W RELESS COMMUNI CATI ON DEVI CE AND METHOD FOR COVMUNI CATING IN SITE
SELECTION DI VERSITY MODE 5 Technical Field The present invention pertains
to wireless communi cations, and in sone enbodi nents, to CDVA
comuni cati ons, and ot her enbodi nents, to wireless 10 comruni cation devices
operating in site selection diversity transmt (SSDT) node. Cross-Reference
to Rel ated Applications 15 This application clainms priority under 35 U S. C.
120 to related co- pending U S. Patent Application entitled "METHOD AND
APPARATUS FOR GENERATI NG A QUALI TY MEASURE TARGET VALUE BASED ON CHANNEL
CONDI TI ONS", fi | SHIRECESS COMFMUNITATIONMDEVCEpANDMBETHOBP&ORI  nunber

assigned to i ne SoMMONIGAIMGIN R SHOREFAR VST Yok, 27

i ncorporqted herein by reference. - Background 25 Code division nultiple
access (CDVA) is a technique for spread-spectrum digital conmunications
used for many applications, incl udearml e, nobile comunications.

In CDVA systens, data signals are conbined . with a spreading waveformto
forma coded signal for transmi ssion. At the receiver, the received signal
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synchroni zation nore difficul't si'nce the wireless channel from a base
station to #qdécepti on device may have several paths of different

ti me-del ays, which nay vary due to the novenent of the 35 reception device.

1 Wreless conmunication devices (e.g., nobile stations), which comunicate
CDVA signals with renote IGress-Réfeicnonto Reliteé Applieatiing 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 Qf the
1

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 signal to interference ratio (SIR) estinmation and frequency
estimation algorithnms, are unable to quickly adapt to the quick changes in
channel conditions that occur when transferring conmmuni catlons from one
base station to mlh@rcommmngammﬂemmetg ;i olilectatipmsy, arhieln especial |y
after thesl Ct 0 tion. 10 One
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then developed for the receiver based on the comparison. In the inner loop, a
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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;



present invention may be practiced; 2 FIG 2 is a block diagramof a

W rel ess communi cation device in accordance with an enbodi nent of the
present invention; FIG 3 is a block diagramof a SIR target generator in
accordance with an enbodi nent of the present invention; 5 FIG 4 is a block

di agram of a cartier frequ correction unit in ordance with an
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conmuni Cat'&@oﬁﬁ&é&%ﬂﬂﬁ%b&b@&?&h@@f‘&@ %séﬁim@éﬁhoﬁ”b()d' ment of the present

i nvention; FIG is a flow chart of a procedure for managi ng SIR targets in

10 accordance quIﬁi énseu’mﬂm&m@mwﬁatﬂmtggetgn@rathmmqogdmcah\athme 7 is an

illustration.0 t in accordance with an enbodi nent of
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conponents and functions are optiona ess explicitly required, and the
sequence ofenﬂpnlnmemtmfﬁhenpl;cscMnlyvenm,tlons and features of sone enbodl ment s

may be included St it ut for those_of oth ...IThe.scope of the
i nvention encon%@b(s%ég #ﬁ’ &dMP?EdHe @ﬁ@%?%%sigﬁﬂg%ﬂn avai l abl e
equi val nt Saccéﬁlaanwwﬁ&ahenmu&ﬁﬁdn@efmelpt@eﬁtslnwnfonraidess conmuni cations, and

In some 25 enbodi nents, .to code division nultiple access (CDVA)
communi cati ons, &7 16@%@#“5%%?&%@8%@%86&3@5@ weMAIRFCWIth @R devi ces

operati ng "fhﬂ?ddﬁrﬁe edf?ﬁé?fé@entgﬂ%ﬁﬁgﬁty transmt (SSDT) node. The present
e

i nvention also pertains ban CDVA (WCDMVA) comuni cations. FIG 1
Il lustrates an operational

Detailed Description
15
The following description and the drawings illustrate 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



environment in which enbodi nents of the present invention nmaybe practiced.
30 Operational environment 100 includes nobile station 102 which may

communi cate with one or nore base stations 104 over communi cation channel s
110. Mobile station 102 nmay be inplenmented as any form of conmmunication

devi ce or subsystemthat may, be used within_a w reless communi cati on system
i ncl udi ng, transceivernp patellite vl downlinka Ay eroeshink transcerver) a franscef¥de station 3
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devi ces (| Ybjddis108)mticlomiag caise multipath esfleotiensvind frequeley sefeetive fadingf i [ | zed by
base stations 104 and nobj) e, station 102 e to, reflecti obj ects 108 and
interferi ngmﬂa@&h%%@cm,ub@&s‘égxgﬁeismnaéﬁmm ftaun ii&qon 102 may
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st ati on anddexiaes GiD)el 06tvahichn geneCyermieriferendesyithin thespettwumn wbilized bybasany f or m of

W do band MR IBRR RS KRR L PEDUSIE riitume oReoB RPN ™
enbodi ment sdedicet 06,[ags stations M Hnt @iobileBiatibs 162 atayexpedélite cRafieyes CDVA

signal s and communjcates with renote base statjons 104 in 20, sjte selection
diversity ‘tﬁagwgnmpit{psémmmts, e intsEerennneanditans HHLquRite @ PATHCYlE nary base
stati onys CorgiRinalt t 'ml ' farence
ratio ?lgl R) targe?%c,idﬁ?aa;ﬁE%ﬁﬁag?é\?ggl%ﬁgéﬁPgrﬁH%gns%ﬁlgfsgt|otho l%%&gé]?i ve set
of base st athaomels 1 Thmayberny forat oowirelesstocompanmcatioapatiyand ey iseadd, or

for example, CDMA and wide-band CDMA (WCDMAj communication channels.

In accordance with embodiments of the present invention, mobile station

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.
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transferring communi cations to one of the base stations of the active set.

In one 25 enbodi nent, the comunication state paraneters may be used for the
selection of a base station fromthe active set. In another enbodi nent, the
communi cation state paraneters of the selected base station may be used for

power control inmmedi atel ter transferying comuni catigns n yet anot her
enmbodi nent, t he In@gAkemat ?Ig%‘?fﬁ‘?@%tt EOIBE’PEW@?‘%} %taWWRE?Hﬁ%%T%F ar get s
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stations of the active set during comunications with the prinmary base
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base stati Lhe. ' S | equency
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when this statiotﬁh‘?%"t‘é’lélséfc‘? sqﬁhongmplg%m_aw@ﬁwgﬂ% Yeation is

sel ected fQlonkiy ﬁfb?’afmBEil&&QEBH]fo?ﬁiaﬁéf&%nﬁgBﬂn‘fnﬁﬂéﬂ%ﬁé. | RlivSiRbE
paraneters for the selected base station y be updated 5 for subsequent use
af t er tr ansfase statignscmayrineludetany bgse statonanfithe/system from which tha mobibms may

