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WO 2009/098601PCT/1132009/050044 METHOD AND APPARATUS

FOR CONVEYING ANTENNA CONFIGURATION INFORMATION VIA
MASKING TECHNOLOGICAL FIELD Embodiments of the present
invention relate generally to communications between a network entity,

R A4EY%%se station, and a recipient, such as a mobile terrRfriA BZHg 050044
more particularly, relate to a method and apparatus for conveying antenna
configuration 5information. BACKGROUND In conventional wireless
communications systems, mobile devices or other user equipment

transmit information to a network, and receive information from a network,
such as via a base station. In some networks, the base stations, or other
network entities 10which transmit information to the user equipment, may
include different antenna configurations, such as different numbers of
antennas, e.g., one antenna, two antennas or four antennas, and/or may
trffS A DMAINID rivktioh AR d B depdarice With tifferént tahshiigsidrn AiversHON
schemes. In this regard, @ haseStation With grsiggigiantenna may transmit
information without any transmission diversity scheme, while base stations
with 15two or four antennas may transmit information in accordance with a
transmission diversity scheme or a specific transmission diversity scheme

out of a set of different availablgtransmissigndiversity schemes. In order
to effecti\%_ receive_information from a base statiop, for example, the

user eGPRABRTTI ST RA BIFSSR T RSB - RTTSHHS (B RAGITHARSA SAG s een
thetransaissiandiversiysschaine stizec:y-eshealsesstatishiicAcROmabied,
device may he ahle to effectjvely demodulate. a received signal only after..
BTt A TG B R LR oo Bt Rlion
firfrrsritbantennas and/or the transmission diversity scheme of a base

station. Since the antenna configuration information is needed in order to
effectively demodulate the receiyedgigrai therantenna WO
2009/098601PCT/1B2009/050044 2 canfiguration infarmation must Qe
determHEt 5 98 SEF e R U NG Y GB g v ces o other user

equipment transmit information fo a network, and receive information from a network,

such as via a base station. In some networks, the base stations, or other network entities
which transmit information to the user equipment, may include different antenna
configurations, such as different numbers of antennas, e.g., one antenna, two antennas or
four antennas, and/or may transmit the information in accordance with different
transmission diversity schemes. In this regard, a base station with a single antenna may
transmit information without any transmission diversity scheme, while base stations with
two or four antennas may transmit information in accordance with a transmission diversity
scheme or a specific transmission diversity scheme out of a set of different available
transmission diversity schemes. In order to effectively receive information from a base
station, for example, the user equipment must know or recognize the anienna
configuration and/or the transmission diversity scheme utilized by the base station. A
mobile device may be able to effectively demodulate a received signal only after correctly
determining the antenna configuration, i.e., the number of transmit antennas and/or the
transimission diversity scheme of a base station. Since the antenna configuration

information is needed in order to effectively demodulate the received signal, the antenna
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For example, in an Evolved Universal Mobile Telecommunication System
(UMTS) Terrestrial Radio Access Network (E-UTRAN), the user
equipment can gather 5antenna configuration information regarding the
base station, termed an eNodeB in E- UTRAN, using data contained
Wﬁ%ziﬂﬂgfrﬂ[%gé’&lonal frequency division multiplexing (OFDM) syrﬁggféﬁ(%?ogmaﬂo +
message. By way of example, the technical specifications of the Third
EeheEion PitRs A Fprblsdetambsy ARdhsP A cerpesEph ey high
3fiadlikyREL 8 and 3GPP TS 36.212, REL 8 allows for an approach for
providing antenna,configuration_10information.. In this regard,.the user
et P et AP EOHTt B Ga LRI G Vet
(tefeten designalsrondhy /Aattempist tede@bdd Bats withinser physicaht can gather
preadeastehannsl (RBGHIINELIRAN. fa.oadeR daes nolesplisiiyy-
m%%rm fre User equipment of the numiber of antennas an , In‘turn, the
tFaRdivission dive eoityeBidamidinmsteerpii drogemt B Sgiipamenrlbaiexing

Iy analvas he-Ridded referansesianals iR anieiiolda MlalRsRiBehe

he number of antennas and/or the transmission diversigy scheme

BHgIGyeer BipthREnGEiB PIRigndEAT” 1enshendeSigHals At iplat a2 11, REL 8
dhucughouta subsirame s within the SRABGIR-and Biheswise saccardingdodhation
number of transmit antennas at the base station. The referenc siI%naIs
HIRTTAIAR, (RCHAGEERG D 45 6 EMA ST e SHTSHBH PeRpRBgon
i30Regasdlesmof-avigfarenaersigrialisl laedtjonterithin tthéesuds fiameijthin a
etect'inoq’ th presence ;Qdﬁt{nerence signal can allow, in some instances,
%‘é’es}cg’qui%%%rﬁ 0 determine the number of transmit antennas at the base
statiorinHeWERen sthereHpidt doereatrpivitialniysiheratilsieu ampget ke

é&%ﬁf%mg}ﬁ%%ﬁgémmﬁe%W&%ﬁ%ﬁ&%@ dasigned {0 aneiMGser
While, in some instances, antenna configuration information can be

iEe o By ha BrandisefarRiip Mett i sHattiighgrmine

ROt awaEe aidhenanienna corfigkration andierdhe Jrnseissian diveraity
scheme prior to recejving and ?’medi%ﬂn%f[%e BCH. Fugther, si%ﬁet e

AtdRRa LoRRSERREEI ks RRN % A LAY eI At At

ERdiCantrolighafiaeis, datiadassianmidetenslicanmesultifitheauserbase station.

i uipment incorrpctly idenfifigs. i ea?@t%é‘ ﬂé‘eﬁ%‘&!'%ﬁ%é‘?'&s%ﬁ%%&{%ﬁrposm
ransmission I§8 IVGI’SI]R/ sc%eme or it the user equment IS S|_OW |

Rigatifidngpfhe dhtemssigonaligineion andiorbsethaizmisditrr ingdhsigresence of

& 9&?&@%’%&3&§%§H'&11§W LSRE %%HH&EE%&% Qﬁﬁiﬁﬂ&g {9 dB@akSine the number

assumptions regarding the antenna configuration and/or transmission

ofi eansiay sererRes AR Bos SIHHOHS BT ARt e SORTRITA TR SRbiRbways be
HEARSNISSIRNAMEESH) BRI EAQMAYREI Hdad v e PB UG signed to operate.

demod‘%J/lation of the PBCH and may not, Iy\_/atys . T
hile, in some instances, antenna configuration information can be derived {rom
reference signals, the user equipment is, at least initially, not aware of the antenna
coﬁﬁguration and/or the transmission diversity scheme prior to receiving and
demodulating the PBCH. Further, since the antenna configuration information is needed
to properly demodulate data and control channels, data loss and latency can result if the
user equiprnent incorrectly identifies the antenna configuration and/or the transmission
diversity scheme or if the user equipment is slow in identifying the antenna configuration
and/or the fransmission diversity scheme. As a result, some user equipment is designed to
make assumptions regarding the antenna configuration and/or transmission diversity

scheme. These assumptions of antenna configuration and/or transmission diversity

scheme may be made prior to, or during demodulation of the PBCH and may not always
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WO 2009/098601PCT/IB2009/050044 3 be correct. In this regard, user
equipment may reach an assumption regarding the antenna configuration
and/or transmission diversity scheme based on a subset of the information
in the PBCH. For example, in some instances, an early PBCH decodin

é‘iéﬂéﬁ%%’%&lbe utilized which uses information gathered frorﬁ%@%ﬁ@f’%?%“
four bursts of information Scomprising the PBCH. However, even when an
hREEFFett AB4NTSEaT §SHAIETPEAIAINY TR AtSHAM S R AAIOH Sk Atenna
a&gig&daﬁaﬂﬁﬁf)@ﬁiﬂ&%ﬁzsw?mﬁm@%w iﬁ@@&ﬁlwag&éeaﬂihé a@ﬂa%f@ﬂbn in
upon demgodulation and decoding. In some jn , the PBCH can be
R RGP A8 e B FOReY et S S e
hashkehithades hfisnifositaditondiSroefehrelirtocdScafalsetdeféctiomation

J(I;]I(Ie}srelggua‘}&ggcﬁe user equipment has no means for detecting the

Srroneots assumption. As such, the user equipment can continue to use
an inctrecverssusnpticn i fuctresct oppmuticationsdesipting hthoantenna

REHRIRANC S nd/or IRAHAUARSR NG ISSHE S A CAMR,PS & IRRULI IR HERT

equipment blindly selecting an antenna configuration and/or a
apapsRiigsigvedsll e RetiecadRe ind BERRaT desb8atddanity trarerly

RBGHIsaA alenigenemie- ok 40 iawsignalstenpoisenratioconditionsitbe
combination of an incorai%td?ssumpti?n nd data _corrugted by noise ¢

