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present iwWo@abs®R7 pertains to wirel ess comuni cati ons, anaCTMB&0F10

enbodi nents, to CDVMA conmuni cations, and other enbodi nents, to wireless 10
conmmuni cation devices operating in site selection diversity transmt (SSDT)
node. Cross-Reference to Related Applications 15 This application clains
priority under 35 U S.C. 120 to related co- pending U S. Patent
Application entitled "METHOD AND APPARATUS FOR GENERATI NG A QUALITY
MEASURE TARGET VARMIREBASEDQ CONLY TMEOAST) METHRODDER mber 17,

2001, having applicati ri Q/ Vi At t or ney
docket nunber 884C§M@Hm®ﬁﬁg%55§wg&&i@mm i gnee as the
present application and which is incorporated herein by reference.
Background 25 Code division nulti ;%I e access (CDVA) is a technique for
spread-spectrum digital comrunica for many applications,

i ncluding, for exanple, nobile communications. In CDVA systens, data

signals are conbined with a spreading waveformto forma coded signal for
transm ssion. At Thepresobinventjon pretainsde wiingtads sorgmahichonsoatyl MS@mRi t h a

simlar spreadi vef t.o_extract.the data 30,si chni que
provi des hi gi* g@&(&ag@%ﬁﬁ’%\“&%}oﬁ& &Y é’%}ér erenrl?g)?%ge%%\%%ﬂgle\%ﬁede

bandwi dtjly t qdnfisfiiagR R Sbdtatitd histakéledtioardiversitiueamsitie(SSDHct s of
narrow band interference. Miultipath effects nmake synchronization nore
difficult <P the wirel ess channel froma base station to a reception
devi ce may have several paths of different tinme-delays, which may vary due
to the novenment of the 35 reception device. WO 03/052967 PCT/1B02/ 05410

W rel ess comuni cation devCrosssReference toBblated ARDAICREQNS) | whi ch communi cat e
CDVA signals with renote base stations, often operate in a site

15 This application claims priority under 35 U.S.C. § 120 to related co-
pending U. S. Patent Application entitled “METHOD AND APPARATUS FOR
GENERATING A QUALITY MEASURE TARGET VALUE BASED ON
CHANNEL CONDITIONS?”, filed December 17, 2001, having application serial
number 10/021,541 and having Attorney docket number 884.654us1, which is

20 assigned to the same assignee as the present application and which is incorporated

herein by reference.
Background
25 Code division multiple access (CDMA) is a technique for spread-spectrum

digital communications used for many applications, including, for example,
mobile communications. In CDMA systems, data signals are combined with a
spreading waveform to form a coded signal for transmission. At the receiver, the
received signal is combined with a similar spreading waveform to extract the data
30  signals. The technique provides high data capacity by spreading signal energy
over a wide bandwidth to increase bandwidth utilization and reduce the effects of
narrow band interference. Multipath effects make synchronization more difficult
since the wireless channel from a base station to a reception device may have
several paths of different time-delays, which may vary due to the movement of the

35 reception device.



selection diversity transmt (SSDT) node for selection of base stations to
comuni cation with. One problemw th SSDT node is that sone algorithns, 5
such as sw@malos2967 i nterference ratio (SIR) estination andPCTagw5d10
estimation algorithnms, are unable to quickly adapt to the quick changes in
channel conditions that occur when transferring comunications from one
base station to aWaitelss comnnicatierydevicsale gi mopdestapendovhighce, especial |y
after the selectian of ew  pri {] r uni cation. 10
One speci fi COPPBYHEHE 9@& .s%@&(@sm\gﬁﬁ%%%ﬁ?g%essk%%g}lge% fgse af ?%Egsmgcsg%venti onal Iy
i mpl enent  paskkctien divesityiRhhaidSSD Tinodafar eclectémsofitese satipmter  whi | e

mai nt ai ni ng desired perfornance | evel s. venti.onal power cgntrol nethods
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to contral tgaRakibnAAWELterfdrondd181iO (BIRY) ebt@Rftion 4@ fRIqaekoyesstipatiomt e ( BLER)
of 15 received data may be nonitored and conpared to a desired BLER A SIR

target is tdlgorithmpciropacble by quindy edatite e %ﬁé@a@&sm@h@m%@qd&ms In the
I nner 1.00p, g, &E%ﬁlsﬁxgrftrﬁkg%ﬁsig c@mﬁﬁﬁﬁlﬁ%{&g 5386 bh® sﬁ:ﬁ{&?@% eththe the SIR .

target. A power con e may then be generated for delivery to the
transmitter Tisedyassuliie poespdrformaficd, hepeSiaRy eBeanpthe selostiqnefgunew ndi cat i ng
whet her transmit po nodi.fications..are 20 desirable). A problemw th this

ver
power cont r TIPEYIRFYTIBIQLIOE CORHEIRIR | ar  nethods) is that the BLER

measur en@nt i s rebaé kperific mbblentdreh istpoeretartml. MbbilddtRiotsar get is not abl e
to adapt quickly to changes in channel conditions..As maéﬁf be . ag&r eci at ed,
this may resWnveRipngHy mpISRFIHPYEICONIIBsheds IRFURILRS HARTISHGHBPY Fons

change fast %hﬂ@ﬂ}iﬁitﬁﬁiﬁﬁ%r@e&iréw&fonﬂﬁi’cetI%eﬂse edinvedtRAal pvdBlcbttolDescri ption

of the Draw ngs e appended clainms are directed to some of the various
embodi nent s wethodhinplewerta ndsteddenr Brictusphaieg an ewer wep and g ides oPpt i on
presents a npre

' Vgt i on when
consi dered i tr? @ (r)l{r%ﬁgggfn%%ﬁt %3\936,“]{1{&@& ?@t%gg’%h%le&rcg I%ran{ lﬁ%giﬁrlé]%@r ence nunbers
refer tolsinietéved daaayeanglitoued drdeconfparpdrie s desided BLER. A SIRItargetriat es an
operational environnment.in which %nbgdi nts of.t he[n pr esent i nvention may
be practiced®ed developed for the receiver based on the comparison. In the inner loop, 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

20  desirable). A problem with this power control technique (and other similar
methods) is that the BLER measurement is relatively slow and, therefore, the SIR
target is not able to adapt quickly to changes in channel conditions. As may be
appreciated, this may result in poor communication quality when channel
conditions change faster than transmit power may be readjusted.

25

Brief Description of the Drawings

The appended claims are directed to some of the various embodiments of
the present invention. However, the detailed description presents a more complete
30  understanding of the present invention when considered in connection with the
figures, wherein like reference numbers refer to similar items throughout the
figures and:
FIG. 1 illustrates an operational environment in which embodiments of the

present invention may be practiced;



WO 03/ 052967 PCT/1B02/05410 FIG 2 is a block diagramof a wreless
communi cation device in accordance with an enbodi nent of the present

i nventi orwOmBB@s2987i s a bl ock diagramof a SIR target generParaB0/05410
accordance with an enbodi nent of the present invention; 5 FIG 4 is a

bl ock diagram of a carrier frequency correction unit in  accordance with an
enbodi nent of t h&IEr 2isemblopindiegranpef 2 wirglesy communigatindgvicgdit of a

comuni cati gn ocedure | 0 i : . enbodi nent of the present

i nventi on; Iﬁ"?“(g%aélcf’?’lgj%%%@oﬁrggﬂ%g?ﬁea&%%%fcg Errl%&ggr managi ng SIR targets
in 10 accordanc&I@i 3 is ablockiiingianeof 2 SIR tahget geresaot inj asoendenerwitlame FI G 7
is an iIIustr%'EJi on of &I’?R t ar get nagenent in accordance with an

enbodi ment  Gbpfassf af tpr?sﬁ{}tglﬁf’?rgﬁ.n’ Det ai | ed Description 15 The fol |l owi ng
description and tie. 4iPabIoeS diaklaus bf atfrisPesjubhey coerdtioh orinirs of t he
invention suffici entl_%/ to enable those skilled in the art to practice it.
Ot her enbodiaseondancaaxitl sncombrskimert of theressnhinverigdfiical , el ectrical ,

process, and ot hgsigehangas, ARPh esmih Rhilod YRELHPASEIBHAnYEFiBEhons. - 20
| ndi vi dual conponénts an ?VUI’IC'[I ons are optional unless explicitly
required, arghbotlimeens ofjthernreseof inypdioat i ons may vary. Portions and features

of sone enbodi ne may be incl uded | S } t hose of others.
The scope of the%ﬁﬁvgﬁst%lgﬂw C@ﬁ%(?ﬁ%ggoscee@lr?ﬁ%r#%?altghgﬁ)%dta{#%t e clainms and

al | avaiibablagcaatice atitnirsemddimphtasiehd pressneirtvientiorpand ai ns to wi rel ess
communi cations, and in so 25 e iments, to code division.pultiple
access (CDMA) corfiftiny it @ﬁét,ratwﬁgﬁﬁaésetm&lﬂ%%l& acGozdaior Aythan

comuni cat i QR eMh&R S BRYradchNBivbitichl t € sel ection diversity transmt
(SSDT) node. The present invention al so pertains to wi deband CDVA ( WCDVR)

communi cations. FIG 1 illustrates an operational environment in which
enbodi ments of the present inventd o ARERIACtT ced. 30 Operational
envi ronnment 100 i ncludes nobile ich may conmmunicate with one

or norelbase stations 104 over comunication channels 110. Mobile station
102 ney be i npl erﬁl%tfgﬂox%fngadégcgp?{o@agzi t}?eodpgyvﬂligg ?ﬁds%gte specific

embodiments of the invention sufficiently to enable those skilled in the art to

practice it. Other embodiments may incorporate structural, logical, electrical,

process, and other changes. Examples merely typify possible variations.