I ncl ude any _hase station,ih nay. be.. congi dered by a-nobi.l e station-for

transferring &omﬁ%gqqagf?ﬁtc? LAY Gat. w@[ ‘ilﬁ? gaslsza%@o&s 8? h}?ﬁgﬁﬁvti ncl ude

any basj® stmhy bedéetbrohined ot powdrevel eaqierhérits 6DRdsbeiated tpilot éManfigly. be capabl e

of communi cating with., The base stations of the active set 10 ma% be
A

det er mi ned InraspRTgaRge Witk 0Re e%%@meﬁtrﬁﬁh%P@Fenéé&V@@ﬁ%’éob%P sigtionpbihael s. In
accor dance hivh sQ i IR AEN for Bandlifinp idaRYALHAs8H on RnBAREstkal | ON Of
the active set may "be selected for trdnsterring communications based on
channel st giarametersafkisas snlikEhionventional syktemspwhiehtseleothass gatiemssfor whi ch sel ect

base stations for. transferrin rrgun(iications sol el y based on power | evel
measur enent €30S ‘&?}?‘Hﬁuﬁﬁlaé? gst‘?%i?% a55d QP POEE Ve ™ ns maybe

achi eved. Abase AsloRdingly, iapioRed Wirkless cotfimBhicRIshAPHE Rhievéd e pag! ected for
transferring  comuni cati ons because maintained SIRtargets and/or carrier

frequency siafianhaving besipr o pestormancernalbetelactashfos tpesfenrivg. | nproved
cormmuni cat | Q% i ¥ations because maintained SIR targets and/or carrier frequency

estimates may be used for base station selection. Improved communications may
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



be achi eved nore quickly after transferring communi cations by use of the SIR
20 target maintained for the sel ected base station. Furthernore, inproved
comuni cati ons may be achieved nore quickly after transferring

comuni cati ons because carrier frequency offset nmay be quickly corrected
thereafter. Furthernopre a nore accuratepﬁcov\er control nessage based on the

mai nt ai ned dtrchanpgk(REINGH),dh edphyeie ‘E’gﬁbﬁmﬁl (Q‘Pt(@m?lﬁlr‘@'faer ring
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stati on andaéagcgn?&&ﬁﬁfaﬁ%boaﬁ%a@g?péﬁé APyt WD OBb e Ty base

station. The argets usi ng one or “nore channel s,
such as t hesultatiedat est qshydnteesltatibndma(FIGldr) mlihoquR[fﬁ}ﬂ)devtche aeatsocat ed

e oyt crtitaer SYCEA00 afay bk & ofgminkahon B IREGORRRE: <t | one

may be dea{'z&ﬂ)uh'%bﬂ&@ﬁcah@ﬁ%chhi&m@@ﬁﬁolucﬁn éé&fmﬁilsm‘ﬁliﬁﬁltﬂéﬁa dcbé%s DPCCH channel
t hat may be constantly transmtted t he M“gartlcul ar_base station. FIG 2

is a bl ock @RMAArtedmiquesias welos vwa WaEn0@ maykecor dance

with an enb r L.nve l e for use
as nobil e s@%ﬁﬁti& %@feég"i‘is"q 1CRoug “546&1’ \%vﬁg@%% "g%‘t@ﬁ. t abl e.
WCD 200 naya bemmsitation fystend Whamwcmaoomwérh@ﬂ‘edmmml ng 10 vari ous
communi cati on techni ques, includi code division nultiple access (CDVA)

t echni ques SREMGERICARE Tegeive apenpa FNEENNG SPIEETFPS SIgRAN ement ed as
ei ther g ”Dﬁbﬁl%nﬁmﬂ}v\ﬁéﬁﬁé b9§e s‘i‘atﬁfi‘ﬁq} plaliemde d@e@é&ﬁc‘lé’@x{e WrhdteBr @

communi cation system I's 1 nmplenmente a nobi |
the signals using CDMA despreadmg techniques. Rake receiver 208 1solates

=

various multipath components associated with a particular base station and may
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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communi cator, receive antenna 202 may receive spread spectrum CDVA signals
15 fromone or nore renote base stations. Despreader 206 despreads one or
nore of the signals using CDVA despreadi ng techni ques. Rake receiver 208
i solates various nultipath conmponents associated with a particul ar base
station and may conbine the _congonents coherently. Decoder 212 decodes the

resul ting dngaegrdanceywith embedimeatsoé (hegresert myrrtione SHR-EasgetBeneraioy use decoded
signal inf | t LS Vi ors (e.qg.,
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techni qye, i ncl uphdSIRCAREE Béncpitad by SUX Rirfidt@enerhRf 226 nR§theBdhipageda SI R from
channel estinmates may be suitable. SIR target generator 216 generates a SIR

target basediththecHRrasEmateprpyided by STR evtirasian?ad ncompasisen W22 Gind
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i nvention ray usSe®any conve target® ’gener chni que. At
| east one enbssdgeybasedaipoh e ¢onmsarison resuits) The messageusay BtratdsmitidRotaar get

generati on approach descri.bed in U Patent Application entitled "METHOD
AND APPARAﬁG@OFﬁcb@SEa@ﬂEmW%‘W@}HET%P @&W@D m%Bg‘A(E@EJ SED ON
CHANNE CO\}%? N5 ' I i ' inC Skt seri al
nunberLI{)OIO :113541, \théclﬁegglﬂggs?gﬁeng 3 solf?ﬁgﬁépgﬁgayggg?egﬁglednég toﬁlgh pr esent
appl i cat i orreegive enterrta 302 maic racpive ST Arnigralnfrom one foe mone temotéusens accor dance

wi t h enbodi nrnt s._of e pre | ian, ; get ner at or,,,216 may

al so gener e’é@iap\%ggéfn%g? %%3?5&%@?%%%%68%%& S"gg.ri' ’ra.agg.oz’Act ive set
SI R t ar get 232Infayby/ reped be atsinghsimeimvaidithe sidtioagduplekiag base stations of
0 il e 6 02 e 1
gener at ed I ’ estimate
Provi ded DyanflfRa SHNIE I redtbink Bnd QR AIredibicidAfied bYRFEBOMOOR T L O - 228
may then generate a-nessage, 1ncluding a gov%r contro?1 message, based upon
t he conpar i aerembedihe, rettize aed tragpmihenterdnas £02,23Rimayebe ¢amprised of

either a single or separate dipole antennas, although other types of antennas are

XD

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.



renote base station using transmtter 230 and transmt antenna 232. A
simlar 10 approach may be used when WCD 200 is inplenented as a base
station, although receive antenna 202 may recei ve CDMA signals from one or
nore renote users rather than one or nore renote base stations. Receive and

transmt antennas 202, . 23 be. repl aced .a single npa wth the
hai 1 on of TRIpR AR TR SRR, T & REE DeR s TrB e ATaebir A 0D 232
may be al mMoghe @Y theiy Bdse sthPioAd fdegedsui t abl e for receiving and
transmtting frequencies used by WCD 200. In __one enbodi nent, receive and

transmt ant ennadn igpash gwbilg stabientepgsetingdn SSDT mpdewould ypisgilesdectsepar at e
di pol e ante L . . uitable. In at

| east one e%bq%g? @1@#9@Pllgh%ﬁé%%ﬁw%n@éeﬁﬁ%%&ﬂ%?ﬂ%%rdécga{tezgagsgher ated 20 for
base st afi offowdvei, liee performanssdf aveeeivadd.gt, BIER @ts.) may aot ke s finetién on
diversity transmt (SSDT) de of operation. In this node, a nobile station
may sel ect QﬁéeceWFpﬁg"ﬁEﬂlﬂEPs Wﬁ%&@rﬂ%@%ﬁ%?&ﬁ@gpﬁ%%t to the
mobi [ e st at ifjgeglrdfhe ﬁﬁrﬁét%ﬂyﬁrkfﬁlf-iﬁea-trﬁﬁfﬁoﬁ%é%hfesté{’(ﬁ?d"thﬁﬂf‘as% el fromone