FEEHOM S HERSU0IATS GEcbYd P BES TS, ?s“ﬁ&fbeg‘z?g%%?gas no
et esr ntheisahe condiisnssanmiceuratesassumptioneyithmespeot tontinue
2ntenna configuration andioruansmission di %&%!téy g{ﬁgnari%ear{)%%&%omame.
mcorrecltn ueto %F]e pPesence (0} n0|se.ti9|owever, 8som§ 0} %El)es cases
may b igtshitifie tb it hevas rae quipne atrbedisnidba e PROHNS proiedisd

Jayegar&%%@gvtg%ﬂt @gyfgéﬁﬁko{q%ﬁ&mt&amm BLQY 8GR Goise in the

associate e PBCH to contain 16 bits. In this regard, some of the

sigretevwsintisgdrha 16K dispmilts-oise Ftisrsant b O SHIREWRES thig
&RGshesk isRiionpedr HOWeMSENRISMEABISe aifecbhe RSy bile can

which can further result in erroneo?%gc&nclusions as 1o the 25gariect.
"5t 4 CORAGRAHOM A AaROr TS TG SIaHFRRTATSIE "SHBIRE: b fhe
Qrsletdadaveid, an reduee thevnpsof datarespdocomntemioatiofn datetiay aitd/or
iadioe desiable (o provide ap mpravediRdyaue on lAre Klabo ever,
SYERRINTAG the antenna configuration and/or transrhission diversity
scheaichofacnetwonk batityntslichtasls bsgeariioemt heparsctiar RGAbisd

;9&8'&&& %E I@yt:%(pf@mgaﬁc[}]mr{@ﬁﬁpﬁigetﬁr@m;ﬁglg’pm?tﬁ@@@@%ssociated

configuration and/or the diversity scheme of base station, such as an E-
WitRha BRbdemomaie sbits i dhitissaframarg i raismiitystytiog fom alow
Setermiaing.itihe GRrRGiassaRien rgartinghantenpapentguiatioaver, noise
and/or transmissiaon diversity, has ee,{] made.. .

can also affect the CRC bits which can further result in erroneous conclusions as to the
correct antenna configuration and/or transmission diversity scheme.

Thus, in order to avoid or reduce the loss of data and communication latency, it
would be desirable to provide an improved technique for more reliably determining the
antenna configuration and/or transmission diversity scheme of a network entity, such asa
base station. In particular, it would be desirable to provide a mechanism for determining
the antenna configuration and/or the diversity scheme of base station, such as an E-
UTRAN eNodeB, that results in a substantially high reliability for determining if the

correct assumption regarding antenna configuration and/or transmission diversity has been

made.



4 BRIEF SUMMARY According to a first aspect, there is provided a

method comprising: selecting a bit mask associated with an antenna

configuration and a transmission diversity scheme, the bit mask being

selected from a set of bit masks, the set of bit masks including a first bit

mask associated with a single antenna4configuration, a second bit mask

associated with a two antenn %%%\g ation, rJP? a third bit mask

associated with a four antennzB g%@m% erein selecting the bit

mask ieluciseselecfing dhe dit inasksfroovidel sehefibd teaskssihe firkichite a bit
mask havi ximum hamming distance from the second, bit mask;

N SBhG Tha Bif MAsE hEcRHATIRR e ANaRRL SR SLYSAR afigme. the

bihentrenbenigsiolsdiversity sclienfesiorassks, atpredetebmineskbitscivitivig a first bit

RN, 2 AGERLANGHIOA SERANE AIDECLORIS 1P RIQYHSARd with o
apparatus comprising a processor, the processor configured to: select a

i raasREs S Edalimn amanteribadcdnfigoeakiopssrnietetrandissifnr antenna

cOIMEFSIbYiSENEmEe D ?e@&tﬁﬂg%ﬁé)&m gl %ﬁgiégos@e%tﬁ?% BiAEMARKSHINE the set

[

set of bit masks including a first bit mask associated with a single antenna _
oESHfyarktiche A sbldmaal hrulle aseociaten Wk aingslsHergsmiiom the second bit

neeRfighatopand athisd bit.oraskasseciateehwith %ﬁ%ﬁ@%ﬁ‘%ﬂ*&tion and the
configuration, wherein selecting the bit mask includes selecting the bit
UEHRERHH TheE'SLY GFBIRARRS Y RFSEBRFRESE REvinghraalimlity of bits.
hammirgodiitance troscthel segrod bitersask;and @aphrthehitanaskomprising a
ass‘ociat(-;-c with the antenga configgjra jon ang,the transmission diversity
PIATEME 5% RSl HEARRA I bité Rt h bR SPpicd with ar’ antenna
céhdtprdingnterd thirdnaspettntheredigypsovded tebmputeripiagramadqeodush a set
mprisi least one.computer-readable storage medium having . :
o T O B o e A e T B i sine
agirncospUieviremdalblegsrogram cede instrimidnsitonfiguredtomnseteotiguration,
it i it e igyrati nd a transmission, ..
O B R SR e e

bienatibinaindis splsridiadghe flrdt birdhdsxmsbociited Withnassinglesafiteiniia mask
heoRliguRatiom @ sesaRshRiimaskagsarialed with B ANENply the bit mask

configuration, and a third bit mask associated with a four antenna
ORIt WrYERNS SRy tHerbinh Bk e RIfEY e fEeam Xsisine to a st

oMaskefeomiibe isel withih maskaiitbe fisskbit mask having a maximum
hammin d('@tance from the second bit mask; and apply the bit mask

associtedWith thePa e n RefigUFEidh BIY 1Rt SMiREin IR RSty Product
caeheregtatdeast ofpredeiemnieadibitsswithio apliralinaahpitsedaable cdnputer-
method, apparatus, and computer program product are therefore provided
S R e R
ingtiditionaldmidgnation retiting tot amsintepnascahfigir atiantand/@bafiguration and

- Lansm L%%Agra_ﬂi&%@%c%%&%%%e%ﬁ%ge%@e ﬁe%boséf“&é'ésfr%%haes%qeépﬁf% and < the
apparatus permit a‘recipient to relia ﬂ/ dlStIﬂéUlS between a plura |fy of
seaniehihanediigahedions divel bttrassinaissigntdivertity Solabmes;ninerebfiguration,

2 RespNtting thedransmitted data to R%%%E@:ﬁ%@@k%ﬂ&&?&ﬂ'%%ﬁ 204 bit mask

interpreted. Moreover, embodiments of the method and apparatus are

AEBAHRGr e b HrovitieTRIaRITEARIHRI BRIV RS tEaEhitirgaakyincludes
scaslelitionsd its mrRihrnwias-addipode ihesevaiheadassariaied with hemaximum

transmission of the data. According to various embodiments, a )
PG SEPAr S ag SeiAptidF PR pBRlChar s aepRsiated with the
arfleiesndning a8rin0A it MAsks HaseidigarR Ram RINGAISLERCRS PEBMERRrmined
bi%he nasks Tlnd bit df\éfetrsities between the masks and where each of the

maskdW iR Hrﬁ%y set 8 associated with an antenna configuration and a

transmission diversity scheme. Further, in some embodiments, a set of

masks can be determined such that the hamming distances between the

masks are maximized and the bit diversities between the masks are

maximized. Further, in some embodiments, considerations such as the

probability of false detections and the likelihood of block corruption of bits

can also be factored into the determination of the set of masks. One mask

within the set can be selected based upon an antenna configuration
and/or a trancecmiccinn Adivvarcitvy eccheme The maclk can than he 1icead far



Accordingly, in one exemplary embodiment, a method for conveying

antenna 15configuration information via masking is described. The

method may include selecting a bit mask associated with an antenna
configuration and a transmission diversity scheme. In this regard, the bit

mask may be selected from a set of bit masks. The set of bit masks may
include a first bit mask associated with ‘& single antenna configuration, a
secondl bitcthask appsouistedhditemptwer gntermm qgonfiguration)anthe thicdided in
2Bibrask-asspciatedmitha 8@6@@E@Q&ﬁpa&&e&ﬁm@mﬂé&m&&ﬁgﬁimﬁmm

also include applying the bit mask associated with the antenna
"EBHAGUAfBAER thE ARSI o Al BeRsriend iy gaitprscheme.  As such,
eprigaBtesntinef] iits mithind aaptlicalityrofibitsermit In andphen exerapldly distinguish

b@f&@&?@%ﬂ&aﬁf‘?f@ %I;ﬂgﬁﬁ Oéo%ﬁ%\ﬁgé(fl{%g@%w&)&at?gmlxgi%%[}ro iversity schemes,

information via mas INg 1S descr € apparatus may Include a

thehy REERETNh i EEBEEEEddd 0l derngiraalidbberseredpiaehard interpreted.
Nassooatechwiihiarantentia.corfiguration gidatranRsmissinpudiversityrovide this
heme..In this regard, the bit mask may be selected.from a. set of bit .
T A R A S BT Bt o e
osfibtedbtesirecontigikativmsmisecordd Bie drisk associated with a two

antefﬂﬁ@g?%‘ﬁ%ug@@aﬂo@@@:ﬁb@ﬂE%@Eé?@%ﬁ@&?&%}%@g@&%ﬂdf%%%ﬁpB?ogram
copfiguration. e processar may alsq be configured to apply the bit