20 Individual components and functions are optional unless explicitly required, and
the sequence of operations may vary. Portions and features of some embodiments
may be included in or substituted for those of others. The scope of the invention
encompasses the full ambit of the claims and all available equivalents.

The present invention pertains to wireless communications, and in some

25  embodiments, to code division multiple access (CDMA) communications, and
other embodiments, to wireless communication devices operating in site selection
diversity transmit (SSDT) mode. The present invention also pertains to wideband
CDMA (WCDMA) communications. FIG. 1 illustrates an operational
environment in which embodiments of the present invention may be practiced.

30  Operational environment 100 includes mobile station 102 which may
communicate with one or more base stations 104 over communication channels
110. Mobile station 102 may be implemented as any form of communication
device or subsystem that may be used within a wireless communication system

including, for example, a handheld communicator, a cellular base station
3



devi ce or subsystemthat nmay be used within a wirel ess communi cati on system
i ncludi ng, for exanple, a handheld conmunicator, a cellular base station 3
WO 03/ 052860382p61 BO2/ 05410 transceiver, a satellite upliper/jBeaonsio nk, or
crosslink transceiver, a transceiver wthin a terrestrial wreless link, a
| ocal nmultipoint distribution system (LMDS) or multipoint nultichannel
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104 and §obik&otkANIANsE Adde 4a @BEYoRkd OMANSY, Fviieless taal lobPAransoeialso i ncl ude

one or nore in-band interfering devices (I1D) 106 which generate
i nterferencengpthefsn the spectrumutilized by base stations 104 and nobile

station 102. .Due ?p%ﬁ%&)% LBEmeR ®PBiSay1 A& ABRdL BhEbf Riotd 1 fledliisl ces - 106,

base stations 10 I'l'e station 102 may experience channel _fading,
nul ti pat h cobjeotsdi8swhimhdndyntassd wrlkipetd reBeations ard fradiiegare selectiyegedibg cul ar 15

Communi cat | SHIEEIRE REr s T r sy i Rar S iRk Buohabah

Conmuni cat i ot ahy torm €ss comuni cati on path,

and may 1pnclopdeationhilodnvirsamehtel 00GRIY el s hcltidd enb anchofelidb MDA ring
conmmuni cati on channels, | n_accordance. with eﬂbo irrem;[s of thm&r esent

i nvention, mepice(ID) AP¢ iknchigeperatepterfeeneeyphy hF P utdl P83 es with

renote base sghighi S akfiobill stafbrSi126De kekleotin b edis 10y aid iatsfitihg ( SSDT)
node. During conmuni cations with a primary base station, conmunication

state par anslevices 10 bhscasatiningd8f andmobily Eptie HRcmay SXRBINe ‘F'é)am_tl%lr gets, may
be mai nt al .n%jdiIlg : &ﬁgﬁh%roﬂ'xﬁ)bﬁgﬁs Qfid BleRGhh \éeconél?ﬂ'onéjﬁniaﬁéfo, ShALLARS - The
comuni cat i GRS AR BATanerer s Hay be used for transferring comunications
to one af thembastcasivaphihristwéent dimsastaiioeaska mobile stlnBoR S aspiyvaicatton , t he

commin cat 9, S8 A PALPHELEY RoRE 5 Sl i SR CHIE AR R, 2o
state par amgpesanie, AmEVBEARICKRI-vaas EDAIAL(WOODNEY) doenrtistidatioorchpaveads. cont r ol
mredi ately aft erInt A ancsla]:necta rvsi/i‘31(‘:]6nr(fl:?orcrlliﬁ;unQriltg g{' ’ghgnﬁésellltr}n eer}tio%nr%%gﬁ"er stgtrig)nOdi rent,
t he accor: P )
102 receives CDMA signals and communicates with remote base stations 104 in
20  site selection diversity transmit (SSDT) mode. During communications with a
primary base station, communication state parameters, such as signal to
interference ratio (SIR) targets, may be maintained for base stations of an active
set of base stations. The communication state parameters may be used for
transferring communications to one of the base stations of the active set. In one
25  embodiment, the communication state parameters may be used for the selection of
a base station from the active set. In another embodiment, the communication
state parameters of the selected base station may be used for power control
immediately after transferring communications. In yet another embodiment, the
communication state parameters may include SIR targets and/or carrier frequency
30 estimates, which may be maintained for base stations of the active set during
communications with the primary base station. In this embodiment, when
transferring communications to a selected base station of the active set, the SIR

target and/or carrier frequency correction for the selected base station may be used

immediately after transferring communications.
4



comuni cation state paraneters may include SIR targets and/or carrier
frequency 30 estinmates, which may be maintai ned for base stations of the
active sewodafsa9g7 commruni cations with the primary base stamiiBo/osht t hi s
enbodi ment, when transferring communications to a sel ected base station of
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conventional_ systens, ich sel ect base stations for ransf.erri

comuni cat | Jﬂég%‘i%é1°9 “\ég’s%ttf %‘ﬁmg‘lm%f& oiglfé?re%g@wlg}@h?é?sel R0 S e ngly,

i mproved Wi rgli@Sset GRTBYNekatcd IniSrRRriiey eshinenieationd tasgkon caahélamthiavi ng

better error performance may be selected for tr_aﬁgsferri ng. ¢o ni cati ons
f

because mai megiTRers STIRS taiyke sonyrafignal sueme el sRled O9sC Y Midtles may be
used for baggshatdMbmALAcd AR sok QP FOTTUBAhdaiiemEay. De achi eved
er transferring co

nore quickly a . | mmuni cations by use of the SIR 20 target
mai nt ai 16d for t hccoadinglyetnassl wirelessoomoBiyedtionsoray bejaghicvsted base

conmuni cat i ons. be .achi eved [ i C .1l ng
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be achieved more quickly after transferring communications by use of the SIR

-]

20  target maintained for the selected base station. Furthermore, improved
communications may be achieved more quickly after transferring communications
because carrier frequency offset may be quickly corrected thereafter. Furthermore,
a more accurate power control message based on the maintained SIR
measurements may be quickly generated after transferring communications to a

25  selected base station.

In one embodiment, SIR target approximations may be based on channel
conditions, including a number of signal paths and/or speed of the mobile station.
In one embodiment, a primary base station may be chosen based at least on signal
to noise ratios (SNRs) of the base stations. In one embodiment, a plurality of SIR

30  targets may be maintained (e.g., one target for each of the base stations of the
primary set). In an alternate embodiment, a SIR target for a particular base station
may be updated when the base station is the primary base station and held
constant for base stations that are not the primary base station. The SIR targets

may be determined by using one or more channels, such as the dedicated physical
5



