbi nation ynit AQdn@humtdidh apsh&tedompfigihgrat i on) . Because the SIR target
estimates (or the corrected SIR target information) will typically respond
qui ckly to corresphaniehFsimang e cpime shamiel PaREITHAY, 2 CRENSSISEIARR nager
82 may be  capahbehQla B & doled HoRfihb Ao RRib{ EanRdsgast al i on in near
real time. This approach to base station seflectl on can al so be

i mpl enent ed i n noagGiNMAneaseetargeegdnatabr tegekmhm, quatityrhesup pageavalge B0 . of
Fig. 5, SIRtarget estimtes are used.as part ?f t he § T baae st ation
sel ection pr QPRG0N ADDAT susinlga(fhaﬁlffgé’a’fafﬂf BhERtE %B%@?’l control . 1t
shoul d be appg@giat edd Ghdity hesiee e Rilqsfpreantinglasiesipel wdedfot # quality
appar atuses that do not use power control. 20 In the enbodi nents descri bed
above, si gnaimeagire pgsepinisd avitighe eampupigition 4paralysed as a conmuni cati on
quality neasure. It should be appreciated that other neasures of

comuni cation quality can alternatively be used in accordance with the
present inventi onThacémdiungatidroappesetuspif elaing il gwbdreino noi se rati o (SNR),
signal tg_ int erfer.gncaﬂand noi s$e rtati 0 {?SI NI'«(:‘);t bit. er ror. [ gte eslja1 gal
power, anf ot her s Saigsiiality RSasHe fHfgct SRR SERRIART § 5187H AL HEEH NS bed i n
conj uncti on \#IR) targ@+hRien enbodi ments, it is to be understood that

nodi fications and variations may be resorted to without departing fromthe
spirit and scope of the invention as those skilled in the art readily
under stand. Such LELcati oF Iyrat.tQn - considered to be wthin
t he purview ghd s@ggg%'@%hgﬁ@n%@%a}{%gg%gﬂtlivgﬁ{;glgénded 30 clainms. 10 WO
03/ 052966 PCT/ | B024i0 §udlBy mhaire tagetdeasmiodinclydes a quality measure target estimator

to determine an estimated quality measure target value using channel parameters

15  estimated by said channel estimator and a quality measure target correction unit to
correct said estimated quality measure target value based on performance information.
4. The communication apparatus of claim 3, wherein:

said performance information includes block error rate (BLER) information.

5. The communication apparatus of claim 1, wherein:
20 said quality measure target generator generates said quality measure target value

using symbol energy variance information associated with the communication channel.
6. The communication apparatus of claim 1, comprising:

a quality measure estimator to estimate an actual quality measure value for a

signal received from the communication channel.
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1. A conmuni cation apparatus, conprising: a channel estimator to estinate
channel paraneters for a comrunication channel based on a signal received
from t he wormesioeé@t i on channel ; and 5 a quality neasure t®CFABOXBSAE at or to
generate a quality neasure target value for the conmuni cation apparatus
usi ng channel paraneters estinmated by said channel estimator, said quality
nmeasure target value representing a desired value for a quality neasure
associated with the communi cati on apparatus. 2. The conmuni cati on apparat us
of claiml1, Wherehg: 10 saidf uaIitXFnEaFurg target generator generates a
signal to int'erferéhE& PR Y BPRM S AT VaIUE 3% The communi cati on
apparatus of cl ai g hesswieeicRitors & et ial Yowdasihiel hadsgRe igeaEvatthe
includes a quality measure target estimator to determ ne an estinated

qual i ty meas@FiEmaigd geality meaare wlvgandibaaalitympass tarest vave-est i mat ed by said
channel estimator and a quality neasure target correction unit to correct
said estimated quality neasure target val ue based on performnce

i nf ormati on. 8..4. The connmmivhat ipparagppirchaing, whereiai m 3, wherein: said

per for mance i nformati on inclﬁdes bl ock e&%§&~hate BLE%} i nformation. 5.
The communi cat i onS4pSSFEE2H" TPEFaHSS & glﬁQm?émg:la'quality measur e
target generator generates said quality neasure target value using synbo
energy variance information associated with the comruni cati on channel. 6.
The conmuni c& i on ThpserEgsalen aparas P cloBApr VBFRIg: a qual ity neasure
estimator to estl @Bh%oﬂﬂmﬂfcwa{a Alnlstiy 2 PRASHISN Y3hddeivbOr @

signal 'received fromthe comuni'cation channel. 11 WO 03/ 052966

PCT/ 1 B02/ 05408 7. The comruni cati on apparatus of claim®6, conprising: a

nmessage generator .o generate a power control ssage based on the
esti mat ed qu&pityTﬁ%ﬁ%ﬂF@anWHH“%ﬁggﬁﬁic%ﬁ%ﬁiW@gﬁ@asure target value. _8.
The communi cat isg8 pRRiAEaSn Hppslatils M Ipart- o€ cede divisisinthltglemadodssat i on

apparatus is a handheld comunicator. 9. The communi cation apparatus of
claim1, WhelePMA) system.