PRGRLRD 256 BERIZE IR I TRTLREE SEhb P RIBH S BEE HERMGURE distances
bdiversitihschetke dodabsiet ot prede teriwirtadthitsonsttsinral pliratityohbiS tHa masks
wAathek exemplaty.emRcdiment A CARPURTBIPHBMRPIYEL I ission diversity

conveying an enna configuration information Via masking is described.
S BEompisT: Srotiarh SO 0e9 088601 PraTiBao ctuads hryghdhat the
hanayinclideratidastene dempukerareacalilaistarage theasliuin bawiag between the
nfRRIPHIE HGQ I%p roﬁﬁﬂﬂlr? Oﬁ%e 49%5“%%%0%?1}1%{1 d thelgse I@é.rgt?% s such as the
computer-reada Fe program code Instructions may be con |_gure81 1t_o delect
PEOPALHIBSR faksdescrteisatinnn e abdiliehileonttighidlteh eatrativarainbissionm also be
falivesgit schemidmihisgagarkithedpibmaskinayohe asaleciegframasetan be
qf t%itdnl)ask?. The set of bit mask§ maQ{,includ a first bit mask associated
se £ 18Urail

W{? a sflnsg e lé%cf{énaﬁ}a%%% figab?gﬁo fia S%YCRIOE}LI};1 8& ?nggﬁqénsfgggfét }(XW{W&SChem&
Twoanteraiatbonfiguiatibforamdsiitiird bluraidiskaddsociatdd witksmitoust to thereby
iRPHANNA AARSNRESRITNMCAMPUIE e dable Ry AFHAP GRAEIRSINGHR Eversity

?é also be conélg red to %%lé the bit m SEBS‘SSOC'aIed with the antenna
S0 PAR SHEHE B AN YL SEH Rt I G asied ey be
a plurality of cyclic redundancy check (CRC) bits. In one embodiment, the bit mask is
sufficient to permit at least three different antenna configurations or transmission
diversity schemes to be uniquely distinguished.

According to various embodiments, a method, apparatus and computer program
product are provided for analyzing a plurality of bits that were received to determine
which one of a set of predefined bit masks has been applied to the bits, and for then
determining an antenna configuration and/or a transmission diversity scheme based upon
the respective bit mask that is determined to have been applied to the bits. In order to
determine which one of a set of predefined bit masks has been applied to the bits a mask
can be selected from a set of masks that is determined based upon hamming distances
between the masks and bit diversities between the masks and where each of the masks

within the set is associated
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10set of predetermined bits within a plurality of bits, In yet another
exemplary embodiment, an apparatus for apparatus for application-based
communications is described. The apparatus may include means for
selecting a bit mask associated with an antenna configuration and a
txansmissign diversity scheme. In this regard, the bit mask mayghmze09/050044
selected from a set of bit masks. TheXset of bit masks 15may include a

first Ritmask,ag g@%&%ﬂ%ﬁa 2 single antepna sentigiatiopuasecandhit

mask associate a two antenna conflguratlon and a third bjt mask

cmbodimrdyith e founaReid e 6AKEY o HEp LA S GRS

HRRlEe meang foe mm&%@iﬁ@m&mww@@m&mﬁ@enamsmanaximized
configuration and the transmlssgn diversit y, scheme 1o a set

R M L O
i En SEVEIRAL of BIWIScOufii DRMMNGES) Havingdtuis tesbribednation of

mbo%gnr?ﬁ%(%oi_the nvegt}gn in gegleral ter tgtﬁg;gggi%g gy lﬁ%‘!"o?&ts and

3‘31Sp nylng rawm Ich are not nece arl drawn to
Sx@&l&x,eamkmmewrﬁlﬁed i céatschemsftmcnm@qt dietdirben kA m@@fiqfé If an

Iec%rrlzlfgc r% (t)z% %%Igtéf? mbediment of e PIaReRLIRVENEeRask dFhBe

IS a SC ema agram of a communications system accordlng to

@wmmm@w@f thal pre&arbmventipanner. ErePRE EncdGy Amidr dn
eLONHRG lisld acaadingda a{a@mbqellaﬂ%mfoﬂammg$mxample

|nvent|on OFIG. 3b is a diagr am ofane e su -bit CRC
helplerekibr ey to i BB GARWErT BRI 3@@5@% ?/P%g i Bnd" CFIG. 4
ssnBdinwshanofinfesmnationirRas wisainit proeaciirecatitibreingriomn
embodiment of the present.inve

SR T BID0B M IS i B ARRIRY

Accordingly, in one exemplary embodiment, a method for conveying antenna
configuration information via masking is described. The method may include selecting a
bit mask associated with an antenna configuration and a transmission diversity scheme. In
this regard, the bit mask may be selected from a set of bit masks. The set of bit masks
may include a first bit mask associated with a single antenna configuration, a second bit
mask associated with a two antenna configuration, and a third bit mask associated with a
four antenna configuration. The method may also include applying the bit mask
associated with the antenna configuration and the transmission diversity scheme to a st of
predetermined bits within a plurality of bits.

In another exemplary embodiment, an apparatus for conveying antenna
conﬁguratibn information via masking is described. The apparatus may include a
processor. The processor may be configured fo select a bit mask associated with an
antenna configuration and a transmission diversity scheme. In this regard, the bit mask
may be selected from a set of bit masks. The set of bit masks may include a first bit mask
associated with a single antenna configuration, a second bit mask associated with a two
antenna configuration, and a third bit mask associated with a four antenna configuration.
The processor may also be configured to apply the bit mask associated with the antenna
configuration and the transmission diversity scheme to a set of predetermined bits within a
plurality of bits.

Tnt another exemplary embodiment, a computer program product for conveying

antenna configuration information via masking is described. The computer program
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Embodiments of the present invention will now be described more fully
hereinafter with reference to the accompanying drawings, in which some,
but not all embodiments of the invention are shown. Indeed, the invention
may be embodied in many different fonus and should not be construed as
imitegdostheiembodiments set forth herein; rather, these emBoHpREATS 5004+
are provided so that this disclosure will satisfy applicable legal

 fEaiemenizitdkarrigtence ARt ebes inlie elementatigughputer-

U T RN Le s [t at vl e ol St tnveltiohe Tt Shotl

ubsenstaoch-howevsnigthed & nebkile tidtelehhoneiasdlivistrated e

hereinafter described is merely illustrative of.one. f ' inal
AP BT BTN L o o i Pt BBl S U e

thiecpréSent inventibh masksthEheforef Siicutdionbeitaluds wdihiith@stope

of embodiments of.the ' ion ileene.embadingnt ofithe

o iu?e e‘?’nrln%ﬁ'l% lfélﬁsﬁﬁé%%%géﬁaéﬁ%%’ gggﬁ%%niaﬁer described for1 tfm

purpusesbEesdnplebibidpeask Heiaa ikl FsaiRnacpsRyBien-

Figital Assistanis ARDARAGRISHNARIB MBS OO telPVISIaNS the bit

gaming devices, laptop computers, cameras, video recorders, UPS

IG. 1 illustrates a block dlwagrag %)FL% monbll%ﬁermmal 10 th@%\%op%jgrm code

wevicesoainted iR HPpaatarGieRisHEER AR I BRI U LEstE sehgme to @

seadilremplavemhediments gtthepoesant invention. Furthermore, user

equipment that js not mobile m Iso readily empl £m i ts of: _
present TGP, SN Sy SO LA o o S bt o e o
Resenkinvention ik desprivedriVhdespribers belbindhdoniatetonsafgiing a bit
mobile communigcations applicati ] it sh: eMngersiead In
%%Fﬁfé"%?sffen%"’ % nrﬁxéttfﬁglg %%ﬁ%%h%%%?%h%&gigﬁt inv%fwtion can
fhés utilimeoiin Gompaskction WitreleaiediBayor siheh ppREstions IbH Ritasks

mobi icAtions | iesanteuisidemtthecnahiiation, d bit
o 1ﬁa%d%$c%%%%§ﬁgﬁ£%igb§§me mobil_g%ermina}{gl?g inclu elsoglna;(rcl?[g%{%?ja