25 sel ected base station. In one enbodi nent, SIR target approximtions may
be based on channel conditions, including a nunber of signal paths and/or
speed of wbasfeiyst e station. |In one enbodi nent, a pri marpChaBe/estax i on may
be chosen based at |east on signal to noise ratios (SNRs) of the base
stations. In one enbodinent, a plurality of SIR 30 targets may be

mai nt ai ned (detag;hamnniéDPE)C@Et the dedieateth pbysiedh sonfza ehannel CbHp andferapri mary
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e targets ed S|n one or re chamnnel,s, such as
the dedi cat E82HKY §‘F%]aﬂ %&3\%&6@ %%%fh% tigﬁalas&@eiﬁydhﬁel ( DPDCH) ,
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channel (CPI'CH) of a WCDVA system Alternatively, the et for

evaw @@@ﬁ

non-primary base Hﬁb@llﬁﬁbloﬁhﬂlaﬁéanﬂlBﬁ%lWérGIeiﬁ%P%m&PlcF“é%{s )% channel

such as the a%%c%%ﬂpﬁl T“_‘%‘%?&l @R"yoﬁﬁ%ﬁ%%& %hﬁoﬁ r\ﬁ@md@ﬁg){py the 5

particul ar Bage ati1on ramof a wreless
comruni cat i enitaldy fareis¢ WCRbile staamn:b%I&HGel)mlthmualm othwhdeliieasrare Pfo

h -
102 (Fi o 1rediRoun alhee Revraeetp tohnt el h R En et ez, "he s

within qocommeuwdmman@mdremmﬁmeemaemﬂm cb@e dpvisiausuitipieracressat i on

ol 12 v 0CBAAE) EoRAGp AR SASe 008 CgMAd I BB DR BB telor o

mobi | e Comﬁﬁ?%gé?ﬁed)z{s @th@@éﬁmﬁﬂ@&d)rﬁﬂmhfcﬁﬂ%% 6£h ¥&e stitioRitinsceived MR cat i on
system Wen Is 1 nplenented as a nobil e conmuni cator, receive

ant enna 202 awoynmenieition sypieniadV eV CDAAGSImplsmentadss apsolilom one or nore

renote base station signal s
usi ng CDVA é’gﬁ?‘glé‘aa g ?C%R%%lﬁ%ﬁfe%g%(%?%g\%i ree(raa%%&l SO gtl\gé Slg\fl}glr% i oug
mul ti patld cobrpnbesbsmesseaiond eabe wiationsa Deapreadan286 dbspsends bat pomosnel may

conbi ne t he orrpo ent.s ecodes | t
si gnal . ?ElgP ﬁHﬁ&&Wéﬁg’éﬁ‘yE‘Eﬁﬁ%;ecgin@%ﬁﬁ%agiffcﬁ’é@r %(23613818 egdeijngl gnal
i nformati on Biofi§ ﬁﬂltﬁﬁ%&ﬁﬁp&%ﬁtsh@scﬂﬁ‘téﬂ%ﬂl@ﬁ@aﬂidﬁm bise sedtioaraad geyg. , as

percentage of CRC errors)
combine the components coherently. Decoder 212 decodes the resulting signal.

Cyclic redundancy check (CRC) element 214 may use decoded signal information

20  from decoder 212 to detect and quantify errors (e.g., as percentage of CRC errors)
within WCD 200. Channel estimator 210 may processes the despread information
to estimate channel parameters for the corresponding channel. SIR estimator 224
may estimate a SIR of the received signal using channel parameters determined by
channel estimator 210. Any technique, including conventional techniques, for

25  estimating a SIR from channel estimates may be suitable. ~

SIR target generator 216 generates a SIR target based on channel estimates

from channel estimator 210 and performance estimates from CRC element 214.
Embodiments of the present invention may use any conventional SIR target
generation technique. At least one embodiment of the present invention may use

30 the SIR target generation approach described in U. S. Patent Application entitled
“METHOD AND APPARATUS FOR GENERATING A QUALITY MEASURE
TARGET VALUE BASED ON CHANNEL CONDITIONS”, filed December 17,
2001, having application serial number 10/021,541, which is assigned to the same

assignee as the present application and which is incorporated herein by reference.
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wi thin WCD 200. Channel estimator 210 may processes the despread
information to estimte channel paraneters for the correspondi ng channel.
SIR esti mMaD®B/02R47 may estinmate a SIR of the received si gmralr/1BeA/osgiochannel
paraneters determ ned by channel estimator 210. Any technique, including
conventional techniques, for 25 estimating a SIR from channel estimtes may
be suit abl eln stRrdaacestthgahedinents ofithe gesertdpeatignHIR targepgencied on
channel esti,pptes .fro [ AnehReET QLIRS EASSId mat es
from CRC el gﬁgﬂayﬂ%.ge%%ﬁ&%ﬂéﬁg{es ZE?ggsent E\‘lrﬁ%ventli on may use any
convent i onalsetRIR theped] 7 m@nepresen msgatisoguslR Argdistos baserstationbofli ment  of
the present invention y use .30 . the SI.R target generation approach
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detail hel owpﬁﬁ)aar}hﬁlai}rbeutsa‘rgﬁen PECTR £a0 edintplerfifed @ giedse gationaltbougdl 6 may be

conmpared wth the SIR estimate . .provided. b | R estimator 224 |in _conparison
unit 226. NESREGIGER Wyyg%?@éﬁﬁ&éﬁ;ﬂé@?@%p@ O MYEeJELOLE USEESC| udi ng- a
power cont r QLRSS 888 or RBRAGMORIhst BRtiGRTRE $OMd egishiitsantchies PEXSage may
be transmitted to a renote base station using transmtter 230 and transmt

ant enna 232 23R nedsnbd tgplagerl byvp pisglerniampa B’éthﬁh%ﬂd%@hoflﬁﬂﬁl?@@ﬁ is i npl enent ed
as a base Stgl QR REQHI I BES W&, 392 X heaiR6i Ry BMdrsi gnal s

ﬁlb fn}’fltean 1
fromone or ‘nore renbte users rather than one or fore renote base
stati ond5 Reme&inve saitebld fornseivingantddranamittiog freqegriorayékby Bplladee by a

single antenna wi,th.the addition of duplexin i | . ive and
t ragsm' t antoéﬁﬁﬁg’og@%‘?n%ﬁ?l%&éndg%anﬁ{nﬁg , en)élﬁi/gqj;? ggfgﬂa%%f?' 055%?{1 5%31%15'5& t abl e
for recei vi ngmangsihplas Bégatite gipoleiamas, esthosghtothyt tYEE TQatenhas arene

enbodi nent, receive and transmt antennas 202, 232 may be conprised of
also suitable.

In at least one embodiment of the present invention, SIR targets generated
20 for base stations of the active set are used to support a site selection diversity
transmit (SSDT) mode of operation. In this mode, a mobile station may select one
of a number of different base stations to transmit to the mobile station at a
particular time. For example, when the channel from one base station is fading, a
mobile station operating in SSDT mode may switch to another base station whose
25  channel may not be fading. During the transition (i.e., transferring
communications) from one base station to another, the channel conditions of the
new base station may often be significantly different from the channel conditions
of the previous base station. If the SIR target of the previous base station were
used for receipt of communications from the new base station, a relatively large
30  SIR target error could result. In accordance with embodiments of the present
invention, a relatively quick adjustment of the SIR target may be made for
communications with the new base station. In one embodiment, a mobile station

maintains SIR targets for each candidate base station during normal operation.



either a single or separate dipole antennas, although other types of
antennas are also suitable. In at |east one enbodi nent of the present

i nventi orwOSBBs19aT get s generated 20 for base stations of PChdBexisSse set
are used to support a site selection diversity transmt (SSDT) node of

operation. In this node, a nobile station may sel ect one . of nunber of
di fferent baE]@JSs%fa@R%W@UIaE? SIRlaeget ?orta@qu]@s?,ﬁtg‘p@rémgygpiagﬂlag@ ér A% i cul ar

time. For Qﬂh{%th%&ﬁbﬁ&estﬁ%%@éle&éd)m one base station is fading, a
nobi | e statlon operating In mode may switch to another base station
whose 25 channel Imele past, meblieaaﬂatwgs op)@mtm@mti‘bfé)?{ mods ivequihtypically select
transferring ati ol m t t he channel
condi tions o&fb?SHEQ‘ lﬂ]é&fl s[?l é)tta:a 0%&9}89}?{? eéagﬁé‘tﬁ]? ?Agghﬁ%y di fferent
from t he schansetvezohe pénfmncebfza meme(a g),LBLER,sﬁc.Mmaiylmnbe b ffurtchien SI R

target of the. previous base statio or receipt of

communi cat i o‘?fsre‘FeﬂYﬁTPQWaﬂcé\ﬁf %‘&é’éays"‘ﬁ%‘{mg%?lﬁmﬁa?%f’é?tﬁ?eﬁ?ml%r%@%ﬂ%l R target
error coul d HRsdshiding thiPREOHIRREEIM 4 BaesRatiorFuks siafiod et Rasesigpher
invention, a rel atlvely&wck ad ustnment of the SIR target may be nade for
conmuni cat i oieseitigd powered éw}b@@é By alomshperfoimeRes ehplo dherekre, 11& ahhspitl e

station during

nor mal opera@‘lE on. %tggﬁﬁé%gﬁgéﬁ%gggﬁg%g%g‘?Eﬁ%ﬁgittrslﬂg%g{éox| mate SIR
target flar acahmlmtbnhssangbsihma’heﬂ creynélgasanaitbralab part of a base stationtshlectiome t he new
base station l? %ﬂ In t he past, nobile stations operating in SSDT
node woul d t a base station based on the total power