base station Is"fading, a nobile station operating in SSDI node nay sw tch
t o anot her besivedipawicorbuphnayaeshlt inladower perfoymante leclf Ehfirefgre, Duatileast t he

transition (i.e. ransferring .conmuni.cations) f one hase station to
bnotner  t nenaRERABRRREREkEiBkouaR A Hav s SACIPRTs R0 EsT  on e
si gni fi ¢ant IcyicAiatddarstip! estifmaredidheniedl paradietetOapdri GMsbasektatibe sglecionous base
station. If the SIR target of the previous base station were used for

recei pt of GBHIEMIRIRD n804¢.0m t he new base station, a relativel y large 30
SIR target error : : ' | he present
(ﬁ&gllélﬁ.l} &4 W esicnﬁﬁaf’é%%&aaﬂfwe legﬁﬂgﬂ{c'éﬁﬂt‘oﬁn orf

invention, a relativ qui ckR adjustnent o target may be nade for
conmmuni cat i dimat maytte ushfil fevgeheamting thet SIBrtargeinfoo tire prirhanyibassstatien bypbi | e

station maintains SR targets for .each candi da ase _stati.on during nornal
operation. 73& ner, *Pfgrégrg% méngp%,?%e@cappfeoi)ﬁ)g ﬁEerﬁg’LémsWi on may be
avai | abhs f @jte Uyl errb@itd, bii® othBEpdrMAAcSmEdshtdsOCharine EdtiRed &R 10! N t he

past, nobile stations operating in SSDI node woul d typically select a base
stati on basda@erysstimate alwost anydemn of eaangldnformatiorelehmay heuged by Bise.

target generator 216 to determine SIR targets. This may include, for example, the
number of paths in the channel, the path 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.



5 However, the performance of a receiver (e.g., BLER etc.) may not be a
function of receive power alone, but nay also be a function of other
channel paraneters. Disregarding this fact may result-in a-transition to a
base station that has a -higher received power, but nmay result in a | ower

performance | evel. Therefore, in_at |east, one enbodi nent of the invention,
a rmobi | e st ati onAlbeugsWCD200ds glauﬁﬁ‘@?gésr]?vﬂg X Fral Fepagic glemsyise®s mat ed

channel par I : ' ; ' Lterion in SSDT
P @friﬂ._ﬁ&gfzt@éda%ﬁts %a[ygoe%ﬁméd%u%ys&é %?ﬁl%rg%tgcfﬁ

node. CRC unit 214 nay estimate al nost any type rnance infornmation
t hat maybe esualiivdtions of geftwrargtconfjgured elnRntsasugbias poocesdoss mcluding base stati on

by target generator 216. Thi Lncl ud for example, bl ock error rate,
bit error 1@8}‘%@@?&@9‘%‘8%30?%?;%@& 3txlafe%at‘ﬂ‘§?“§i ot Urvllﬁ‘éssrreasur es.
Channel sest dpagifiesllystated Bthererise] teRhe sithrie procasying, eomipofing; Rakkakting,nf or mat i on

that may be_ used by SIR targef generator 216 to, determne SIR targets. This
may i ncl udedeterginipgGisplaying & th%gh%éilaYd’Pfeﬁéﬂ #sagtioniand/ox PEGRSEY of ae pat h
strengt hs, ' ' b, fadi.ng . tat: : . | ances,

vari ances bmﬂeeﬁ rg%nﬁgggyg?ﬁgéﬁg}gfeg}gﬂg?g lg F %@fé? dg%%é%t?}ataxﬁgg o% ptYlga:[%I bl ock
ener gy, andimirtramsfoemsiatd repessetited enphysicahée. g heentminiq) guantitiesrvthinged by SIR
other chanrBPCBEPE TR FRRterh A BEmPBLarr Ly RIBIY RFEPRIM or of her
functiofs WhHyRical d@ﬁﬁ@@vﬁt’b@h@?ﬁbc%ﬁﬁ@d’@fe@s@&s bPfRmviies, iR Biiee! ect or 218
whi ch may sel'ect a 25 base station for transferring communications as part
of SSDT nodsich gefpanatinnsstoragg,deansmissiopor displaydeyicest8 nay receive active set

SIR targets 217 r Vi rget..ge : (e nnel
estimates provi dlglg‘{l %ylgéﬁog%%eql%%%&n%%gti%sf? aa'g(;er ’étjd g?‘?@%{cge g@‘?‘or 218 may
provi de basemisddarietrofshe presem inweintjoml SIR 8rgbiogenaratorB00 mdyFbd suitgble foener at or
216, an enbodi of which i iRed. in nmore defail 30 bel ow. Base
station seI‘ésétag‘sﬁgi%’gﬁta%ﬁnﬁa%szdsg@ﬁ]@?ﬁgg@@t%?r@gWQE‘@Viaéfﬁ ignal 219 to
carri er§ r egrEREYSIROfak &4 ltbAtatdP 360 ﬁﬁfhdeﬁgi%ﬁa@tb%%é%ﬁ&?'sﬁﬁa@ et208 may al so
provi de a signal to nessage generator 228 for use in indicaling the selected

base st at i gamerators302ytg igensrateriIRdhiget valg 310 during communications with a
primary base station. SIR target generator 300 may also include one or more

active set SIR target generators 304 to generate one of the active set SIR targets
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 genherator 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.



Al t hough WCD 200 is illustrated as having several separate el enents, one or
nore of the el enents naybe conbi ned and maybe i npl enented by conbi nations
of software-configured elenments, such as processors including digital
signal processors (DSPs), and/or other hardware el enments. Unless 5
specifically stated otherwi se, terns such as processing, conputing,

cal cul ating, de¥Brtaiast agl,eraiprs%maryahgl,chldpmmgmm,un#@@\gh@ to an action
and/ or pro f Qf = - i LNg-SY St simlar
Govi ces 1 naroag bel fat ML R AR, B N B OO ATl i Ca
(e.g., el edterpyovidgd by badeistatiom selector 21&(FIGr ) ds shergmbyditrent, wheaa@i st er s and

menory intq other data simJlarly_ represented as 10 physical . tities
withi n t he Bronate elested doy ans e cormmpmicoions, mategegenp a0 & o

i nf or matsi orgIRtceORalud B PNBIivEdes @it SIR taigePfon YhelRldcfe@Dasé btttiors The a bl ock
diagram of a SIR target generator in accordance with an enbodi nment of the

present i nvaperation of S{Rtargetgenergior dermanagimnndaipingSIR fargeh i dessribedise as SIR

target gengr , 2).aldrhogh ot her devices nay al so be 15

sui t abl e. gﬁ%&q(}éflé%ﬁ b%iérﬁe. 'bsre%ggg'%cl udes primary base station SIR target
generator 302 t dn@neembodin®nR dctiveedt SIRItargets B08 dencravgd bodIRmarget i ons with a
primary base stati S| 5 t ar get &%negator .303 may al so include one or nore
active set %PWP&?@&%@! gugedbiosersla pase giHaR ATdTdns €the active set SIR
target 90 3QndiiniOiffone! In T EnftRafndhh Hab OB M@k 1¥PIG ) Rggmuni cat i ng
with the 20 primary lr)lase station. SI'R target ger?erators 302 and 304 may

recei ve chanegive activeisate$I8stargetsd(8 feomaonepr mord ofiIBriaxget peneratons kel
estimator 21 F and .in .o odi nent . .t he channel .estinmator may
oy ovi de._chaaruioe kbl Yaloh fof BEnPHERE b RumichliGn MM ShabRohT™ Tl
channel estdrt@ithatensidensvthe SIR fieihetandiiite beee e@atiber a current channel with
the primary base station, as . well as channel 25 estinmates for channels with

ot her base stat il 448 ab}@kﬁléqgra,@ %épmehﬁpwe@cye%@fmwt,mc hannel
esti mat;ar %%9?r(1§+c§wﬁﬁ aﬁfﬁ%nbg&ﬁ{eﬂggfﬂ{? festitany<ibn, CAREL er(ih%h%}‘?ha””e'
estimator unit. I'n one enbodi nent, a Single one of act