11. A method for generating a quality measure target value within a communication
apparatus, comprising:
estimating channel parameters for a communication channel based on a signal
received from the communication channel; and
15 calculating the quality measure target value using the estimated channel

parameters.

12. The method of claim 11, wherein:
calculating the quality measure target value includes determining an estimated

quality measure target value using the estimated channel parameters.

20 13, The method of claim 12, wherein:
calculating the quality measure target value further includes correcting the
estimated quality measure target value based on performance information associated

with the communication apparatus.
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said communi cation apparatus is a base station transceiver. 10. The
communi cation apparatus of claim1, wherein: said conmunication apparatus
is part oWOa3wsrdes di vi sion nmultiple access 10 (CDVA) systemiBd20s5408 nmet hod
for generating a quality measure target value within a conmunication
apparatus, conprising: estimating channel paranmeters for a comunication
channel based on a signal received fromthe communi cation channel; and 15
calculating the quality nmeasure target value using the estimted channel

par anet ers. . The netho .claim1l. wherein: calculating the quality
measure tar gé%‘ val I?%%?dﬂ?}gcia“aé?eW g an estimated quality measure
target val ue usi ngajiherfahid¥eismedion ieludesabRok tesisateIBLER) infhematiwhhod of

claim12, wherein: calculating the quality neasure target value further
i ncludes correcting the estimated quality neasure target val ue based on

performance ipnfor ?%I L A5S0GiAt 8 dwhiefdh t he communi cation apparatus. 12 WO
03/ 052966 PCI/[BO 08" 14. The’ method of claim 13, wherein: said

per f or mance i nf or restimating ohetmediparamblorsinadndes estinatiog eHesRyna ofthsfolaing. 15,

The met hod of .claim 11 er.ei,n: estimtin ' des
estimating at thleé&‘ﬁrﬂeﬁﬁgpﬁ SR &g %qr?%%gga&on%g{ﬁﬁeg’nt%ﬁggﬁﬁ %?E)gg%fhésﬂ}cﬁ%t he
communi cat i orpogtamickion tchenkt, rien gilldiise ofclgeay s thencdr@unicaiiomayppeatispthe
channel, the relative velocity of the co nicatio aq%gar atus, the. fading

rates of pat HadipgrateeofosthuiniRGAIIAIRFARRERAINSY SHBPO Ty raRses R e i n the
conmuni cat i on,ghani8kion @l%n&?-ﬁﬂdaﬁ{lﬁ%?cep?&%&{‘SWf difffrerfl biokRy within BleoCks

wi thin the comunication channel. 10 16. Thé nethod of claim 11, wherein:
cal cul ati ng tdoewmguedaiivy chammslir e t ar get val ue i ncludes cal cul ating a signal
to interference ratio (SIR) target.

10 16. The method of claim 11, wherein:
calculating the quality measure target value includes calculating a signal to

interference ratio (SIR) target.

17. A communication apparatus, comprising:
a channel estimator to estimate channel parameters for a communication
15  channel based on a signal received from the communication channel;
a performance estimator to estimate a performance parameter of the
communication apparatus; and
a quality measure target generator to generate a quality measure target value for
the communication apparatus, wherein said quality measure target generator generates
20  said quality measure target value using channel parameters estimated by said channel
estimator and the estimated performance parameter determined by said performance

estimator.

18.  The communication apparatus of claim 17, wherein:
said performance estimator estimates a receive error rate of the communication
25  apparatus and said quality measure target generator uses said receive error rate to

generate the quality measure target value.
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17. A communi cation apparatus, conprising: a channel estimator to estimate
channel paraneters for a communication 15 channel based on a signal