E ecei veg L];E rR om ea0¢)JRc:aﬁﬁiﬂ ziatrgaﬁ@sﬁ]glatéalhmea@rtypé di@ep&mlrﬁlaﬁdmnﬁ?mﬁombr ecei ver
e.qg. etc not be a functj ei ve power al.on ut may
al so be a fuﬁlﬂé?m%b%Pseé‘ﬂlrf@f g@”?ﬁ%ﬁ%ﬁ“p%ﬁ?a eﬂ“’?ﬁ%’dﬁsﬁﬁﬁ ORRYs fact may

result-in a- ﬁafyg%%‘ éﬁe'r%ﬂ@r i qhﬂ@ﬁ@y 1n§fu§5'f9f‘e)¥ziﬂﬂﬂe hASckerrdrr B Ssit efvgicei ved

power, but na sult in a lower performance |evel. Therefore, in at |east
one enbddi memate, symbéletionvasatand wihes prroiniance measuses. Gherncbesimatpy2tG t hat are

10 cal cul ated VI %EPBE e station
selection cft %Stlrgaﬁg?ﬁﬁcggwﬁ?@%%%um ?ﬁﬁ ﬂ?ﬁ Stb}enLg% eg\é?ﬁﬁﬁst any
type of per fﬁargmg@&rdtaﬁblrmﬁtdemnmmelﬁli tmystsb@hma&fyuhclhdﬁ fgesxengpie, tige t he SIR

target for tIQuem er o at‘}lls t?le cﬁt a 1 he pe%h strengths, mobile velocity, path fading

rates, symbol energy variances, variances between symbols of different blocks,
20  variance of total block energy, and/or others. In addition to the channel parameters
used by SIR target generator 216, channel estimator 210 may also estimate almost
any other channel parameters that may be required by SIR estimator 224 or other
functions within WCD 200.
WCD 200 may also include base station selector 218 which may select a
25  base station for transferring communications as part of SSDT mode operations.
Base station selector 218 may receive active set SIR targets 217 generated by SIR
target generator 216 and/or channel estimates provided by channel estimator 210.
Base station selector 218 may provide base station selection signal 219 for use by
SIR target generator 216, an embodiment of which is described in more detail
30  below. Base station selector 218 may also provide base station selection signal
219 to carrier frequency correction unit 204, Base station selector 208 may also
provide a signal to message generator 228 for use in indicating the selected base

station to a system controller.



target generator 216. This may include, for exanple, block error rate, bit
error 15 rate, symbol error rate, and other performance measures. Channel
est i mat orwPX0/05298y esti mate al nost any form of channel i nfrernBod/@aix hat may
be used by SIR target generator 216 to determne SIR targets. This may
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station selector .218 nay, al s r oyi i / i i 219 to
carrier f r e LA BYSHG tsir%ﬁaﬁiaﬁﬁfgejp &%3138%?%? %%Rﬁ@g%&%egﬁs%gp%ay al so
providela siphpsitallqantiissagiehigdraratessing 2Etdmts registersror inmanerigsj eigpthére

sel ected base station to a systemcontrall.er., 8 WO 03/ 052967

PCT/ | B02/ 054%¢h M a5ag FLov#ss Tasruesion ?’ij‘gfl?lﬂ A% havi ng several separate

el ements, one OIFIADS & HblokR @iLtANBNE SR getdnot esbcariinceyithan

i mpl enent ed by conbi nations of software-configured el enents, suych_ as
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hardvare el BN S ol SSnu@Par (11ERL) MuBheh SHPUAREMAS, alears such as
processi ng, conputl ng; Calculati ng, eternrning, displaying, or the like,
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308 for one or more base stations when the WCD is communicating with the

20  primary base station. SIR target generators 302 and 304 may receive channel
estimates from a channel estimator such as channel estimator 210 (FIG. 2), and in
one embodiment, the channel estimator may provide channel estimates for more
than one channel. For example, the channel estimator may provide channel
estimates for a current channel with the primary base station, as well as channel

25  estimates for channels with other base stations of the active set. In this
embodiment, channel estimator 210 (FIG. 2) may include more than one
functional channel estimator unit.

In one embodiment, a single one of active set SIR target generator 304
may be used. In this embodiment, the single active set SIR target generator 304

30 may generate SIR targets for the various base stations of the active set in a serial
fashion. In an alternate embodiment, one active set SIR target generator 304 may
be employed for each base station (or a predetermined number of base stations) of

the active set in which SIR targets are to be generated.



such information storage, transm ssion or display devices. FIG 3 is a

bl ock diagramof a SIR target generator in accordance with an enbodi nent
of the prweeansissventi on. SIR target generator 300 may be PsaiiBedaise1of or use
as SIR target generator 216 (FIG 2) although other devices nay al so be 15
suitable. SIR target generator 300 includes primary base station SIR target
generat or 302 t oSHetregeitengpiRr 880 uy indrdranaiagensnt Wat Fmithcati ons with a

primary base statjon. . Sl t.: t @0 Qidnari udgapne or nore
active set chﬁvfa%b"bsgtsmggﬁes%%%tgoﬁlsm%zg!% E&rg%gt(rgg(tng?é{o%eoofl he act iage set SIR
targets 308e p@vided®ybasesntobsdetat2d8i(BHE hlaronelesbadiménd, wammauni cat i ng

ith the 20 pri b tion.. SIR t t { 4
Fecoi ve. chahbeiaahis st Br Banse TR e R RaT or ghinol e i g MY
estimat o5 28R (FhdBvaRle 3197kovides tao ST R iforeht selbdied bimenttioneBid mat or may
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channel est Ppereiéen ofeS Roiaeart sencsfianios megagipgandusipg PR, tagsts Ses@Psnel wi t h

the pri narygpl%§)§e. ettﬁﬁaéi@w( _%‘.,\glgéh@_%).channel 25 estimates for channel s

with other base stations o? the active set. In this enbodi nent, channel
estimator 210 (FhGon@ymbedimient hcitie sebPIR targets HPegenpighad: oWR tatgshnnel

estimator Uil B8, STRONIIR LA Yok iR Almaghinge set SR target

gener at or 384 ' énbodi e e single active set SIR
target genegamafundddonsh tHy crgbadmahic bSleRtdtian gelestof 218 (IHE. Tamapus base

stations of the active in a r.ial fashion. n _al t ernat e,enbodi nent,
one active §%’L61VSI3RUY%1?€@§&E6@%‘(F§§&&O erfﬁ;}““ﬁé’@%?%%%&e?gfﬁésa% base
station (or ;a4 B946ikef e AtaRBA G trabfe ortratmieatfons @fingtahlteleaiiéri ve set in
which SIR targets are to be generated. 9 03/ 052967 PCT/1B02/ 05410 SIR

target genecttesia tBO@onsigers e Beforthssgadidrie bash #2896, whi ch recei ves base
station sel ectionR si gt : i i } k312 may  be
e

provi ded by base stat ' “I'n one enbodi ment, when a
base st api oaciddarkedtiedh dmbodimantsifehe pragent trveoiidn Aleimardrequsitvagenent  uni t

300 25 5 3 RS oL 5,310, PLGHLEP S Sy LB Bl 2 o0t o0 e
targets is ge3eridiay althdughstkerdgitablaybidods shitatge -Cardeefréduéncys) . -
correction unit 400 provides a correction to a carrier frequency by measuring the
carrier frequency in carrier frequency measuring element 406 using an output of
20  channel despreader 404. In one embodiment, channel despreader 404 may
despread a pilot channel, such as a CPICH channel of a CDMA system, although
other channels may be suitable for carrier frequency measurements. A carrier
frequency estimation is generated by element 408 and may be stored in memory
410. In one embodiment, carrier frequencies are estimated for base stations of an
25  active set of base stations. In this embodiment, despreader 404 may despread pilot
channels for the base stations in a serial or sequential fashion allowing a carrier
frequency estimation for base stations in an active set to be stored in memory 410.
Tn this embodiment, when a base station from the active set is selected for
transferring communications, a carrier frequency correction for the selected base
30 station is immediately available allowing for correction of any carrier frequency «
offset. Accordingly, improved communications may be achieved substantially
immediately after transferring communications. As illustrated in FIG. 4, other
despreaders 412 correspond with despreader 206 (FIG. 2) and are not necessarily

part of carrier frequency correction unit 400. Antenna 416 may correspond with
10