I ve set” SIR target
gener at or 3drectienyuie40Gmdy be suitdble for mbonal crendr, fragnencyi cogteetiactmive set SI R

target gen t 4. .30 enerate SIR targets for .the various base
stations ogogt{gf%zlgia\]/tgog%tlng%ﬁlg‘é}ngé??yaﬁlso e suftabfe. Carrier frequency

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.
In 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



fashion. In an alternate enbodi nent, one active set SIR target generator 304
may be enpl oyed for each base station (or a predeterm ned nunber of base
stations) of the active set in which SIRtargets are to be generated. 9 SIR
target generator 300 nmay include managenent unit 306, which receives base
station selection signal 312, Base station selection signal 312 may be

provi ded byenisasa 262 £F1G ) aBd iscalyy nog pgeessaridy pary of eyrigh&equeBeYli nent, when a
base stati IS¢ ﬁ&'ﬁﬁ% [ i ' nt unit
306 as 5 Sﬁ%n{egtrl%g{]ﬁ%@geﬁ%%&%r oVl felféb?%e I'R ?ggggléggg?ﬁegel ected base
st ation. Threceivgkbyruniv40®froMltase staten selreta2d 8F1G.3Y) torselegfiamgrmerd usi ng SIR
targets isgescribed '{in gre e{egil betl ow (e.g., -see FIG 6). In one
enbodi ment , FEYFRPCUERCURR O AC bgﬁ%sﬁté%rat ed by SIRtarget generators
304 may sbe used FIG.%QEQ%V@clﬁ?tscﬁ'a%oﬁhﬁﬂﬂcéﬁ@hg&do%ﬂﬁfeﬁlﬁrab&ﬁdéﬁeﬁﬁfﬂwﬁ' cations.
In this enbodi nent, base station selector 218 (FIG 2) may receive active

set SIR t aregehosimes of thmprssrnt dventione GomrapmcationpsecedurectMBaEbdB804  and may
select a b | O LT SRR TULNILC AL HRS HHS | 3 Sel ection
critori a ¢ HaronsRLbad uPie AR EiCADE EAEE NRLE R WRTS 20O 0 By SRR
bl ock di agrpam sffcommumticdtion wittebase stayioninraa@SDINmaodet Commuhicaticie or dance with
an enbodi nent of t resent invention. Carrier frequenc correction unit
200"y be T0PHER 00 545 358 bs poRGRSCRY 4 FRE G EBREERT ST PD 204 ( FI G
1) alt houahysaleey 200(HIS, DR V¥s Phrt Bf Rechinp b dRbeSstatied! fok BandfERfigency correction
unit 400 provides a correction to a cafrier frelvguency by nmeasuring the

carrier frexpnunayicatipnsadtheughftheimpdisndual aperstionsrog peoasdare: 50968 usi ng an out put
of 20 channegl| .despr er . . Ln one e di cha | . despr eader 404 may
Gespread: o pstspebErgirioRt e R SRR, REY hupSE Ot s  en ol hough

ot her chanrtgieﬁatmwﬂagbwemhhaié@fcuﬁaﬂﬂyafdﬂdﬂﬁﬂgm&emwfeerrents. A carrier
frequency estination is generated by el enment 408 and nay, be stored in nenory

410. I'n_oncPREFANO8S he Rerformad in dhe erdeillasteaiel The yadeus operains of base stati ons
f . ' ' ' der 404
of an i‘? gfpf;g%’éﬂu%ﬁgorﬁéfgﬁﬁ finplefiich a?g eleindnfl 6f WERPIHOTRNvell ST €ader nay

despre or'th stations in a serial or” sequenti al
f ashi on al |presessing etearantseand memory not separately illustrated that may be configured
with software and/or firmware.

In operation 502, a WCD communicates with a primary base station. The

WCD may communicate using CDMA techniques 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 station.
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 estimation for base stations in an active set to be stored in
menory 410. In this enbodi nent, when a base station fromthe active set is
selected for transferring comunications, a carrier frequency correction
for the selected base 30 station is imedi ately avail able allow ng for

correction of any carrjer frequen of fset. Accordingly, inproved
comuni cat i ons nEyPPSEALSALSLAabRse iatien i selacted f OFW?RS%?"&P&I y after transferring

comuni cat i k eﬂfiﬂﬂr 12 correspond
Wi t h despreader mﬁg%d%?ﬁé&ﬁ %%%Qu{éékgfgﬁ?]%stéstﬁggﬁf%l %gsh )i?écar rier
frequency qmweeéetviebmeasuremdmwu\qfdlmmlﬂﬁennﬁybamstammrﬁiNR/i th 10 antenna

202 (FIG 2) and er. .f
cor rect | on LRSS PRUGhE KL AOVERt: SR el BhaeRrdhoPIHEET Yt 410

maybe  rsece§06e dpbativi st 0 MY HerpepfokAeEb P Bide®iativfl seletBon el bteh a2) to
select a carrier freq uenc% correctlon for a selected base station. 5 FIG 5

is a flow chese staden seleqs X Drangd rnwelmpeéfmmeée%mgﬁ%%m 9flean

enbodi nment .. V, may be
performed b efr;l&dv;inﬁ?e:@ gﬁﬁcno#rll@r)urﬁ%g} Frgﬁggew cegca%éssgg %@Oﬁ G 2), as
part of commnhas:agnﬂml\ﬂl(FerBse stations in an SSDT rmde Communi cati on
procedure 500 als erforned on device, such
10 as WCD 200 ETEI}/‘GPC% on:,} ep%ﬂxqmwcgg%é@{q%% asf%%é‘?s&rcheﬁ ¥ transferring

conmmunigat | Yatfon. N SkstAbodifABnt, ﬂﬂ'SIRQb&%lat PP fHeakicerd babe aa@&frﬂuy 8500 are
Il lustrated and described as separate operations, one or nore of the

i ndi vi dual useg.cAfieritransfarnyg eammpuynicationsdo em‘mhaseestaﬂlqn,éhmcm@ml ng requires

oper at 1 ons BREaEEy BE PREBE i okBioh T8 REAE b e &RMERY < or Ve 200 as
wel | as by esﬁﬁmﬁeﬁssgmraécﬁmi&ipb&uaﬂdosﬂmpyraﬁoﬁ 53ethe ST targetimhaishg at ed t hat

may be configure th s ftware and/or, firmvare. In operatiqn 502, a WD
commruni cat e@rmea ‘é ?TJB%WPB?PS tethe ‘Wﬁ%‘?ﬁ? Bfﬁhﬁﬁ’pggte usi ng