recei ved Wpoaai0s39e6 conmruni cati on channel ; a performance esPCTABMY05UGS
estimate a performance paraneter of the comrunication apparatus; and a
gqual ity neasure target generator to generate a quality measure target val ue
for the conmunication apparatus, wherein said quality nmeasure target
generator generates 20 said quality nmeasure target val ue using channel
paraneters estimated by said channel estimator and the estinmated
performance paraneter determ ned by said performance estimator. 18. The
cormuni cat i onAPDAfdrAlnicigh BrhfanWIRIRkIY7, SBbdiper f or mance esti mt or
estimates a receive error rate of the comunication 25 apparatus and said
qual i ty measure t seigetualiomerastre farges gsnesaiprispeibe phasneparymaters o deprmiéner at e
the quality neasure.target..val . The
conmmuni cat i onana?ﬁBrzfl?%Ifl?Jg %q’ht%'l%gl %ﬂef%%et\/\h\%l%g{ng%s g@ﬂﬁgg%rlﬁ%é{aﬁ% S%I%é%ar get
gener at or useg cohectehadppedxifae goalitgneatae tegevaiune an approxi mate quality
nmeasure target value and the estinmated performance paraneter to correct
the approximate quality neasure target value. 5 20. The communi cation
appar at us of ;fd.ai MieloomMAGHi @iiBn apPrshuS SRRl 172 %hbBE Or estimates at | east
one of the follow ng: the nunber of paths in the conmunication channel,
the strengths of patdehairel esnaonsstinateart leest capahthefollawiagr Blegumber fel oci ty
of 1 he. Commngf ast 1% 2BRE! ?ﬁ Yfon Eﬂa%nfel?%engreﬁgﬁg%f ?)ta 1Rk hige cérﬂmhﬁi@ation
conmmuni cat i onPchaliner, syr};ooﬁ energy variancgs in t?’ne conmuni cat 1 on
channel , 1o agdniveythartese bebrigef tismwhohmiatioo pffeeates thelfadinkstesiof pritls t he

comruni cati on channel. . 21. The co i cation apparatus of .cl.aim 17
conpri sing: aRATIYIHEASH flhangel, ?y%g‘?nefgy vaut Cﬁ'glfléheacoa]ﬁ%‘frﬁl 46 Wihe of
the si gnalg r egRiviRshcel bQMENSnERIBRIffeddnt BRI PiHIL thie cBfEhRidIRESEE@ANEL.
generator to generate a power control nessage based on the 15 estimated

qual ity neasure and the quality neasure target val ue.

21.  The communication apparatus of claim 17, comprising:

a quality measure estimator to estimate a quality measure of the signal received
from the communication channel; and
a message generator to generate a power control message based on the

15  estimated quality measure and the quality measure target value.

22. A mobile communicator, comprising:

a first quality measure target generator to generate a first quality measure target
value for a first remote base station using estimated channel parameters for a
communication channel between said mobile communicator and said first remote base

20  station;

a second quality measure target generator to generate a second quality measure
target value for a second remote base station using estimated channel parameters for a
communication channel between said mobile communicator and said second remote

base station; and
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22. A nobile comunicator, conprising: a first quality measure target
generator to generate a first quality neasure target value for a first
renot e bawe sos9p®©n usi ng estimat ed channel paraneters foPCa/iBeFemi cati on
channel between said nobile communicator and said first renote base 20
station; a second quality neasure target generator to generate a second
quality neasure target value for a second renote base station using

esti mated channel paraneters for a connunication channel betmeen sai d
nmobi | e communi cator ,and sai d second renote tation;

03/ 052966 PCT/ | BOZ/S5%)gctioq manpger (¢ eifiliﬁﬁlo af‘g%?“"f“&" §%|a%%§e“3°‘f“% e base
station to acl.Ra Br fRMBNGrPRRRcatdralsing bt ikt Jate fiffo QhilRy QAT itfEREOT
using at least said first quality nmeasure target value and said second
qual ity neasumémﬁmﬂg@ﬂSvamSQUQEBwaﬁéeW@EﬂW@u@onnunlcator of claim 22,
wherein: 5 said first and second quality measure target generators |nclude
SIR target generators. 24. The nobile communicator of claim 22,

conpri sing: ai3.l eafte motdlecbh@iunipasiriof ylaimeds wlerdiar get generator to generate
at | east one ot her q allt neasur e target val ue for at a$t ﬁgg ot her
renote base stati ofid fecon quality ancappre téﬁgg‘ég?lﬁ’ﬁat??ﬁﬂﬁ‘gg §ERLredi g at

| east one ot aggg&lty neasure target value to select said renote base
station to act as said servicing base station. 25. The nobil e comuni cat or
of claim 22, further conprising: a nessage generator to generate a power

cont ol essage f ofy, 3, LA EARGtor 3¢ Bl 92 RAGAAR: @ corresponding qual ity

nmeasure targe va
at least one other quality measure target generator to generate at least one other

quality measure target value for at least one other remote base station, wherein said site
10  selection manager uses said at least one other quality measure target value to select said

remote base station to act as said servicing base station.
25.  The mobile communicator of claim 22, further comprising:

a message generator to generate a power control message for a remote base

station based on a corresponding quality measure target value.
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