I n one enbodi nent, active set SIR targets 308 generated by SIR target
generators 304 may be used to select a base station for transferring 10
conmuni cawio@a®s29bn t hi s enbodi ment, base station sel ect or PETSB(HIS@E0 2) nmay
receive active set SIR targets 308 fromone or nore of SIR target
generators 304 and may select a base station for transferring

comuni cat i emtsnnes202yFAGs2) andtis algo nefnecesspalytnaEiof CaWKT f8A¥enche SIR for the

candi date base c%i;[oﬁtuini%too.': ﬁl%ng%nlb%dﬁn%,qgaée %%@%{“@Técﬁtm@%gﬁgf”%a}; bgguency

correction Gt 5accor dance Wi ment of the present
i nvention. gaelviedbyfun&g@erfeym baserstatiohiselacton2 18 G0C. Pelp sbleckutarapl e f or use

as carrier frequency correctio njt 204 (FIG 1) although other units may
al so be sui fEAFECY CAFFFHAN i%’? %ﬁ%&%@b”%‘iﬂ% tion unit 400 provides a

correction to a a6l @fa fisweHADEYa BymARARHidIgotditire fadccoandereiuemcy i n
carrier frequency neasuring el ement 406 using.an out put é§6 20 channel
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pi | ot Chann?%%oﬁﬁ&%f%@egé GhahaRnedn &fviR; Hlhs svebemo @id.gugh ot her
e suitable 10

channel s ma r carrier frequency nmeasurenments. A carrier
frequency esphitofitornmuniatenwithtbest Haticns amemSSRHgneded Coaynurcadiodr ed i n

merory 410, 40008 oBIDON IBRL ner FRIER BY o iSIUE RGhGR A Ao AbYPBG for base

stati ons of PXf ase stations. i's enbodl rent,
despreager 494 OBY00¢BIG.eHdaspiakiaif selebiapebase Station fier trmsfersugt i ons in a
serial or sequential fashion allqw.n carrier .frequen estimation for
base st ati ofSMERMAGHgRS. iA/fhoygh thedngjl aloqp(?@t]ioﬁs RERRSF uﬁig% Mn this

embodi ment , ;#E0:RA HARsHHRE L Bephf AT A6 dn¢er edre bStisaheeided! f or
transferring comruni cations, a carrier frequency cor_r%ﬁll on for the

sel ected baopeBiontmey bppproiadeanenrenily a0 npE seayr #dhe or correction
of any carr 'oﬁéraﬁé%sglﬂsgﬁ%%qﬁ%yﬁﬁ%'or%?‘fﬂ’ﬁsﬂ’aﬂ:&l Yhe {fa{fﬁfug\()?&aﬁ_&@"ﬂfm cations

maybe achi ev S I a nredi ately after transferring

communi ¢at i ppscedd® S00Imist betngderhentdd & eléments lof W CBe¥Prae addlras b¥12 corr espond
w th despreader 206 (FIG 2) and are not C [l per
frequency CQF?C@EWP%?I&WFES 0 FLOHRY gﬂhsfp%f%?@@&%%tregri é?ﬁ%%&tb\?m%{nﬁﬁ%g%

03/ 052967 PGE{H Bt 054d00r pmmiwesea 202 (FIG 2) and is also not necessarily
part of carrier frequency correction unit 400, In pne grrbodi nmen base

station sel ecti oAn&PeRael 499 ani{bbcompERiCHEWHY apingary Bsefﬁt%}ﬂnbig% station
sel ector 218y(H rﬁ‘ay EImbRnRele8fing@ISRIA teBhniques or may communicate in

20 accordance with other conventional communication techniques. In operation 504,
a power control message is generated. In one embodiment, the power control
message is based on SIR estimate and SIR target 505 for the primary base statiorn.
The power control message may be generated in accordance with techniques
discussed above for generating power control messages by WCD 200 (FIG. 2).

25 In operation 506, during communications with the primary base station of
the active set, the WCD may maintain signal to interference ratio (SIR) target
values for at least some base stations of the active set. The SIR targets may be
generated by SIR target generator 300 (FIG. 3) and may correspond with active
set SIR targets 308 (FIG. 3). In operation 508, carrier frequency estimates may be

30  generated and maintained for at least some base stations of the active set during
communications with a primary base station. These carrier frequency estimates
may be stored in a memory and may be generated by a carrier frequency estimator

such carrier frequency correction unit 400 (FIG. 4).
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frequency correction for a selected base station. 5 FIG 5 is a flow chart
of a communi cati on procedure in accordance with an enbodi nent of the
present iwWoeasm™n? Comruni cation procedure 500 maybe per fPamnBel/dsyi0a

Wi rel ess conmmuni cati on device,,-such-as WCD 200 (FIG 2), as part of
communi cation with base stations in an SSDT node. Communi cation procedure
500 may al so be mpp@ati@umyaévaw stetinls seleipd e dEenslsHingevi ce, such 10 as

WCD 200 (F gﬂ@umct%ﬁglgsgﬁ@%e SEHRSL J19a8: BARRsSOBLbAh 5 A mhf aRsT 11 g

comuni cat i he T hdi operati1 ons of procedure 500 are
i1l ustrat edpawer Iéeslcméda&tbmtasﬁelaa]fahmtseﬁ(an itlortzase stations, SMBY¥ e of t he

i ndi vidual operations erfor curr 0 requires
that the op¥PIFHRRISH rnF@’r C'I‘C‘i%e Steﬁgﬁgpa%efts ?ﬁ %é/r%eraﬂ dﬁlgpl%h%g\l}arl ous
oper ati o§s @661@&5@&1651161@&9%%&%@@@%&&1 yfectionrsbament,alicMED 200 as
wel | as by processi ni; el enents and nenory not se paratel ’Ji)]ﬁl grat ed that
may be conf ibgesrationge astas 31 8 WBliGe 22 Aer BaY PP prriermed aspagnd %éh

communi cat eg, g\fa EBn@ @efdﬁ%ﬁ$ 18 ?r?ag iSdiRdd %eglera-{llﬂ@ a DAGDS RN SMBUA spAble USI n g

CDMA t echni q es or commun tein accordance with other conventi onal
conmmuni cat i euchwngnzmﬂe%ﬂ:lﬂﬂbper ation 504, a power control nessage is

generat ed. | n ong, cHBULIRNL cothGPANSE: FORLGLucdBIRRYALS pssed on SIR

estimate and SIR e prinary base s |on. e power
cont r ol 10eSssagien Mbnkengodaidaitate SIR acga fdahe eelmtechbasecstmiioqmw bedi scussed

above for generatl n [ control. nessages b 200, (FIG 2). 25 In

oper ation 50§ed. g@“ﬁ%ﬁ%ﬂ&rﬁ%"é’t‘%ﬁémﬁﬁ f%??%%ﬁﬁv% %‘éggmsefatl on of the
active set, g MWoRLIPYe Sotdatadiin opérdied 51Pudi ﬁfefcefreaﬂcﬁeqﬁ@tclyo (SIR) target
val ues for atelall %ast g%rr% base stafl ons _of thlgg active set. The SIR targets

my be genestmeiprsyeeaprRicdan gperateheltalbpresaitey Hlsth o3y IRdiAege H’E’W@Sr r espond
Wi th active P?rgét & Iﬁtér%%@ﬁ?&tﬁo&n&ﬁﬁrﬁc ﬁ)ﬂs td he ARG REE 0Bt SDBne BRI 1 €T

frequency es g may generate mai ntai ned for at |east sone
base st asi onﬁa}ocfontlhmnaa:tbmm the hewl prinagy batserstmtmn@ad pperatigiist 924hiouekary base

et o TISS8 E3IL) ShelFESREERNTE. EBpn e B ST 0 B and
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accurate power control message to be sent shortly after transferring

communications without having to wait for error information to be generated.