CDMA t q(Sh”'rﬂh’f@oﬁ&wﬁﬁ){te%mﬁ'rﬁ%t;ﬁlﬂlﬁy%Qseas‘i&flfndﬁﬂ\‘;@ei’!nbﬁs Qb aEoANvent i onal

comuni cation techniques. In operatioh 504, a power control nessage is
gener at ed. 329 maxberdpeatcddntone emboginvnt, agomter cbntrol message may be based

on the SIR target maintained for the selected base station allowing a more

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 3OQ (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



nmessage is based on SIR estimate and SIR target 505 for the primary base
station. The power control nessage may be generated in accordance with
techni ques di scussed above for generating power control messages by WCD 200
(FIG 2). 25 In operation 506, during communications with the primry base
station of the active set, the WCD may naintain signal to interference

rati o (S| R)memogel03 toastare thef instantanéoma SIR sarget. hocperationt 608n 8 bade stdtiwnact i ve

set. The SIR targets be ener at ed SIR targe 00 (FIG 3)
and may cpr?eé%cﬁﬁﬁlfl%tw 5’(?”\7 cee, Vé% %@Bgsgrs 08 55%5%0( gig‘fﬁ]@.ﬁt%l Coperati on
508, carri east saHUR BEl¥ctiHinpRiRSy ideMiy aHisdantsrefroch the dctivei set whithas f or  at
| east sonme base stations of the active set during comunications with a

primary bas@t@f’%f’é‘?ﬁncﬁﬁ%@a@’dﬁs?éﬁatl?ff-equency estimates may be stored in a
menory and may bmﬁ%%rb%ké‘%%tgéh(%}%%g t {s" BOHARGY o?éﬂaﬁHRB such carrier

frequency correction unit i 11 I'n operation 51 i a base station
i s sel ect edmbmagemeatisdie306 mgy wattrumtih & bagei selestion mput iseecervddvBPusng of base

From the. bos he SR dateelRipttiax 1N ppceisfes i B8 PHEFY baseRbitionSTRar SR
targets S514;g08&her 30D &AM tRENGMRY BperaRersafiviirelesh@offyuriditiBg! f or med by

a base station Selection elenent, such as base station selector 218 (FIG

2) and maybdevirer209-(FEG 22t ghauld be natgbthahindhis esphodimengneperajoay Giien 510 nay

i ncl ud en | | | signali such as signal 219

(FIG dg I]%{tg%@%&o@ﬁ%@%%ﬁﬁ@%ﬁggiﬁg{égie transferred to the sel ected

base 10 stati onin dperativa A0hmehagenient tit308 iay sepdade the metdoey s@itadt ed base

station may be used. After transf.erring comuni cathio s to a new base
 selerted P

station, tHef BEPPTEI03 With GORMUHCHHON Hate PaFATRTEs ot | ¥ S0y ng t he
carrier frefueRehorPadaS il IndRIeIAhAhthibodR STRkrSE Afr chihr@per ati on 520,

the SIR target maybe corrected. After transferring comrmunications to the
new base st estimates. Operath@n6 16 magpe performedciatmeany wayst he new pri mary base

7 SN, OPCT L4 1an L Y B RE SHER) s BB o0
sel ect ed bagmsdyHak@statibn rhMUnizatid fate parameters (e.g., from memory 303)
and store the parameters in a memory (e.g., one of memories 305) for the selected
active base station. Management unit 306 may also take the communication state
parameters relevant for the new selected 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
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accurate power control nessage to be sent shortly after transferring

communi cations without having to wait for error information to be generated.
20 FIG 6 is a flowchart of a procedure for nmanaging SIR targets in
accordance wth an enbodi nent of the present invention. Procedure 600 may be
performed by SIR target generator 300 (FIG 3) although other devices may
also be su¥mr1§pﬂmubba$éﬁaﬂ0ﬁgnwm @PRe glibe basestations o B@RCHES be
perfornmed a t Sl of the operations of procedure 500
(FIG 5) i n§wmx{’!§ﬁ%§|°§%to?gr8%4e%séﬁ§§' be continually updated for all base
stations of the Ei®.iWis apdllustration efiSHRitangatmanageshént n peoordahoe withGo i s

f d by SIR t t O .300uk,S, _d i bed. tion 602,
r 1 vy basEnBpdimeRt e SR IR reshB g et (BB EEE oy gec. The
SIR targgt orifed B51tRE *hrdshsleddméntSoBSIR thdeBp@REatordF00(FAG! Pusk@ahai que and

may use a I nput from CRC 214 (FIG 2) and a 30 channel estimate from

channel est Wirgless cammupicptipn devicepsuhasidegice gBR (BIG- @ yonary bass B4 v base

station. S| <) . QT : 310 for use
i n device W#geﬁgr@??g@%&gg?%@si yvg#tg%ﬁgggﬁ %%g%%%%ﬁfﬁégi& primry
:)ase tstatioger_ﬁtﬁeSmgrg_ge@@gglgﬁmarymasmgyargargfn?pmrﬁﬁ%'rF\x)n?ttme,tf?neous S{R 200
arget, and in_op i Qn rimar se stati ar gef er at or

may use 12 FEAVERIS @é@ ap CEWEe%Wt‘?Sr?/@a FmABLRASe %ER%%?&?%P.grarq’ig@ger ation

608, abgge flaglaldMise BfnRSEY 70D td SBHE the kdtaiBinets STRCGHg4E Fach BfelAgAy St ati on
selector 218 {(FIG 2). The base station selection input may identify a base

station fropiimaty kasestatios i selgetedhmanagemenberib #R6 maw replepeshe pententpate

station. 5 en,. . at 4 | i ' ' i S_ogperation
208, managhent v meREs¥id daor fiBEd Pide'RRsh ek, TEERAR deheBE T e
During thi gtdnifle,-ilbloRe b tweivaps) T bie eMbodiineht, mMaBagneit ahit J0Obynayhe pri mary
base-station SIR _target g,ener%tor 302 as part  of the nornmal operations of

wirel ess coFFRRAY take ithsold peimary basstation date (. g, frogm B1empry d OAAIEdmBhat in this
enbodi t, ' &30d r ' . ation is
sel ect ed. I?\tgié)b%?}aﬂth‘lg%% 6104,85ﬁ%ﬁg%g%gﬁg%ﬁiﬁsy%%nﬁ%mgg%ﬁﬁgﬁ nory
contents ofakethendapa B8@Biswekehans domtha newtselected batesstgpmmfioneone dfor t he sel ect ed

base stati ORiemories 708) and store it in the primary base target generator memory (e.g.,