S ORI AT BB G G AR P8, AEE
and Aderaiver i Tihe Mol iarmisaldQ meintideendane doieppiying the bit

apparatus, such as a controller 20 or pther processing.el
%@i%‘%@?@a@%%ﬁ@qg%ﬁ\?é’ﬁp uﬁagllg fom the ra%%%%&%@%scheme 0@

secefvesdkbrraspetitvelyhfheSigaiisdftitsde signaling infoimation in
accordance with the air 30interface standard of the applicable cellular

systep}, adlee- HsefsReenhriacsived data vl OBergenawiNizE)
In this regard, the mobile terminal 10 may be capable of o%glia%grrllgswitpreme

one orfasiesdimierrate S BRI A PESRh T IEEHSH S SB ot “badration
YPESARE AGEESS PasoByakay oliliudiratiohidhermobdedesmitiaftomiay
be capable of pperating in accordance with any of a number of first,
sedoradierdfd/or fourth- ‘WO 2009/098601vcraB2009/050044
generation commuirieatioblpebidiegtsnopfhanikeleRorinampiading habile
terminal 1 be capable of operating in accordance with
%@%ﬁ%ﬁ%?n(g}%&aﬁe %ﬁ%ﬂ%gg’communication protocols IS-136 (time
divisiofi Iiultiple wheessi¢ bRk amsM{(yRFAPSPUERTPIBiRgcording to an
g‘%@ﬁ%@ﬁ%@& &gge;ﬁ-ﬁ@e(ﬁggg division multiple access (CDMA)), or

with thir

it -generation (30) wireless communicati rotocpls, such as ..
UniverEXinigbie Femasrphitificanslis %&é‘t&ﬁ%ﬁa‘?@i"ﬁ%ﬁ fais ga%ﬁnf\%gdlmw
Leng JetanEyoltien; (UTMS LTE), CDMA2000, wideband CDMA
(WCDMA) and time divisiop-synchrqnous,C TD- A Wit ¢
fourth-§ éﬁﬁ%ﬁ?%f%r%%gs? %%ﬁrﬁﬁ‘r%%}%%ré&%o s or tlﬁg%ike. e o an
embodiment of the present invention; and

FIG. 4 is a flowchart of information transmission procedure according to an

embodiment of the present invention.
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It is understood that the apparatus such as the controller 20 includes

means, such as 10circuitry, desirable for implementing audio and logic
functions of the mobile terminal 10. For example, the controller 20 may be
%pmggsz&%f&a digital si_gr_1a| processor de\_/i(_:e, a microprocesggijgf%i&j%; (044
and'various analog to digital converteys, digital to analog converters, and
other support circuits. Control and signal processing functions of the

mobile terminal 10 may be A g@i&% ' devices according to

their respectiventSeapabilities; Thertontollena0uhissriaydalsadrallidethiaafter

fupnctignality to convolutionally encode and ipterleave mess and data

BT RN AP DA LA HS B e 2D S STy s o
tincludeam intesialvoicd @dddr; hzdeayWIihdgrabﬂdiﬁeﬂrhaMayadiﬁ“@ct@nfoms
RS hne, %%%H&J@J%%&mm&c&%f%@mg% (Q0RIALE AN LB R e

software programs, which may be stored in memory. For example, the
codirtidiente Ormey P opksedpalessiitbesating b eophesmlispgprdgean, such
Asd&anyentianal el prowsensiRe cennectiviteRogranymay then allow

the mobile terminal 10 to transmit and receive Web content, such as

locatidithaseuEEHEALLIY B8R W B Paile Tt hleb ity rgelt from
WielassrAndlisationdratecali W AP diypBstextt sansieloRisac dH Tld) e

nd/or the Jike, for example, 25The mabile.terminal.10 also compris
RSP A A G S BTb GRS ST L B RO Ko Ry e &
eerpboneianispiakens, & microplipnen?Ghat dispiblye28 talinchaansmydinputs of
interface,.all of.which may.be c . 20 ' men
sy BN e S e

nlyeqfresendrimtyeriasfro b ailtosgdinesrhobile feabitsdproine! kb siustrated

a%@@il?ﬂgﬂééiﬁah@@@sqrﬁ%d%&%?ﬁgbg isRlaypRL SHRWRL! AthIHiPKEminals,

evice. In embodiments including the keypad 30, the ke%/pad 30 may . .
sirélsaetriebtorAlis AN BRE (0- Bt RABHSE REVYIEE ORHA GifgPions:

Jaieh and/eesaftkaysousadder epeiatingdhersaohitestefminahids and other types
Alternatively, the keypad 30 may include a cgﬂwentilonal WERTY kF}fPad
RIS ARERE PHBRLY A0S0 Pl R ety SR o ipens Fde

SOft keys wit
assotiatedduncliondeimadditionsrigdtenh dtivedynol@bile may also readily

e%? 9/098@(9&(5%6% 8701@%00%96%99&%%&@ mobile terminal 10 may include

AP interrace device such'as a Joystick or other user input interface. The =~
mobilé tersyiteth Bodurtiierdhedymieisealanfitbppascaiisnoasi ettt marily
Lalery RAgk, 10l RAVEHAGVAIO S GICUS that sarBe SEIned-OLARRINE it

the mobile terminal 10, as well as gptionally 1providir_lg mechanical , ,
W&i%%%%@féé@ﬂ%e§5mﬁnd method ©of embodiments of the present invention

can be utilized in conjunction with a variety of other applications, both in the mobile
communications industries and outside of the mobile communications industries.

The mobile terminal 10 includes an antenna 12 (or multiple antennae) in operable
communication with a transmitter 14 and a receiver 16. The mobile terminal 10 may
further include an apparatus, such as a controller 20 or other processing element that
provides signals to and receives signals from the transmitter 14 and receiver 16,
respectively. The signals include signaling information in accordance with the air
interface standard of the applicable cellular system, and also user speech, received data
and/or user generated data. In this regard, the mobile terminal 10 may be capable of
operating with one or more air interface standards, communication protocols, modulation
types, and access types. By way of illustration, the mobile terminal 10 may be capable of

operating in accordance with any of a number of first, second, third and/or fourth-
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The mobile terminal 10 may further include a user identity module (UIM)
38. The UIM 38 may be a memory device having a processor built in. The
UIM 38 may include, for example, a subscriber identity module (SIM), a
upiv%rsq?lgin,tegrated circuit card (UICC), a universal subscribeprjC i,q/?ntit‘}{”_, _.
Module ?U%‘Ni/l), a removable user idgntity module 10(R-UIM), ete Hhg 050044
UIM 38 may store infointation elements related to a mobile subscriber. In
HHSTHBPRECIRE IR ES BHEGRIDRE erHhinal T0eaP5e B Bt taitHnal 10 may
HOSHakY: féqrp@mﬁ@h ‘ lﬁﬂ?&@_fﬁ&ﬁ@c\'&'%v{&fgiﬂaﬁhjééd&@wﬁqm%_&iﬂﬁ .

memory 40, such as volatile Random Access. Memor cludin

S e AR A R e
salsenirfoludebthermanaualadile, merfbes 42 dwliiehsicanrhéitbembeddedMA)), or
and/or may be re ble. The non-volatile memory 42 can additio ¢
T B v e
Telemonn (EERROMY s ftasi ivdifbiychiding ke[S hengmémoriegobeinstdsd MS

3 OF BTN, Qi RisSes i iorRetongad fata. M%%%Q%%‘H%QPH?CBMA

terminal 10 to implement the functions of the mobile terminal 10. For .
(EXafipidyirhle WA HES SR INCR (ER T TERAFRTTOFRSTRRFF Bdogprotocols or the like.
Zo?ntef‘irl@gﬁﬂélffilm@@i?ﬁﬂb' iﬁﬁ%ﬁdﬂﬁﬂ%ﬁf@ﬁ@ @cﬁl@t‘?ﬁl@r@ﬂ@cﬁ@@@ﬁi@aﬁi, such as
uniquely identifying the mobile terminal 10. . Referring pow to FIG. 2, an
WEREHAFBF OGS B PR AR SO T B SHEAC RO A AdH oA 0
Rhecpreseatinventids 1rovided ctherdydtef ifigludem eaphstalitycoilevice, a
network devices suchdas mobile terminals 10 or other types of use
EGUIBRERt "AS SHGWi, 2561e o mare m@oﬁ?e%ermma%% may each®
dmmda-arz&mmaurzd@rcmximFﬁmg@igmérémiandd@rsm&m@@@rﬁﬂs
%%ﬁf%%%%ﬁ& e I?iraP e %Ig@ﬂg@g&@ée%ﬁh@é%@%@@%&%%ér&eir respective

IRAN. The base station 44 may be a part of one or more cellular or
corsbilitinenibrieoriseiirpEienmaz sde ineluds dhr dundionabityd bperihitivaally

AebyorkdsHeasamebile switthingieenerdMBGIAhARMSkRawTHR
those skilled in the art, the mobile netwogr 30may also tc)ie referr?d toas a