20 FIG. 6 is a flow chart of a procedure for managing SIR targets in
accordance with an embodiment of the present invention. Procedure 600 may be
performed by SIR target generator 300 (FIG. 3) although other devices may also
be suitable for performing procedure 600. Procedure 600 may be performed as an
alternative to some of the operations of procedure 500 (FIG. 5) in which SIR

25  targets may be continually updated for all base stations of the active set. An
embodiment in which procedure 600 is performed by SIR target generator 300 is
described. In operation 602, primary base station SIR target generator 302
generates a SIR target. The SIR target may be generated using any SIR target
generation technique and may use a CRC input from CRC 214 (FIG. 2) and a

30 channel estimate from channel estimator 210 (FIG. 2). As part of operation 602,
primary base station SIR target generator 302 may produce SIR target output 310
for use in device 200 (FIG. 2) as previously discussed. In operation 604, primary
base station SIR target generator 302 may generate an instantaneous SIR target,

and in operation 606, primary base station SIR target generator 302 may use
12



In operation 510, a base station is selected for transferring

comuni cations fromthe active set of base stations. Operation 510 nay use
power | evwbD ogsar enment s 512 of channels fromthe base st ®CTaBe/05&NR
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o whi oh pr GoRHRES Qeori SRR hE b R P e DR e acor 300 1o
descri tbed- Igl %p%@'fn'b@mbGﬁiiheélnrfbmfamlﬂmmmgmémmnEBRthmygelte@enhi ator 302
generates a SIR target.. The SIR.target may be eeraéed usi n SIR

tar get genmqrbﬁaﬁ%%ﬁ%ﬂnﬁ@%‘ﬁﬂcmgSiﬁ%p%a%ﬁé%i(%&t WBT’?F@-‘Q%@% (FIG 2)
and a 30 Chaaﬂﬂ%ior@ﬁfeiﬁﬁ?érﬁet&*s%%M?ge.%sblﬁdmﬁlﬁémaﬁ& 105) Gor tBg selésedpart  of
operation 602, primary base station SIR target generator 302 may produce

SIR target ogtipuiasgsitiondvapagsnient weit? Gemepelsp (ke thogorgupicaliahiidry
di scussed. |7} ORGLALLIQM RO thOhWBE¥cted base station (e.g., from one of memories
20  305), and may store the communication state parameters in memory 303 for use
by primary base station SIR target generator 302. In this way, primary base station
SIR target generator 302 now may work with the communication state parameters
for the new base station.
In another embodiment, management unit 306 may perform an update of
25  the data from the active set memory once, before putting the communication state
parameters in the primary base station SIR target generator’s memory (e.g.,
memory 303). This update may be done to reflect the passing of time since the
data’s last update. This update may also be done to reflect whatever information
was available for the management unit at the prior time, for example channel
30  estimates, old primary base SIR target, etc.).
Upon the completion of operation 610, the operations of procedure 600
may be repeated. During the repetition of procedure 600, the selected base station

from the active set is now the primary base station (e.g., in operation 602), and the

13



base station SIR target generator 302 nmay generate an instantaneous SIR
target, and in operation 606, primary base station SIR target generator
302 may uwe 032536y 03/ 052967 PCT/ |1 B0O2/ 05410 nenory 303 t oPSTAB&/(She

i nstantaneous SIR target. In operation 608, a base station selection input
312 may be received frombase station selector 218 (FI G 2f) The base
station sel dotmhely prirpaty basgsthidmmpy gow bpese of thethaghstationmafffes adiveve set

which is to_beco the .n i base station. 5 When no base station
sel ection iﬁﬁb@’%”g?%%?t\l/og%’q%é aﬁ%é?@fi on 608, managenent unit 306 may wait

until a base sﬂ angi.oms amlustrateonref SER vargdet rduneigaigenttiniasedrianse wGthRnt ar get

out put may still . be erated, by the | mary base- st ati.en SILR target

gener at or 363bY mb%ﬂtg’?g’fe Rrﬁsé’nﬁlé‘&ﬁg}onosg# Efr?g%ﬁéanggewrﬁgpgggycbgmmm cation

device 2Q0 (fetGrmed by theShrbhecbReMOLESIN aget igbndrios 3€MKIG. Bpmed inper at i on

610 is 10 not perforned until a new bas?& stati onE'%?%)s l.ect ed.ﬁg operation
e

610, managerertlesiTPMIBEECAlRY deBse.dueh previRemOF mangpasgefry 303
Wi th communiieat] Rkl BoRRARRLEY SobRhibil STRIASHORBAREN Bictiddas. | The

nmenory conte y 1nclude "an i nstantaneous SIR"target and/or channel
estimates. Q@eeemtd TR 616t Hdy Poimaye bissrSHBdatgat grmaiat masusentosne

enbodi nent, for ex e nagenen b t I hLhmary base
station comf’ﬁfﬁ]inggef ?:ﬁ{ %r{da{%n%egregt}%%tg?@ 'é% %??@%%n%%@g%%mp@%d store
the par gl]fet ah$y hlso Asdmaembly 108k tg storothe indtantemoons SR 8Hgt. Eanh tinlea sew ect ed
active base station. Managenent unit 306 .al.so take the communi ¢cation
state par a3y bAY LiaRtIS g@?"t?‘ﬁém}’?é&?rg%qqaé%ltggg H%?é’ere@la%ﬁ GORigIY .0? from
one of mMenD}es:t2R rﬁé%éa%r VAR 4R YorSbRERd bR&: SAIBHUTALL Thisdfapbedshepasranet er s
in nmenory 303 for use base station SIR target generator 302. In

L pri mar [
this way, praxeepie, bnere @%/tE{PiWS- élqnetembgétm@éﬁ@m%@m@a@lh HHy work with

embodi mont . IERSQARLAE SR A R st e G BRSO T

enbodi ment, ‘nandgenen may per h update data from
the actilfe ssdre litenhie/acive dbasatdtmme nputdry (ggt tee clonemoiiesi(8)randmadye

o aTe S B Y 05, B, G BB B3y T (5,8
the data's th@sbriedTim) end dibiesit HWabanaBybaksagiigetanmrngenia@iegl what ever
' nformation memory 704) so that SIR target generator 702 will now work with the new base
station data.
20 In another embodiment, which is similar except that management unit 706
may also perform an update of the data from the active set memory (e.g. one of
memories 708) once before putting the data in the SIR target generator memory
(e.g., memory 704). This update may be done to reflect the passing time since the
data’s last update and whatever information available for the management unit at
25  the specific time. For example, channel estimates, old primary base SIR target,
etc. may be different and can be updated.
Accordingly, improved wireless communication may be achieved. A base
station having better error performance may be selected for transferring
communications because the maintained SIR measurements may be used for base
30  station selection. Furthermore, improved communications may be achieved more
quickly after transferring communications because the communication state
parameters may be used after transferring communications.

The foregoing description of specific embodiments reveals the general

nature of the invention sufficiently that others can, by applying current
14



was avail able for the managenent unit at the prior tinme, for exanple
channel 30 estimates, old primary base SIR target, etc.). Upon the

conpl et i owomB/0s9eT at i on 610, the operations of procedure ®Q@/1IBoRE)S41De
repeated. During the repetition of procedure 600, the selected base station
fromthe active set is nowthe primary base station in operation

602), and t fmowlkdgt@eaBlyoBodETamGI Adapii} ﬁsazmousrw#e%tws Aoty base

station may now.be.one. of & . for
oper at i ons SERAHR ﬁggﬁyegE%%%cgﬁagﬂan | ﬁ%??gﬁéﬁﬁtﬁﬁ& M%P?@?géﬁonanagenent
i N accor danage within th@meenmbgdnahmmge of eqmealqsnteeéﬂhb disclosed emhodiBleRst ar get

managenent 7 0 may erfor b vari o enments of Sl rget
gener at or e OBy 9@0 gy alg@gn}nﬁ e&élprl@fegﬁre&% Wﬁq%ﬁﬁjfﬁ%or‘?e § gd«fsgnp l%lﬁc h as
devi ce 290 (aEH Got ADlimhti R AYcamelyStHR 111Vérﬁifoﬁ%inlﬁz&ié§ aAtsath alRZnatiys, use
any-conventional SIR target generatlon met_hod generate SIR %rget 703.

Pri mary bas éncshﬁmt@rlg@ﬂu@/eke ScHE VA Iong Ry f‘ﬂ%%’“hlindhe spIh st seop &nd
channel eStlgﬁ&ﬁé d 6dms Primary base SIR target generator 702 10 may al so
use nennry 0 store the instantaneous SIR target. Each tinme a new
primary base station is selected, managenent unit 706 may repl ace the
contents of the active nenory mﬁth data for selected base station data.
This may be done, for exanple, in one of two ways. In one enbodi nent,
managenent unit 706 may sinply take the old primary base station data
(e.g., frommenory 704) and may 15 store it in the active base stations
menory (e.g., one of nenories 708), and may take the data that is rel evant
for the new sel ected base station (fromone of nenories 708) and store it
in the primary base target generator nenory (e.g., nenory 704) so that SIR
target generator 702 will now work with the new base station data. 20 In
anot her enbodi nent, which is simlar except that managenent unit 706 may
al so performan update of the data fromthe active set nenory (e.g. one of
menories 708) once before putting the data in the SIR target generator
menory (e.g., nmenory 704). This update may be done to reflect the passing
time since the data's |ast update and whatever information available for

t he managenent unit at 25 the specific tine. For exanple, channel
estimates, old primary base SIR target,