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



The nenory contents may include an instantaneous SIR target and/or channel
estimates. Operation 610 nay be perforned in many ways. 15 In one

enbodi ment, for exanple, nanagenment unit 306 nay take the old primary base
station conmunication state paraneters (e.g., frommenory 303) and store
the paraneters in a nenory (e.g., one of nmenpries 305) for the sel ected
active basekaqwledes, .feafdﬂbfé@@gr@rﬁnd(ﬂ#ia@aﬁo%foﬁﬁW%Séaplﬁl‘éﬂ@nﬁ MatheBlmuni cat i on
state par aﬁgiﬁg%@ﬁ%géneh%oﬁ t. Y cRGHe B6LIPEIANRNBnS bl hBiflcBidhs rom one
of menories 20 , and_may store the communi cation state paraneters in
menory 303 fmrwithie thehmeqingrand rahges of squistalents &l the timclgeed gebadiments. 302. 1 n
this way, pkl base stati.o SIR target generator 302 n may.work with
t he comuni @h?%%‘ﬁs?? eorptmﬁgn][ogy gmpiqypgfxﬁrgg}fgiprﬁhg JUEROSE Pg&é.scw\:u%ot her
enbodi ment , aieARGEMBitatih] Accop@ngBytheehvetioh ambiteeR4lE sth altématibes, dat a from
the active set_nenory once, before putting the comunication state

par anet er s Medifications, patryalpnts and veriations &} Rllivithya theywidt apdseope ofdhory (e. g.,
menory 303), p'gghédagﬂ?g”e may be done to reflect the passing of tine since
the data's ?ast updaté. This update nmay al so be done to reflect whatever
information was available for the managenent unit at the prior time, for
exanpl e channel 30 estimates, old primary base SIR target, etc.). Upon the
conpl eti on of operation 610, the operations of procedure 600 may be
repeated. During the repetition of procedure 600, the selected base station
fromthe active set is nowthe primary base station (e.g., in operation
602), and the 13 fornerly primary base station may now be one of the base
stations of the active set (e.g., for operations 604 and 606). FIG 7 is an
illustration of SIR target nanagenent in accordance with an enbodi nent of
the present invention. SIR target managenent 700 may be 5 perfornmed by the
various elenents of SIR target generator 300 (FIG 3) used in a wreless
comuni cati on device, such as device 200 (FIG 2). Primary base SIR target
generator 702 may use any-conventional SIR target generation nethod to
generate SIR target 703. Primary base SIR target generator 702 may use, for

15



exanpl e, CRC and channel estimates 701. Primary base SIR target generator
702 10 may al so use nenory 704 to store the instantaneous SIR target. Each
time a new primary base station is sel ected, managenent unit 706 may

repl ace the contents of the active nenory with data for sel ected 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., fromnenory 704) and may 15 store it in the active base
stations nmenory (e.g., one of menoiGIesIM®8), 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 S| Ry g&dlaigega:ator 702 will now work with the new base station data.
20 I'n anot her enbodi nent, which is simlar except that managenent unit 706
may al so perform an update of the data fromthe active set nenory (e.g. one
of nmenories 703) anc efore putting.the data in the SIR target generator
menory (e.qg. Z ‘gﬁ?gl}(ﬁﬁegfgme?essrﬁ‘??mﬂ[}l&gqo@sﬁﬁ?p%%n%one to reflect the passing
time since theeceidigssignal fém basEIAICAE Gf whakiRieakt lodediridid @mmvratdtion! e f or

t he managenent unit at 25 the specific tinme. For exanple, channel estinmates,
ol d pri mateie pargmetsrsRiaragaght of thet basenggfiops tief famravnication #ata preamgierst ed.

tati on RN BB HMERIAEE FATHR SRl PURYCeRil FiffpefolBR | g

communi cektimdtss foebave Saatibieofithe adtize setd S| R nmeasurenents nmay be used for base
30 station selection. Furthernore, inproved c nj cati ons be. achi eved
more qui ckl y"51“’(“@?‘“5F%qul?ﬁloeémﬁﬁﬁr%‘fti’ré%&IE%E%SG§@“P%‘;%EWWFcati on
state pPILYTBLL iRy be used after transferring comunications. The

foregoi ng descripti on of speci fic enbodiments reveals the general nature of
t he i nventi onsderfting@ibase Stgtiarhfrom dhehantive setrfor transéqophg congmunications bas¢d

know edge, .readi | ify and/or adapt it for various applications wthout
g e GRies! e

departing concept. Therefore such adaptations and

nodi fi cati onswheh Gandférfihg céfiuiRaidn3do aBase seiBR selbcted oiathe Bétive @€t ihhe
di scl osed enbodi nents.
which state parameters are maintained, updating the state parameters used for

communications with the state parameters maintained for the selected base station.

2. The method of claim 1, the element of maintaining comprising:

maintaining the SIR target values and the carrier frequency offset estimates for
the base stations of the active set during communications with a primary base station; and

when transferring communications to the selected base station includes correcting
a carrier frequency for communications with the selected base station using the carrier
frequency offset estimate maintained for the selected base station prior to the generation
of an updated carrier frequency offset estimate for the selected base station, the updated
carrier frequency offset estimate based on despreading of signals received from the

selected base station after the transferring.
3. The method of claim 2 further comprising using the SIR target value for the

selected base station for communicating with the selected base station after the

transferring.
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The phraseol ogy or term nol ogy enployed herein is for the purpose of
description 5 and not of [imtation. Accordingly, the invention enbraces al
such alternatives, nodifications, equivalents and variations as fall within
the spirit and scope of the appended clains. 15 CLAIMS Wat is clainmed is:
1. A nethod of wireless conmuni cations conprising: receiving signals from
base stations of an active set to determ ne conmunication state paraneters
for each of the base stations, the conmunication state paraneters i ncluding

signal to intgrfireifs) 68kt § Whlkeid Afed Sandakig SoMRtinfcatibnsqb alsERABENCY
offset estimates for base stations of the actrve set; maintaining the

communi chasectation af thepativersst cthe nfethodt fhghdsasmpeseatusimgsho IR taegetiestimate set  of
base stations; | ectin base station fromthe active set for transferring
communi o rgted e selied e aionh o gherrls S ever, fitioh B Pra teai 1€ ng
comuni Cc@leiseReted Base shheisg, station selected fromthe active set in which
state paraneters are naintai ned, updating the state paraneters used for
comuni cations with the state paraneters nmaintained for the sel ected base

station. 2. T fr Sidl Twh et L abai ni i sing:
mai nt ai ni ng tﬁ'gngﬁeﬁgﬁlg(rig)&ca\?gl uesl::rfffsrlrld]&frﬁ4 car r?rgéat@%%@n%b&%? @gﬁe%gg estimates
for thestadsreofthahdtivasetpthetnieehalciheludesset duri ng conmuni cations wth a

primary base station; and when transferring nmuni cati ons to t sel ect ed
base station FPAIFNGLE cBRPRUERIQY state garamgter ?ég‘ﬁéﬁ@?‘egbﬁs%ﬁ?‘ﬂﬁﬁ‘n‘?g’g?i ons with

the sel eghfid sDAFRr feAkIOBd BikeNhtibh & LRElel $r traBEf%HHFg{}%)ﬁnﬂHi&%ns‘?ﬁﬁd mat e

mai ntai ned for the selected base station prior to tthe generation of an
updat ed car r i msfrafnisgyliem dyrthef updatingshd state parhmetetsyd otleer besessthtivpase st ati on, the
updated carrier frequency offset estinate based on despreadi ng of signals
received fromthe selected base station after the transferring. 3. The

met hod of cl agmTRef thethd@r of WM 31 RGetes NBaihtARINE fthd aounialtive dae the
sel ected base station for communicating with the sel ected base station after
t he parameters comprises keeping the communication state parameters for base stations of

the active set constant during communications with a primary base station, and updating

the communication state parameters of a selected base station when the selected base

station is selected.

7. The method of claim 1 wherein maintaining the communication state
parameters includes updating the communication state parameters for more than one base

station of the active set during communications with a primary base station.

8. The method of claim 1 further comprising selecting the base station from the
active set for transferring communications additionally based on pilot channel power

level measurements for base stations of the active set.