CBHERISt M RERGGHRRP RGBS S T SpariBrY T M anaerna
dnaynbecapibiaaf tutingrodls 10 mad ifrdnddHermptitd tietonipadakOonhenmore

the mobile terminal .10 is makin d receiving.calls, The MSC 46 gan -
R R oNTRAaN (A MR ron The Mabl tomial 13 ™
tis tapaitlediinparaaiy Incaniitioviithedt ST 48 bahdrotupalsikabPadrironisny. The

4 ég@né’l?g‘ﬂ&%mﬁﬁﬁ%ﬁ%% WRROIUAIPEOIPCHLRA00H 020044 ¢y

€ mobile terminal 10, and can also control the forwarding of

coiienhgachioy ipratinebnactbranisal 20y SR U BRESSSEihGCartE® ip @
whewd be natas thalalthovan the M 5648 Teshewpriidhg gYSEm BifiGhe

1, the MSC 46 is merely an exemplary network device and embodiments
e 5re8&iE invention are not limited to use in a network
The mobile terminal 10 may also comprise a user interface including an output

device such as a conventional earphone or speaker 24, a microphone 26, a display 28, and
a user input interface, all of which may be coupled to the controller 20. The user input
interface, which allows the mobile terminal 10 to receive data, may include any of a
number of devices allowing the mobile terminal 10 to receive data, such as a keypad 30, a
touch display (not shown) or other input device. In embodiments including the keypad 30,
the keypad 30 may include the conventional numeric (0-9) and related keys (#, *), and
other hard and/or soft keys used for operating the mobile terminal 10. Alternatively, the
keypad 30 may include a conventional QWERTY keypad arrangement. The keypad 30

may also include various soft keys with associated functions. In addition, or alternatively,
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5 employing an MSC. In one embodiment, the MSC 46 can be coupled to
a data network, such as a local area network (LAN), a metropolitan area
network (MAN), and/or a wide area network (WAN). The MSC 46 can be

irectly coupled to the data network. In one typical embodim %%W
TR AT

Is coupled to a gateway glevice (GTW) 48, and the

is coupled to a WAN, such as the Internet 50. In turn, devices such as
tisreredslsigainrhaR @ geliseran U LarH ters SLENE AdOHTBERETs S ThE e
iike)isarche couplagiie:thexmabile ferminalalOndmdhe tatenyetHEustors 2
example, the processing elements can include gne or more .processing,
R & S Rk VTR 5 B Pty Sy Lo B2 B i Shiver B4 andion™
nibeilikerasdestribedt Hetaw!idallye BSidd o it dob dbupletapaagictectable
s(@gﬁling GPRS (General Packet Radio Service) support node (SGSN)
58 "As known to those skilled in the art, the SGSN 56 may be capable of
perforfingfbictionsmihifanty feivSeldagmsckerswitenidccdiideds. The

UIRE-RGRVERE, like the MAG 46vinan Breaupledioia data DEMIRknguEfIude,
as the Intérnet 50. The SGSN 56 can be directly coupled to the data

foretonlanSoie BIFHSERREME TSt RalBVRPIHE SCEREER Fhay B card

(%%@T >d %@f@@glsa;b@mé@hﬂ@rmyermﬂ;w(@simhzasmo@&?mmﬁéams‘m/m«duze
. The packet- t core network may then C ) (0] B

R e ot LT GRS S RBOR b PSSR B0, ad ha Gy oer

1pQdgiterpletdivedgtematobic linrecdciti O 1o yHE: GBBNGEitheemory. For

PSS ehed care netRT.cAn Alne PA.ARLRIBAIA AGTIN S Bigacthe

can be coupled to a messaging 25 center. In this regard, the
RGEBN 80@rdles® SASE, iikbithez M SChEere ég;‘@éeé%agqérbfstorage of data.

0galinahe arating ob mersadR.Sush NS messagasiThean be
GSN'60 and SGSN 56 may also be capable of controlling the farwar ing.
cofbrddaheromnare s Ry 1Rl aF 167 UAT BRI é?e%%h%qé}gﬁ%%% r

JRAIGITAY. Dy AUPINGItee SEPM-Be theyGRRE boreuhetiorke58and
oS HoSCydrces uche BEoTAINR SIS LT
SGRMSAiaNGEASN 6@dlbyttis negaldiceuebsisudmalsaidhmpuaigns of the
AR S g e s o
By cindory G malipoty e MO GRS Bh AL B e
£ g\g}co%ﬁéqegmiﬁé@Q@OOQ/OOSGOlPC171820119/050044

Referring now to FIG. 2, an illustration of one type of system that would benefit
from embodiments of the present invention is provided. The system includes a plurality of
network devices, such as mobile terminals 10 or other types of user equipment. As shown,
one or more mobile terminals 10 may each include an antenna 12 for transmitting signals
to and for receiving signals from a base site or base station (BS) 44, such as an eNodeB in
[-UTRAN. The base station 44 may be a part of oné or more cellular or mobile networks
each of which includes elements reQuired to operate the network, such as a mobile
switching center (MSC) 46. As well known to those skilled in the art, the mobile network
may also be referred to as a Base Station/MSC/Interworking function (BMI). In operation,
the MSC 46 may be capable of routing calls to and from the mobile terminal 10 when the
mobile terminal 10 is making and receiving calls. The MSC 46 can also provide a
connection to landline trunks when the mobile terminal 10 is involved in a call. In

addition, the MSC 46 can be capable of controlling the forwarding of messages to and
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11 computing system 52, origin server 54, etc.) to the Internet 50, the

mobile terminals 10 may communicate with the other devices and with

one another, such as according to the HyperText Transfer Protocol

HTTP) and/or the like, to thereby carry out various functions of the mobile
t f?rﬁ%oéfg)%’.l‘SAlthough not every element of every possible frioljfjgz009/050044
network is shown and described herein, it should be appreciated that the

fraaie rephilparrongldy edepis OB Bedsreisinmy! sresgrier GF
Aifferentnetwosks theopah theBa A4 barikis regarddtbe metwark(s)imoayh the

be capable of supporting co nication. in accordance with any.one of a
\ISFcky BrREHBAEHORPRIGLAIS; Hich 46 Shé SIHOre br S MBI Br ok
dirste HogensmtiondtQ), e pondrgeneraiion(20); Bibl;dhirdsgemerationrl
er%)(01), 3.90, f% - generation (40) mobile communication protocols or the

CESPER

% 1}

ample, one or more of the network(s) can be capable of
suppaitingecommiimizatidn MK éordarisecouthed tovgirsle sy cormimeisieatienocal

a@ég@e‘iwér@mﬁ%\é@p&%\{'m%Qﬂét@&g& (CRMAL S0 o I BB work

one or mor e network(s) can be capable of supportin

oAUl S EECHTHES MRS 1S Hele S Hom RS R

RreLacols, GRRSvENRaneed RataGoMiEnyisanment(ERGE) on U dikethe
Further, for example, one or mor‘e‘ofa{he net Srg‘gst)ucar&be capahle of = .
GUBpORIAG BRI Stioh HACSIRIARLE it 30 \IPEISSS Eommo st e

30 WirEIEss E6mimunic
du01aesls SUGRBSHE LILRAN QrandMbBMetwankienibioying W GDMA tadiv
access technaol . S0 narrow-band analo e | ' .
e PG S P A LG S S
detaark(s) meyssisg denefls fomviembodinfernBpiiRe PgEMAnveRacRTver 54,
as, shauld.dual ar hig, mobile stations (e.qg., digital/analog or
a‘%@fﬁ?&%@% agﬁ%%%ggﬁ%gf The mobile terminal 10 can further be
coupléthedSmit semmdre Wirelidedde cetigpbna STAPL Eperrhbaast Badifay

§&m9£$5|s% : ﬁédecegt!%ﬂ%@%w@gﬁm W’i@@ﬁ%ﬁ/ﬁﬁn%ﬁhﬁmmn}s'_ N 56 may
termina In accordance with techniques or exa radio .
e (RO BNGOR ) TR/ ) 5 G g o
tifferentidrelassmemariking:-tedniqusisd inclutlingetivetbssitiAde (W Lispepet 50.
techni uch as |IEEE 802.11 (e.q., 802.1 0 3 :
TSR oo R e b s
eohnigues SGENGS IBEELSODBIdnd/prckitrawiidksaiads(owmyk. such as a

Jtechni 2 IQk-thed 28 B2 dago
B e B BT e e RS a6 e Ape 6 Cﬁ?ﬁ% %QB o

dlirdlotty GOWpASdsustife HidEEB S FrBRR dbEHENY, Hbwed
82 a8 inditeetisevpiediadine dnternetE&Osniace, G \phde: Fuithismane, ietwork

one embodiment, the BS 44 may be considered as another AP 62. As will
688 Apprbk BHOb S LHy B T ch SONReR g o e A TIeT L
W20k 940 98604, PG TILE3260 MAZROZE T2 56, like the MSC 46, may be capable
of controlling the forwarding of messages, such as MMS messages. The GGSN 60 and
SGSN 56 may also be eapable of controlling the forwarding of messages for the mobile
terminal 10 to and from the messaging center.