15



etc. may be different and can be updated. Accordingly, inproved wreless
conmmuni cati on may be achi eved. A base station having better error

per f or marwe m@529be sel ected for transferring comuni cati ®a3/IBex@use t he
mai nt ai ned SI R neasurenents may be used for base 30 station selection.
Furthernore, inproved conmunications nmay be achieved nore quickly after
transferring comruni cati ons because the comruni cation state paraneters my
be used after transferring conmuni cagi g The foregoing description of
speci fic enbodi nents reveal s the genéera nature of the invention
sufficiently thatwhithieekimahis: by appl ying current 14 WD 03/ 052967
PCT/ 1 BO2/ 05410 know edge, readily nodify and/or adapt it for various
applications without departing fromthe generic concept. Therefore such

adapt ati gns and nodj f@aloPBSmmahRathd Kinlpridiee: meani ng and range of
equi val ents of the disclosed enbodi nrents. The phraseol ogy aor term nol ogy
enpl oyed herei n imaipginipseomuppieaidonTaty patEmels &Y at Baghi@Medsof |inmitati on.
Accordi ngly,_ the_J& j i@l gpuch al ternatives, nodifications,
equivalentssg%'S%%f%ﬁ?%%ﬁEagg@%gfﬁéﬁﬁ%hﬁn the spirit and scope of the
appended cl ai ns. WilenWaneBHOTREETMRGTAICBE2¢ @b4skGtatnAriveted \ffem thes ¢l ai ned

is: 5 1. Anethod, of co ni cating conprising: LAt ah ni i.cation
state parangf Yessefb“rwg C%%Paf TRHE & HEES ?’ﬁ?a&cﬁa{h : 5%96%#%%& of
base st gpi onged sRdomamidatiapsfigrthe sgteqamdtes atdinamet dorethbasiectsd baseon
selected fromthe active set in which state paraneters are naintai ned,
updating t hét¥O8t e paraneters 10 used for conmunicating with the state
paranmeters nmaintained for the selected base station. 2. The method of
claim1, the elenent of maintaining conprising: maintaining carrier
frequency esti natZedheorethaseofisdaim bitha ¢lomentcH npgitaiing ¢aNPIEEIS: dur i ng

communi cat i ons Wrﬁﬂnﬁlrﬁﬁé O ¥r f?nglfené}; &inPlies BPfhe base stations of the active

set during communications with a primary base station; and
15 when transferring communications to the selected base station includes
correcting a carrier frequency for communications with the selected base station

using the carrier frequency estimate maintained for the selected base station.

3. The method of claim 1 wherein maintaining the communication state
parameters includes maintaining signal to interference ratio (SIR) target values for

20  each of the base stations of the active set.

4. The method of claim 3 further comprising using the SIR target value for

communicating with the selected base station.

5. The method of claim 3 wherein after transferring communications to a
selected base station of the active set, the method further comprises using the SIR
25  target estimate maintained for the selected base station to generate a power control

message to send to the selected base station.
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15 when transferring communi cations to the sel ected base station includes
correcting a carrier frequency for communications with the sel ected base
station wei@swhe carrier frequency estimte maintai ned fPer/IBi058w ect ed
base station. 3. The nethod of claim1l wherein maintaining the

conmuni cation state paraneters includes nmaintaining signal to interference
ratio (SIR) tar gdt Thameskod oficlaipgl whemsingluringeopaRienications yik ths t he active

Po e R el Sl Pl L B8 e HIRRAORRRAUSL N0 LT SR Larget val ue

for comuni he Sel ecte ase station. 5. The method of claim3
wherein after trapghgig ihagomommiationsiatrmrameters of heesslastbddmsestaiiont i on of
the active set, the nmethod.furfher. conprises using.the . 25 target

esti mate rraioﬁtﬂéﬁ %@Heﬁgral}&eﬁ@essgfeg@flgas n;gzgcéonslf 3%?%[%(9 %5 tréj‘relsﬁflggla e a power
control snessafgeudiéat®antntio the sel ected base station. 16 WO 03/ 052967
PCT/1B02/ 05410 6. The net hod of cl aj mé wherein duri gg cognun'ta%.ati ons wth
the primary base rgfrainingrem futeer ypdating the statenramsiers 94 OthsE PHESL 9PN at i ng

t he conmuni cation state paraneters of the selected base station of the
active set after the selected base station is selected for transferring 5
communi cati ons; ahdheeiatbodoigaifr bwbengin maintaipiog tharprupenisatpnsigiar amet er s

of other base stations. . 7. . i i Lataining the
comuni cat i G- EYEY8 co%lgpgeﬁq'eli%plglg(@%én%?ﬁgglécéie@p%ép hg{egéé%?%at ion state
par anet er s fsptionasetheSictive @t somtarit Herime tonn@usiesti@svetiamprichary rege

comuni cations, with a pr.inmary base.10. station nd dat i t he
comuni d&t i oﬁtﬁué‘{“aﬂ@ Mgﬁﬂgﬁ’&%’nﬁmﬁc RS ee%argrggt s ols%%astefe(‘}%%\m%% t he
sel ect ed basghatiedithd Scl&RbEE4 @tati8n isldekectdat hod of claim 1 wherein
mai nt ai ni ng the communi cation state paranmeters includes updating the

comuni cation state paraneters for nore than one base station of the

active set duri ngs GOEUAGALE QM Pireh ALIiBAYe BASGBuEAN e 9. The

nmet hod of claim r conprising selecting ase station from the
active set frarametenssidnddsnpdattngtheicomtivoivstipastets paramdiers $Rmewgrthat val ues.

10. The metnod ol GhalddAind Hodfi3k: SO doRli iSRS Wifld fiflf.h35g station

15  station.

9. The method of claim 3 further comprising selecting a base station from

the active set for transferring communications based on the SIR target values.

10. The method of claim 9 further comprising selecting the base station
from the active set for transferring communications additionally based on pilot

20  channel power level measurements for base stations of the active set.

11. The method of claim 1 wherein during communications with the
primary base station, the method further comprises:
generating a SIR target for a current downlink channel from measured
channel parameters;
25 generating a SIR estimate for the current downlink channel from measured
channel parameters; and
combining the SIR target with the SIR estimate to generate a power

control message for transmission to the primary base station,
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fromthe active set for transferring conmunications additionally based on
pilot 20 channel power |evel neasurenents for base stations of the active
set. 11. Wbasfebhod of claim 1l wherein during comuni cati @a3/180%/d54t0he
primary base station, the nmethod further conprises: generating a SIR target
for a current downlink channel from nmeasured . channel paraneters; 25
generating a Sl R wharpimgdhe cyrsent dawnbink ehapnelds @thear dicodn divison mpbléreasur ed

channel _par et et s\ ARdo ORGP R B ALORAWMBCHREA S RfHd et € to

generate a power nmessage tor transmssion to the primary base
station, 17 dhenf3/ 052967 PCT/1B02/ 05410 wherein the current downlink
channel is either a code division nultiple access (CDVA) downlink channel
or wi deband CDVA (VWBCDMA) downlink channel. 12. The nmethod of claim 11
further conprisinp. qpemneghéd\ef ddig Sl frhar @eiprishgrdoriecting therSAR ttargat f act or
determned fromerror_ rate informatjon, and wherei n . conbjnjng

conpr i se$d- comibh Aicpgegtica-fagtar d%%rfrilﬂ‘iii é‘-’% T £ %%ug?ﬁ’i‘aé’@fleﬁldléf’%?rg’&r get to-

generate the. e Complists IRMIAAL heldiR iMaitothetontid BIR thans! n the
met hod i s per orrreg y a nobile Station operating in site selection

di versity trgmsraid the BSHE) condpdmesge.10 14. A conmuni cati on devi ce
conprising: a nenory to store maintai ned communi cati on state paraneters for
base stations of an active set; and a receiver to use the comunication
state paraneters fNTheamsthnd efdlaingl whetein tha enetiodt ik petfaseedstiyat inohse of t he

active set selected for .transferri 15 conmuni lons., 15. The device of
claim 14, t HSuQRetAlng dp Ay Fedsohign r&grea%gyrtfagﬁmﬂr(gglégﬁwdgst i mtor to
estimateqcarrier frequency offset estimates for the base stations of the
active set during conmunications with a primary base station; and
10 14. A communication device comprising:
a memory to store maintained communication state parameters for base
stations of an active set; and
a receiver to use the communication state parameters for communicating
with one of the base stations of the active set selected for transferring

15 communications.

15. The device of claim 14, the receiver comprising:

a carrier frequency estimator to estimate carrier frequency offset estimates
for the base stations of the active set during communications with a primary base
station; and

20 a carrier frequency correction unit to correct a carrier frequency for
communications with the selected base station using the carrier frequency
estimate maintained for the selected base station when transferring

communications to a selected base station of the active set, correcting.