9. The method of claim 1 wherein during communications with a primary base
station, the method further comprises:

generating a SIR target for a current downlink channel from measured channel
parameters;

generating a SIR estimate for the current downlink channel from measured

channel parameters; and

17



transferring. 16 4. The nethod of claim 3 wherein after transferring

communi cations to a selected base station of the active set, the nmethod
further conprises using the SIR target estinate nmaintained for the sel ected
base station to generate a power control nessage to send to the selected
base station. 5. The nethod of claimI| wherein during conmunications wth a
primary base station of the active set, the nethod includes updating the
comuni cation state paraneters of the selected base station of the active

set after thecsfbiaftgethe BIRCtapEaA Wit theS SHEleSiirhel th QentranNs fpdivet @ntrol
communi cations; and refraining fromfurther updating the state paraneters
of ot her measage ferdrangpission to the Primaihbage #atia, ai m 1 wherei n mai ntai ni ng t he

conmuni cat i onyg I%Er{sthepéh'h%HFH&{/rtﬁirﬁ(fﬁﬂgﬁﬁe‘i Qs ehﬁeer‘git Bslie! J]@is%ﬂ%?ﬁ};%&ck&@ state

paraneters for base stations o actrve s const ant

comuni c€DdA) duivinhink channabornywidelssad SIDM AW BGIDM A)pldsinlink chanhel. conmmuni cat i on
state paraneters of a selected base station when the sel ected base station
is selected. 7. The nethod of claim| wherein maintaining the conmuni cation

state paramet|§r phd Riethed ST dIARHAY ifitehek Qﬁmﬁﬁﬁﬁ%l@bﬁ@étingﬁhétsmQargaf@ﬁfﬁherf5 for
nore than one base station of the active set during conmmunications with a

primary samectiondadteridetegmingd dromeerhaydatefinfetmdtion) f urt her conprising sel ecting

the base statiogn fromthe acti.ve set.for.t sferrin nTTuni QNS

addi 11 onal |y B SIPMecBBRIS Dbl we SH gt M dfERE R e

st ati ons t@fetitb@emedte e podier chtrol Arsgagé.hod of claim 1 wherein during
communi cations with a primary base station, the nmethod further conprises:

generating a SIR target for a current downlink channel from neasured channel

paraneters; gqnerpl ggod o?kﬁirﬁ%t%ﬁ (t;l'ger?%lctthgg é&%@%@%ﬁ@?%wi& s‘EJEﬁH”e' from

measured channel paraneters; an rnn arget wth the SIR
est i mat e operatieiarsitt selectipowkeversityritanerit (SSDT) mode.

12. A wireless communication device comprising:

a receiver to receiving signals from base stations of an active set to determine and
to maintain communication state parameters for each of the base stations, the
communication state parameters including signal to interference ratio (SIR) target values
and carrier frequency offset estimates for base stations of the active set;

a memory to store the maintained communication state parameters for base
stations of the active set; and

a receiver to select a base station from the active set for transferring
communications based on the SIR target values and to use the communication state
parameters for communicating with one of the base stations of the active set selected for

transferring communications.

13. The device of claim 12, the receiver comprising:

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

a carrier frequency correction unit to correct a carrier frequency for
communications with the selected base station using the carrier frequency offset estimate

maintained for the selected base station when transferring communications to the
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message for transm ssion to the primary base station, wherein the current
downl i nk channel is either a code division multiple access (CDVA) downlink
channel or w deband CDVA (WBCDMA) downlink channel. 10. The method of claim
9 further conmprising correcting the SIRtarget wwth a correction factor
determned fromerror rate information, wherein conbining conprises
conbining the SIR estinmate-with the corrected SIR target to-generate the
power control nessage. 11. The nethod of claim 1l wherein the nmethod is

per f or medelégtedabaye sidtion if ahé adtiveapeaml prig tonhs géreramherftdnoupddied eagiet y
transnitﬁ%SSDT e..12. A wre|less communi cation device conprising: a

d
recei ver TEGUeNGE aifkat fYjindate hy the cprrishitgauency estimatqrforhe sefected Wg?%?n,t 0

det er m ne andyhb@inMRh ipiiited OTRMEH GREUARY SIRLE RAMAREILHS HeObagdchyof the
base stations, the comunication state paraneters including signal to

i nt er f er despecadimgiod sigmiRyeceived Gomvthe salectedshade satian after thedrppsfaingof f set
estimates for base stations of the active set; a nenory to store the
mai nt ai ned conmuni cati on state paraneters for base stations of the active

set; and a re¢giTHRIdeliRe SEtiRt 12whaRmh tht adckivBr intlades NSIRGEdeY GerRitor{tor
transferring comuni cati ons based on the SIR target val ues and to use the
comuni c&ainsn sheaPlR tapeet yphuescios bpssrstationsrnhihe etivryseli they SHhéargst valye obase

stati ons yof se?&%datﬁ&é \i@ti&fheiﬁg'u‘a@& &l doffmunidafBsy Gith 'thd seQQJiféHJpéé Aaighs- 13-
The device of clalm 12, e recelver conprising: a carrrer frequency

est i mat onfttrahesansfatisg.t he carrier frequency offset estimates for the base
stations of the active set during comunications with a primry base

station; and a carrier frequency correction unit to correct a carrier

frequency forsoppipiked bP BRiMM IRPwhaeinSht $6dehr Hadifer oflpiods Aidlthgthe
carrier frequency offset estimate naintained for the selected base station

when t r aigetfesater wherconafieri cansfeonng commbueicaticds del e sdlentedobase satmni efnthof t he
active set.and prior to the generat.i of ..an updated,carrier f uency
of fset eatanrt s el brrrds el R o ulhe M RkTee ot he sl P Dot
stati on, siahien & genéraR djeadk eehtfd ifesige td REY&NGY s€ltdtetbasestatiomt € is to be
based on
16. The device of claim 12 wherein during communications with a primary base

station of the active set, the receiver updates the communication state parameters of the

selected base station of the active set after the selected base station is selected for

transferring communications, and communicates with the selected base station after

transferring communications using the updated communication state parameters.

17. The device of claim 12 wherein the receiver updates the communication state
parameters for base stations of the active set once during communications with a primary
base station, and updates the communication state parameters a second time for abase

station of the active set selected for transferring communications.

18. The device of claim 12 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.

19. The device of claim 14 wherein the receiver further selects a base station from
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despreadi ng of signals received fromthe sel ected base station after the
transferring. 14. The device of claim 12 wherein the receiver includes a SIR
target generator to nmintain the SIR target values for base stations of the
active set, the SIR target value of the selected base station being used
for communications with the sel ected base station after the transferring.
15. The device of claim 12 wherein the receiver further conprises a nessage
generator wherein after transferring comrunications to a sel ected base

station afe tabive 8&t for rfiRferrind) @oMRRARAFBERBEALAN pilsteshdnhél FdfRrerRVEIMRL €
mai ntai ned for the selected base station to generate a power control

nessage tracaswgpents farthe base stationp ofdheacéivesston. 16. The device of claim 12
wherein during conmunications with a primary base station of the active
set, the receiver updates the conmunication state paraneters of the
sel ect ed base 26t Atwislesstommaniationvsystemtcoafprigingt he sel ected base station is
selected for transferring c,omlfuni cations, conmuni cates with the