In addition, by coupling the SGSN 56 to the GPRS core network 58 and the GGSN
60, devices such as a computing system 52 and/or origin server 54 may be coupled to the
mobile terminal 10 via the Internet 50, SGSN 56 and GGSN 60. In this regard, devices
such as the computing system 52 and/or origin server 54 may communicate with the

mobile terminal 10 across the SGSN 56, GPRS core network 58 and the GGSN 60. By

directly or indirectly connecting mobile terminals 10 and the other devices (e.g.,
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and the computing system 52, the origin server 54, and/or any of a

number of other devices, to the Internet 50, the mobile terminals 10 can
communicate with one another, the computing system, etc., to thereby

carry out various functions of the mobile terminals 10, such as to transmit
W&%“Pd%%%ﬁﬁ%or the like to, and/or regeive content, data or th& HKEBHD T
the computing system 52. As used herein, the terms "data," "content,"
CORRIFRETRSAC AN ALY YaMATS thalP B & Be dNIRTERERENGB A1 B Rl 1
neiataccapableef bringdehandiiecsmebividd ardiarsiarad inaseondance the

ith embodiments of th t invention. Thus, use of any such terms
ST O B I G5 AT 1G SHCARE ol TR el o7 e
fmmm@lﬁﬁmbﬂ&mmmtﬁbﬁ.appreciated, by direptly or indirectly
conneehinguie, MR EUmnal3: 0.0 68 FOMPNG NI o g
origin'server 54, and/or any of a nuniber of other devices, to the Internet

degribrst frvobife ehnida e FOmaRiate st Hie ate Sirricomaanoties fiscoupled to
RO MPUHRLLSYSIENT 23RBS QH I SENVRERGrRICH S JRBIERY, QAITYHAHLs regard,

various functions of the mobile terminals 10, such as_ to transmit data,

PR tHE HKBE AR 6 FURRN RN ESOEHTRRYCHERR BrafifeiRak SHD Y one

oEQMRHING BYSIEANE 21 aNCiantne QHEIN setverdh®itof a nirkistaer, fyith
respect to communications bet 4.and mobile termi 0,BS 44
ST RS A M At U S EGio A
gsnbemes(4ANtenhicenfiguratiting pandodiudelB3idd Favingopke,ecmmargiore of
antennas that utilize various transmissi versi I le,
R e e R B R

viTedeherexamptatioe piosdiveiid 38 SLEVERh SoMprrb v traRddiy- Also, for
eQM&%Ehﬁt&% H§§1§B@%ﬁ@§3%§ﬂ%\é plagkicedes peRBEL @8 Runication in

transmission diversity scheme. In still other exe}rpglgqér{yﬁembodiments, BS

agopEHR SO BTid & SotiH AT TATREHELTASO8 Tatacs -SRPSRCHiEgaEcy™
Ewilshed iranpuit diversitydh STR)dr apsmission divetsityseheme n2&iork(s)

this regard, upon the receipt of information from BS 4 hile terminal 10
CRR RS TARRPY B SHPRALIG &f BRPAE SRR AR aalé%enﬁg&lra |c%1r§%(§sdiversity

ceahemeusediyi&s]4duddeblict {EHniNah:0UnKe sehisilmupdssomptidaMA
as to the antenna configuration and the diversinsused by B3 44 GANSE)
raa(?%?scCﬁg?n{%?%ﬂﬂ%%ﬁteggﬁ?o%aggg?ﬁeen BS 44 and r?’%bile terriﬁineé? 10, 7 *
wnib ol actelaviness Tooaeatina Rt f THE Shaieicteristioa bt B handlis from

Sasuehmobig termingl 104868, thaRss RO NhF SSRRCHID RIS (c.2.,

configuration and transmission diversity scheme to demodulate and
%E@%@ﬁ%ﬂﬁgwmlﬁﬁ B4 1n some instances, the

informption dranseitieaiog BS 4d@antinclugh-a B BeHbmwiitia wislbSamnes
tessatidtedrmitie IMAC:7BSI09860LHIBITHB200D/05 0044 ample, radio
frequency (RE), Bluetooth (BT), infrared (IrDA) or any of a number of different wircless
networking techniques, including wireless LAN (WLAN) techniques such as IEEFE 802.11
{e.g., 802.11a, 802.11b, 802.11g, 802.11n, etc.), world interoperability for microwave
access (WIMAX) techniques such as IEEE 802.16, and/or ultra wideband (UWB)
techniques such as IEEE 802.15 and/or the like. The APs 62 may be coupled to the
Internet 50. Like with the MSC 46, the APs 62 can be directly coupled to the Internet 50,
In one embodiment, however, the APs 62 are indirectly coupled to the Internet 50 via a

GTW 48. Furthermore, in one embodiment, the BS 44 may be considered as another AP

62. As will be appreciated, by directly or indirectly connecting the mobile terminals 10
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13 PBCH. Mobile terminal 10 can demodulate and decode the PBCH and
the associated CRC bits using the assumed antenna configuration and
transmission diversity scheme. As discussed above, situations can
occur where an incorrect assumption was made by the mobile t,e,rmina{lf s
B‘u(gﬁq%gﬁgfgﬁs demodulated and decpded properly by the mobfid 1 B2009/050044
5terminal. As such a false detection occurs. In order to substantially

AT TP IR e SHECT assUinBHisn AE Bednariae By Hie MBHIR ikl
dk0isegasdirgthe.sntenna sebiigwatina and the dransmissiendeiversithother, the
scheme of BS 44, according to various embodiments, a technjque .
BTG TR DT GG B ACoHS MBI HF SR depits 10
sutlizeh insenelembodimentshdhigQR Gnbits: cerrve naiskediy or the like
erforming a logical 10exclusive-or;betwe its ”
e R N, e S o e
“odnfigaaniomdnehtiansmissior diversitipsepkimecskimaskiassodidtadnsite of

theaneanaconfigirationand ransaissiomdiersityseneme ok BBé kel nr
be applied to the CRC bits at BS 44 prior to transmission of the PBCH and

injeniegodiatedreE BitsuepisreapliotahkepBeH aHIE RESBItY, apbscope of
~mehite.terminalcapsmake aniassumption 15with respect to the antenna
configuration and the transmission diversity scheme used by BS 44, |
P A Ao OB A GRS 1 B dsginals 10
amBglk andpienpapidhe CRE disinlidherde-maskedrGRCabitsnbratehovith a
d%%c%sc e.t%lé ﬁItt%?ef %Ilj&é thoeorﬂg t%%gigﬁsdﬁ)t%%n%%ﬁﬂﬁf Qt(?(??lele{)nﬁ another, the
£L&Gplion: With Tegard 1o the antenna configuration and transmission .
odivensity seitemebitBYdihas e, riade DemeriisayipROvous functions of

@gﬁ%ﬁﬁé@&&% bigsdangtmaishwith @ CREeheskOhtbe PR/, thenit

e determined that an improper assumption with regard to the
capiRndaEcHfigarBifoRcah i SREIPHESH Y ei/ar ity SEHEME BB SPAYRag™ oic.

been magie,anshipthgkaseunpHARSEAMbBAtieBMIEt Ao MOIRle terminal 10,
information regarding masking of bits with re&pect to antenn

) 25.
RSAHGERAORE KLY TR RGORIRVCRS P SH AT SRR iy digpemes
Mpplication &iraeos794, iedtitled Sethodiandrépparate sifenCoenvayitigze
Antenna Configuration Information 4fi|reedx anuary 4 ich.is h can
R R SRR U RO SRR BN con
CREifieicagbotdingibarioas brubdsdirenier stbrdimgaition. FrecRreprise
819300 san-dnclude sixieanbisQrbraual LR-Rfdarmatian and ¢anhesion

used to check the accuracy of the data associated with the CRC bits. In

e rabarim St AR g Rk SBRERELH BE (4686 HRE MR the

HaRGRitsand dheCRObits sendeadimpsmitieddegethaawith toaRBESID)
While the example CRC field 300 is a 16-bit field, it is contemplated that
U ST BT PR EB%ould be used in various