16. The device of claim 14 wherein the receiver includes a SIR target
25  generator to maintain signal to interference ratio (SIR) target values for base
stations of an active set, the SIR target value being used for communications with

the selected base station.
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20 a carrier frequency correction unit to correct a carrier frequency for
communi cations with the sel ected base station using the carrier frequency
esti mat e waiawsideed for the sel ected base station when tr 2cTfiBOXG5AY
communi cations to a selected base station of the active set, correcting.
16. The device of claim 14 wherein the receiver includes a SIR target 25
generator to mai ntaiThesiegioalf cloin h# shereinheaceiyar durthsr RPPHFHA val ues for

base stations of an activ t |9§1tun}1’ : i or
conmuni cat i oMESHRT A HE Vé’@?%@t@ﬁ Eg%sgérg?g? (:Son. %#{% %%/%%fgég?gsg

PCT/ | BO2/ 054&k&ionldt. thd betivdavwi, tie méssageagenerbtbrwises tbe SIR khgtimate eiayaipinkdir t her
conprises a ssag erator wherein after transferring co jcations to
a sel ect ed bg’gg‘e %efe&?qﬁ%s%?ta?%toﬁfl?@@ SRV LR r%ﬁg%sﬁﬁ%egcaéﬁ%ﬁ ¥ uses the
SI R esti nat eq@idit s 8dtiof.or the sel ected base station to generate a power

control nessage to send to the 5 selected base station. 18. The device of
clai m14-wherein during communications with the prinmary base station of

the active set. ! he iRGel¥EbrbRIAYESRm EATOLEALhRRoBhAlELRar aneter s of

the sel ected base station o e active set after the sel ected base
station is splimetydthsé sntion afitbe ectiversgt, tlamecsiveraideiss thezpoghragmpaiivncat es wit h

the 10 sel ected base statj,on aft transferdd '@E‘!- i i t he
updated conBiiPEARSHS 8% © e%ﬁ‘iﬁgkﬁees asl.onloé.tﬁ#%é&gevi g'!ee?%#e Sg{%g%eﬁ]%f%%\her ein
the recei ver stisipisesletiee foraamiznigpédnpnusitations padlaoemendcdter withte st ati ons
and Updatibs SO EDMGARCER BT (ARG T AR BHEHAPS SIS GE e for & bas
and updat'es me for a base
station of t Ghic¥GorsQhte Palafdkgd for transferring comunications. 20.
The device of clalm 14 wherein the receiver updates the comrunication

state paraneters for nore than one base station of the active set during

comruni cati ons w Lnar }%}é- 1) RivédUnddte e device of claim
16 wherein the r egg’i@eefgegfegl%ggfgﬁgqézie s'}’?a}tei onel¥r or%' t f’le active set for
t ransf er ri ngcqonmuichiat staepatnastets or takestBidRstod thperctive set once during
communications with a primary base station, and updates the communication state
15  parameters a second time for a base station of the active set selected for

transferring communications.

20. The device of claim 14 wherein the receiver updates the
communication state parameters for more than one base station of the active set

during communications with a primary base station.

20

20 21. The device of claim 16 wherein the receiver selects a base station from
the active set for transferring communications based on the SIR target
values and based on pilot channel power level measurements for base
stations of the active set.
22. A communication system comprising:

25 a dipole antenna to receive communications from a primary base station;

a channel estimator to generate channel estimates for a communication
channel with the primary base station and generate channel estimates for channels

with base stations of an active set of base stations;
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val ues and based on pil ot channel power |evel neasurenents for base
stations of the active set. 22. A commrunication systemconprising: 25 a
di pol e anwermMs1967 r ecei ve comruni cations froma prinary b®€a#/1Bo2is4on; a
channel estimator to generate channel estimates for a conmunication
channel with the primary base station and generate channel estimates for
channel s with bassigsaldo impferetcedSIRkterarbsgwrater toggaerater AR targst valvesno

03/052967 P {rgi%?cg{agg{ﬁgg}@@h%g}%b%sg sl R ER M ER BimtRyGRE generat or

to generate € channe e prinmary base
station and éthgorghdminedcsiveséth t he base stations of the active set; a SIR

estimator to genergte a. SIR estinmate sed on .channel, estimates f 5 a
current channel ; %ﬁtRastg]agtgr@tg&p?rafs? %@%e?FWEGWF$O?8ha§@FL%?m§§ Safglre station
fromthe qact j ygrsRthddiel; ahgansferring comuni cati ons based-on-the SIR

target values; wherein duri % communi cations with the pri rrar,%/Feba e station,
the SIR target vabaestaios salsriarainitie selset Hbase stfign ons thRcHFRSA LT ve set

and when 10 {13588 EhAMGRTHAL AL B0l RNgeOfaridie Ot her base stati ons

of the active set, estimate of the ofher base station is used for
comruni cati ons wi tvhetelredwrirgsrommas eatons withriheprimery base stedenithg SIR

communi cations. ,23. The system,ef .cl ai,m. four t he grrgg' i a carrier
f requency cglrgeé(\,’%iu%arﬁﬁ?%ﬁn&agleﬂg rn}%a?%ttﬂéé}%rolfglﬁe %r%élagehcyd‘zdsl%}?nat es for
ot her bage Straddf@nsg @bmmlmidaliensotone ef detothkrbasgstammofiteedctivasetyiheh a

primary base statjon, and en transferri communications..to one of the

ot her base sSHt peimaate pl thgothes bpspestation 1s P??a%eb?c}n@@{lmﬁg%oé}srwlg}t%F’rog}fﬁency of
the other baggcstfibhARerEiliertifecsamuhRatiddsequency estimte for the other
base station. 24. The system of claim23 further conprising a nessage

generator to 20 generate a power control nessage based on the SIR estinmate

wherein the ourreht DRegrett o shirc i BLAT AR (Bhel PR Pl & channe
from the act toreecsion uhittto ntairaia feanier figquameynastinoztes fomother base stations of
15  the active set during communications with a primary base station, and when
transferring communications to one of the other base stations of the active set, to
correct a carrier frequency of the other base station using the carrier frequency

estimate for the other base station.

24. The system of claim 23 further comprising a message generator to
20  generate a power control message based on the SIR estimate for the current
channel and the SIR target value for the current channel, wherein the current after
transferring communications is channel a channe] from the active set for

transferring communications.

25. An article comprising a storage medium having stored thereon
25  instructions, that when executed by a computing platform, result in
communicating with remote base stations in site selection diversity transmit
(SSDT) mode wherein
maintaining communication state parameters for base stations of an active
set; and
30 using the communication state parameters for communicating with one of

the base stations of the active set selected for transferring communications.
20



25. An article conprising a storage nedi um having stored thereon 25
i nstructions, that when executed by a conputing platform result in
comuni caworg/osaosh renote base stations in site sel ecti onPdiTaBOZ15410
transmt (SSDT) node wherein naintaining comruni cati on state paraneters
for base stations of an active set; and 30 using the conmunication state
paraneters for comrunicating with one of the base stations of the active

set sel ected for _-ﬁ%f eF c{l‘% gg?lgéigrp?y{c;,ilh&%}ﬂ @g%ﬁ]ﬁ%gﬁc\@g ERPGRRS executed

PCT/ 1 BO2/ 05410 e artic 0 aim erein the instructions, when
further exechid didital theputirg plafforaorepuit ilng pl atformresult in: naintaini ng

carrier frequency estimates for.the base stat.ians, of e _acthve ..set during
communi cations wi m@qaﬁgr}g(mer%%egqyaqsﬁ@ﬁ%es g%gtﬂgbe\ﬁ?és&]a ng\ﬁﬁhg rarcﬁl‘?leg

conmuni cat i oR$ dluhPcSiBnaicatbltasieh shainbBrbaeé statien;amtii ve set, correcting a
carrier frequency-tor communi cations with the, sel %ct ed base. - station using

the carri%r frequeheytrarsferiag communicaliprsdorselepivd bagq siationPifheaetive: 4t i on.
27. The arti hl 2 020 HORERLY BRG] PR hetepmidbatder execut ed
10 by the d.%‘ﬁ@é’%‘é@%ﬁﬁ% p teﬁo}?r% resu t.ian_ mai nt aieni n% signal to

i nt er f er encestatiin wing 1BE Rjrrica figgueng 3 estanate oraijaived fardhe splecteskbage active set,
wherein the %I R target value 1is used for conmunications with the sel ected
base stati on®et

27. The article of claim 26 wherein the instructions, when further executed
10 by the digital computing platform result in maintaining signal to interference ratio
(SIR) target values for base stations of an active set, wherein the SIR target value

is used for communications with the selected base station.
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