& S1eRgy

an
sel ect ed base 3PHIVEHH BFE! fremeiass figfiang ActyE Sehie defsrmyge angbtoypdat ed

communi CahiiARinS RifinRAAOR! 8fak phfameldls #5VieGgh Obr Ghél Past? SWRBAET fhet he
recei ver updates the comruni cation state paraneters for base stations of

t he act i womssinicatior stdierparametersmnehiding sigmd tavintdrfesenge iratiar (BIR btagget wdladsi on, and

updat es the commuinicati o tate neters a second tinme for abase station
of “the- act sEPELICUERb PRaT PE RIS FhiR S Gions 18, The devi ce

of claim 12 whefRmdry ie stR€ ahy Shaibtaiied EOmnMMicabBALHtE Patapittdrs Fbe bagear anet er s
for nore than one base station of the active set during comunications with

a pri marsjetioasef the agtiveset; 19. The device of claim 14 wherein the receiver
further sel eCl Sy lp%ﬁgnn%tt@?‘écgﬂefcgr?lm%i]cgtiédg?rolﬁgﬁEﬁ%aﬁ@tgasé Qgti(;nr'aHSf erring
on p 0 ev as

conmmuni cat i ons base ot channel power urenents for the base

stations of t hechanddl\estimator tgenefutevchiamnelsstimatesifor & @bmatunidgtore chanaelpri Si ng:

a receiver. tg receive signals frombase stations of an active ,seg to
feafe eh

det er mi neVifth&he Brimary; baseStatiop rAnd ngeaggateo phagpel gsti anngls with baseot t he

base st atgffdfs of A€ acthRIBIUTLAs dAfdnst at e paranmeters including signal to
interference ratio (SIR) target values and carrier frequency offset

esti mat es for ab¥fetargetgeénsratoroto geheratedhe SER target values for the channel with the

primary base station and the channels with the base stations of the active set;

a SIR estimator to generate a SIR estimate based on channel estimates for a
current channel; and

a base station selection unit to select a base station from the active set for
transferring communications based on the SIR target values,

wherein during communications with the primary base station, the SIR target
values are maintained for base stations of the active set, and when transferring
communications to one of the other base stations of the active set, the SIR estimate of the
other base station is used for communications with the other base station after

transferring communications.

21. The system of claim 20 further comprising a carrier frequency correction unit
to maintain the carrier frequency estimates for other base stations of 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 prior to the
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a nenory to store the mai ntained communi cati on state paraneters for base
stations of the active set; a dipole antenna to receive communi cati ons from
a primary base station; a channel estinmator to generate channel estimates
for a conmunication channel wth the prinmary base station and generate
channel estimates for channels with base stations of the active set of base
stations; a SIR target generator to generate the SIR target values for the
channel with the primary base station and the channels with the base

stations sgferith@ (ﬁ%'d{) ate8 arrr %@léﬂ% bffEd Q tuhﬁe g&nﬁg%ﬂﬁr Basel BtAl gt € based

on channgl esti mat es or a current channe ase station selection
unit to sipdated cariérafsequsncyt offset ésmmate basedion |despreaéingf afrsignatsanaediedr frang

comuni cat i gns . bas 33 on.th ﬁrl et val ues, wherein during comuni cations
Wi th the??ﬁ(ﬁﬁfépﬁseosg 5’“?@55&’8 ang R target values are naintained for
base stations of the active set, and when transferring comrunications to

one of the other base stations of the active set, the SIR estimate of the
ot her base st 821 Bhe systemsefcrlaior 2 lcBrthergommrising s Mpsspee sractatdide genesaie 8t at i on

aft er 8&§1f %rﬁx'of‘ﬂle‘&%g@%%e%a&d HESIR: %stlmlgef& ¥l§et egi cﬁ: nﬂ%ln& OthI: lérlliher

conpri si g a carrier guency correction unit he~carrier
f r equencyarg&tvainatfe@shé ourrent bigghnélase st ati ons of the actl ve set duri ng
comuni cations with a prinmary base station, and when transferring
conmmuni cations to one of the other base stations of the active set, to

correct a carhgeg s{og ‘ﬁ%ﬁ)fn q v1ﬁ£§oféﬁri'ﬁerreorﬁﬂ§tﬂlcﬁgﬁst 'tlﬁpw’ﬁﬁr}a 559:5%@@ pgarrier

frequency estimate for the ot ase station priof to gener ati on of
an updat edmputing @atférme gesatidy vofelese comsunivatiansvath tehwtobdsestabieseinssitat i on, t he

updated carrier fre enc te based on despreadi ng of si gnal S
recei ved® ?‘F‘H}ﬂn‘?‘ﬁ’ St %Bgééﬁﬁﬁf’ﬁ %f?'f‘er the transferring. 22. The system

of claim?21 fuyjp hﬂ@&e&mrftoﬁl BibeatdIAS 805 SRR A€ ub&l BENRIrAIR 4hd tBOVer
cont rol rressage based on the SIR estimate for the current channel and the

SIR tar dgeaintgial gemfrowmicatien csfaice paragietginefor sach Mfsithy dbase sigtions hikei ng
stored t Qgﬁﬁi{?ﬂlcaﬁé{{ gtgt%tﬂa%%e’terg ih% udmesngn%i( &)Clﬂ{e?fgrelﬁ)fe fhtio (SIR) target values

and carrier frequency offset estimates for base stations of the active set;

a base station from the active set is selected for transferring communications
thereto based on the SIR target values; and

the communication state parameters for communicating with the selected base are

used for transferring communications.

24. The storage medium of claim 23 wherein the instructions, when further
executed by the digital computing platform result in:

maintaining the SIR target values and the carrier frequency offset estimates for
the base stations of the active set during communications with a primary base station; and

when transferring communications to a selected base station of the active set,
correcting a carrier frequency for communications with the selected base station using the
carrier frequency offset estimate maintained for the selected base station prior to the
generation of an updated carrier frequency offset estimate for the selected base station,
the updated carrier frequency offset estimate based on despreading of signals received

from the selected base station after the transferring.
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conputing platform result in wireless communications with renote base
stations in site selection diversity transmt (SSDT) node wherein signals
received from base stations of an active set are used to deternmine and to
mai ntai n conmuni cation state paranmeters for each of the base stations, the
communi cation state paraneters including signal to interference ratio (SIR)
target values and carrier frequency offset estimtes for base stations of
the active set; a base station fromthe active set is selected for
transferring sompiseRldeORSdiukNBF Blafin bBS Gl e iRl RS OGhet HeiRe, and the
comuni cation state paraneters for comrunicating wth the selected base are
used for exqeatedfler tendiganamputiagi patformpresulTte usingr thgeSIRe tiirgatn vafuecfoni m 23

wherein the instructi en further xecut ed. by the digital computing
b1 at £ or mepBTUTEeatS Wifi e setFRL S G o B FE R Geihe, "and The carri or
frequency offset estimates for the base stations of the active set during
communi cations with a primary base station; and when transferring

comuni cations to a sel ected base station of the active set, correcting a
carrier frequency for comunications with the selected base station using
the carrier frequency offset estimate maintained for the sel ected base
station prior to the generation of an updated carrier frequency offset
estimate for the selected base station, the updated carrier frequency

of fset estimate based on despreadi ng of signals received fromthe sel ected
base station after the transferring. 21 25. The storage nedi um of claim 24
wherein the instructions, when further executed by the digital conputing
platformresult in using the SIR target value for conmmunications with the
sel ected base station after the transferring. 22
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