In this regard, upon the receipt of information from BS 44, mobile terminal 10 can
make a blind assumption as to the antenna configuration and diversity scheme used by BS
44, Mobile terminal 10 makes this blind assumption as te the antenna configuration and
the diversity used by BS 44 because, at this point in the interactions between BS 44 and
mobile terminal 10, mobile terminal 10 can be unaware of the characteristics of BS 44. As
such, mobile terminal 10 uses the assumption with respect to antenna configuration and
transmission diversity scheme to demodulate and decode information transmitted by BS
44, In some instances, the information transmitted by BS 44 can include a PBCH within a
sub-frame of data which is transmitted to the mobile terminal 10 in a burst fashion. The

information transmitted by the BS 44 can also comprise CRC bits associated with the
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WO 2009/098601PCT/1132009/050044 14 embodiments of the present
invention. The CRC bits which populate the CRC field can be used to
ensure the integrity of the data in the PBCH. However, various

iments of the present invention apply masks to the CRC hitsto
t e?eﬁt%/@r}%ggrt information regarding the antenna configuratli}r? KRS0
transmission diversity scheme of a base station, or 5eNodeB, to the

PhobileManirar iAol the freeor aaRiticiar edimtnic Ao N Gviakd,

CUChiasubin £ o muincatingadditiartahibits ofdanformatibnion diRedtytecheme.

applyi/g mask tq the CRC.bits, the mask.can first be d ,vel%eg. In a
. A g, 1SClI15Ee ,X\?ﬂ SIIAHONS pan OCCHr, wWhere an 1cOorrect ass I{?don was made
conventional E- system, three antenna configurations a

bgskaaiabél@_@ﬁai@iymnfecnqbﬁ canehedtilitedE-BTRAN sy chnmobile
AnGiige a&gﬂghea%gmsﬁs‘&igem?ﬁé&%m&H@ﬂ@;&iﬁf&gmhﬁfgg%cem

two antenna configuration applying space frequency block code (SFBC)

agraarndive sy, raril e mAtsereradiiddregartiagpliing ©pmeoniiguration
afleaianeyswitchesh tansmik divessits (FHSId2)-Jhile theiexamplesments, a

described herein are applied to E-UTRAN systems wit@oltﬁr tenn
IR ROhe b HRas S R By U RS 1 Fﬁﬁ%&?ﬁ &t
uemkadiments: eithedpresentiautioncan be wtitizetbinthothensydteinsl
and/or systems wit ber,of antenna.confi ions and associated
S e el S A
paytieln, mhmﬂhmﬁfrgmﬁﬁdperp?@semhisﬁemﬁmmam itlvotve thenerkatiomiofed
&Qﬁe}ﬁe@n i%%aacsosn éﬁ%%é?o‘ﬁ’%ﬁﬁ%{%ﬁfsg?&t&%?sﬁyQ&Bﬁb‘o?%@l%@%an be applied

configurations and assoclated transmit diversity 'schemes.

teldte frRiRihgsticfdottantofitrameirsopBéhaiplied twdikeeresied - bits.

UanmngdisiangsbeiweearadofiRemarke cand e considerethsmption
hamming distance can describe the number of s,ub_stig[ltions or other

vijerennsis et AusanRBRliE R itaRa thedEHVBIE S LR, SSheRAE! by
Hirsubipseqrenae, datonsaec0nd 8otk srthas mseronshbitsselgueneesk and

For examp first bit sequenc ining 1111 and ond pit
CEIEE CR00D. HaUE e DR T et b R b pcH.
thenitaparatidnsrioichhthged e feunsnagtivithd tirsebitd e duentents zeros
REnsIRIC e AECRnd Al SRANSIGRLERe amming dianaa oW A ae, it

Be rour it operations were performed on the second bit se%uence in order

the dremeiina (FRGilstipsugmsice vishia tRihehseretir fOF ndidhem iinalss
LommcRtionsip-spmessitatiensy ik ayRelanefigadednsmatn and

and/or 30maximize the ham‘mlng distance between two maskstto reduce
ARSI B SR SIS B VIR T O pt PRER E1EC Bitd FPSLEIT AN & thatt
fkeate:gituations where an incorrect mask can result in an proper CRC

chec oersrlrjlgi‘e information regarding masking of bits with respect to antenna
configurations and/or transmission diversity schemes, see U.S. Patent Application

11/969,794, entitled Method and Apparatus for Conveying Antenna Configuration

- Information, filed January 4, 2008 which is hereby incorporated by reference in its

entirety.

FIG. 3a depicts an example 16-bit CRC field according 1o various embodiments of
the invention. The CRC field 300 can include sixteen bits (0 through 15) of information
and can be used to check the accuracy of the data associated with the CRC bits. In some
embodiments, the data within 2 PBCH can be used to determine the CRC bits and the CRC
bits can be transmitted together with the PBCH. While the example CRC field 300 is a

16-bit field, it is contemplated that any number of CRC bits could be used in various
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Thus, in embodiments applied to a conventional E-UTRAN system three

masks can be developed where the hamming distances between the

masks are considered. One WO 2009/098601PC1718209/050044 15

ner veloping three masks, according to various emhgdi f

ﬂ%@ﬁ@%ﬁ%ﬁf can be described with ygspect to FIG. 3b. F|G.b§‘g’l§§g%‘§?§a‘*ﬁ .

example 16-bit CRC field 310 which has been separated intg three
calsdiviensne! HamiERFHrETEnianidiBn @56, B BHALPHINAG SR S 3t il can be
uthirdbsybeivisiom34Qyinihe exampie:GRCHieldo3i0:theahfitstesntdiiision of

contains 6 bits, the s%con sub iVi%E[g{l g(%n%ai‘ S Sbbitslan EIII% I”E’pl.i’:{‘[go ardin
S WERTR O HOIRARD S BIES“NSE"that thé RUMBar of Subdivisions and the &
tinLunizenof hifs:contained thithimeathisubdivisiorsdfeGR Gl fidids8 tRtion, or
cersly exemplanyand sy (el of Subdisions AN AL IMRSO A,

with each subdivision can be utilize , SO long as every bit location within
stk GRCchelohisicomainddtigithibiondy BResabelivision. 10In various

embogiments afirst Mask MARKIReapiRaanallizera Mmasks IRwIHRE. na

respects, all zeré masks can be preferable because the application of the
cpmSRitenal SubBR DIt seit AU TaRIHREA S W BRSERISLY Ehtiatr o HhE ™Y
sSuhiget:bif seauense FAS BREIN same-embadimenisgin ardesdodmniijmiren

computational overhead, an all zero bit se uence neeq not ha\é% %ema@%lé
bR SRS G AL HE r 8401 A HEIHRE %gﬁlﬁemsﬁu?}fg%%i%ﬁarly, 15
bEsUb ecdat3adi MantsstinyebithendficfalterdefinecanmasitihatpplyianSTaHC

ones, since computationally an masgk I ire.a hitwi
e O R B L e N6 e
apphieputeltid Bk dveshisen withhrdspeeritrthc tBSKIpi an andesiesidiversity
sﬁﬁﬁg&%ﬁt Futher. ineonsidesation ot thepamming-distaners involegdiind in

[

S case to result 20in substantially equal hamming distances, a second

otheskyNIRSKRCCe S pacHnsiBaR, AdEbRINRRICAR st s BBaRm It astgyiated

Papuiatingathe first subdivisianF2Raih ooesentioassEc0NER spbsivieinn 330

can be populated with ones. Eina(l_{\lj)é, .thelthirt subdti.visiopﬂ\;srgg I%ag(st))e sociated
BRI AR PSS I U R AR Cih B r i (0 generate the third
WiBsidW ASKS, ithe: fitdt SRBdvisionn3 20 ¢ eyt poputhteshoiitiecbmessnifialiversity
second subdivision 330 can be 25populated with zeros, and the third
Sgg%ra?ﬁision 340 can be populated with ones. The resulting masks
generitedttronminisiprocesstofiiiserasoirobrsammieg o the CRC bits, the

h%%%&@%@&%@%‘%@@een each of the masks can be considered. A hamming distance can
describe the number of substitutions or other operations that need to be undertaken to
convert a first entity, such as a first bit sequence, into a second entity, such as a second bit
sequence. For example, a first bit sequence comntaining 1111 and a second bit sequence
0000, have a hamming distance of four because it would take four operations to change
the four ones in the first bit sequence to zeros to generate the second bit sequence. The
hamming distance would also be four if operations were performed on the second bit
sequence in order to generate the first bit sequence. Due to the potential for noise in
wireless communications, in some situations, it may be beneficial to increase and/or
maximize the hamming distance between two masks to reduce the likelihood that noise
could corrupt the CRC bits in such a manner that create situations where an incorrect mask
can result in an proper CRC check result.

Thus; in embodiments applied to a conventional E-UTRAN system three masks

can be developed where the hamming distances between the masks are considered. One
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MASK2 =1111111111100000 MASK3 =1111110000011111 30With a

set of masks generated, the hamming distance between each of the

masks can be evaluated. One method of determining the hamming

stance between two masks is to sum the number of bits in each
SUBANIBE Mat are different. Therefore, in this example, the ﬁgh{'rﬁﬁq&w 150044

dlstance between MASK | and MASK?2 can be determjned by adding the
BN G BT o8 A RS et IR T e Be Wff?twmmawam%hﬂé%eb‘f?&m
M@%Sf%&@@&ﬁ%&ﬁ&&ﬁ@ﬂ/ﬁ’ém ﬂﬁcmpbﬁmslmmplea ssimoerall field

first and seco dsu IVISI are different the masks
e e G LA T G A o
ssuiohy thiedhashm |B‘ﬁ;7dasthmrei batdiesn VA8 Klrahd MAGR2GRL ficld 310, the

* e?é%‘&%r va%b 0g Q'ﬁt?ﬂ% S.D5 ﬁlwmxﬁ&ﬂé\é/ﬁﬁﬁ%ﬁ%ﬁe%m

etermine gtheb ength of t e5f|rst subdivision, i.e. 6, with the

shiariger e@fth?enﬂrﬁrbﬂ@u Bitdion tecnBnignebsahdinisionsiaaditke awahpief bits
«SHbgivisions . ditferent bstween the.masksiand.al bitsiRithe secanthumber

subdivision are the same between the masks. As such, the hamming

o RS R AR AM AL NEAS I S3E SEOEHAIRY. TRk Warhfirg S long as

edistapcebaiweaniMARCrand MASK3 eaBbdeidetenmined hybadding the
bit length of the s%c%nd subd%zlsmn 'keMéx \%1 h th bit 1 en th of the third

subdivisiGhioE SB OSHES A Bi PR MES N SaY Fnra Gk Baome

reﬁﬁaﬂehazbetmeemklsemhs kscdirrdidd! Uzitsise: the et;vell@uimim@ihﬂ razekthen subject
same betwee the e -
T AT (3 Rt DR BB ACE Wy

ammlng etwe n two mas
soa amm@m@mawd%wakm@twwmmeﬁmmk% el RHepauence

Lountingthe,ones inthesashll, thedasks gan alseibs asarcated Withnilarly,

15the antenna conflguratlons and transmission diversity schemes such

e ARedinsssh lared Wity irBCEH Ao et g o StAval kiessisince
c@?rﬁﬁﬁb@{«%bwtﬁhtﬂe qumt@m@i@@ﬂtygeqaﬂ@m andqm&@mgaﬁs@euamues

h the four antenna ion. Inthsre rdt es

SR g S e e B T F T e e
n&ﬂhﬁ@mﬂ@ngaﬂls@med&e&ween the single antenna conflguratlon mask
and 2qth éﬁ%&@dn% SIRR, CofigHiRtion mask i dhaRamming distancsuit

between the’ single
in substantially equal hamming distances, a second mask MASK2 can be generated,

according to various embodiments, by populating the first subdivision 320 with ones. The
second subdivision 330 can be populated with ones. Finally, the third subdivision 340 can
be populated with zeros. In this same regard, in order to generate the third mask MASK3,
the first subdivision 320 can be populated with ones, the second subdivision 330 can be
populated with zeros, and the third subdivision 340 can be populated with ones. The
resulting masks generated from this process can be as follows:

MASK1 = 0000000000000000

MASK2 =1111111111100000

MASK3 =1111110000011111

With a set of masks generated, the hamming distance between each of the masks
can be evaluated. One method of determining the hamming distance between two masks
is to sum the number of bits in each subdivision that are different. Therefore, in this
example, the hamming distance between MASKI and MASK?2 can be determtned by
adding the bit length of the first subdivision, i.e. 6, with the bit length of the second
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antenna configuration mask and the four antenna configuration mask, and
z is the hamming distance between the two antenna configuration mask
and the four antenna configuration mask. With regard to selecting masks

%%se%g%qj %Qﬂ% hamming distances between the 25masks, addét#gﬂ?@é‘%%%&m
can’be considered. For example, stugjjes of conventional E-

systems indicate that false detecéions, |.e. sityations where in %rrect
SRR BRors SeyARaTFHy TS KEHAH SEO SHA ARSI CSI M EUaIdigeen
t1schReme Areanoftidentifietmost reatdity-octir imsifbations wherales singkach,
antenna copfiguration was, erroneousl ted and.the eNodeB utilizes a

e SR s e s

dBCoonfgiwetioNWAE bachdddip setebtaldiandithé NodeB tikédeasth of the
spipgle ANgRna configuration, Rudhers theprohabiliti ol {alse d-IREtS I bits of

etween a one anfenna conﬂggratlon and the four antenna configuration
thie Fiigjrortiend evbdivisiensingy Sffaneyl Heituess Bemneds me th§knpissecond
s@ﬂé‘ﬁé&@%@ﬁ@o@ﬁé@ﬂ%ﬁsﬁ@Bmdlé(@%,oglie&ﬁrﬁﬁifﬂg Hiss@Bebetween
embodiments of the Invention, It may be desirable to selec et
b WO 2066 HoB6 TP 18 7 RO UM ASK
chebyaenihamasksiinaosondanegiiihesecsihtistitsisnas.to invidage bit
R SRS et apparsadeniled, e Iee

%rcgvisie 5 are
various empodim a set of masks can be deve oped suc

diffatetiié tangestiramringndi sthh@inahﬁﬁgsbewééﬁimmeamn fgtween the
xq%% é!gﬁfﬁaéb%ﬁ %%%r%ﬂﬁn & M0 ReRRE GO EAHAR ARRSK; Tie $acond

argest hamniing distancé can be between the one antenna configuration

hamresloadisustdeteneArreTnGarstion inadk i heldrna bs RatmingT of

nHisianee ganne, betweanihe uo e nnaICoThgHAlionMasl Baastaeiiaid with
antenna configuration mask. As such, with respect to the 1‘%%% 1
o the 1

theaaitpR SroGEEAtaTsgad (I HERHOH § YRS CERCRR S UEh
a@&@%ﬂ&vﬁ@i&ﬁ@loﬁmﬂ@,ﬁlf@debﬁt;ﬁgbmﬂ@pmmiggimssocimm,msm@menna
same process ribed above, various additional s f ks.c
G AT B e Bl LR S AN AR ol me S
raghievedakoriexainpleca setvotmbsly sandséspendadesrulnsrasthe bit 10, or x-
length, of the first ivision.i it, he,se X IVision and
e O e oLl ?
thyrecens astouEce s EEE0R W:ré%@&h@%@%ﬁ@ﬁ?ﬁ%ﬁ%%%?@?

Mithin e subdidsions. the teswtisamaskoagirestibadshsshd 42 fhe
Additionally, using the same method, but where the bit le ol h 9f firstt

TG O HEBTIBAB BTG SEGRA LSRG S % ARY (ResBiP

clangth-afdhesthird subdivision is 3, a mask set can be deteimined that is

descripel 25 4 -0 20an Addlional [l MR MARE.AENIURIE The
masks, additional factors can be considered. For example, studies of conventional B-
UTRAN systems indicate that false detections, i.¢. situations where incorrect assumptions
regarding antenna configuration and transmission diversity scheme are not identified, most
readily occur in situations where a single antenna configuration was erroneously selected
and the eNodeB utilizes a two antenna configuration, and situations where a two antenna
configuration was eri*oneously selected and the eNodeB utilizes a single antenna
configuration. Further, the probability of false detects between a one antenna
configuration and the four antenna configuration is higher than the probability of false

detects between the two antenna configuration and the four antenna configuration. As

such, in some embodiments of the invention, it may be desirable (o select mask sets baving
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in wireless systems tends to corrupt blocks of bits in a sequence. This is

often true with respect to sequences that use convolutional encoding,

such as the PBCH. In other words, bit errors are typically not distributed
over {'Ehe entlre set of coded bits, but are often concentrated in a tl)l K O 04
L7<t of Erfoneous bits, i.e. all errors are often within a small 554{5taN @é

from each other. If as result of corruption to the bits, an incorrect mask

hpeagRtedisPesdatraIche Ppsled e RO RS SRS SR U SR TRiAS R RgErase
tMﬁBHH&@@&I&BtS@&M@HO&sm@ﬁBa@ eagetlimientsnithinayhel desisalile; o

distribute the bits that h ff I Kk
PSS et e AR PGS 000 Bar RS R o e
dtsmngas:abétahﬂa&hmsm lawe: mlMaresgsﬁgmmiso rme%mt;b&ﬁwﬂantsmarsﬁ

c ??tf% Je%%%%‘q%}i’dt)’g@ ?r‘?é‘& é’aR’i% B&%Ck'
of bits wit mt examp

e sequence e, |n Of two S ea bit can
abyerdiffepeAEoraiin bioeks B ittt W%ﬁ&’@aﬁlb‘% wifferapd, thparag e,

néfdienalu, the Ritsvwithin £agh RlockBred-net MaintAimiIe SAMR: four

pattern. In this regard, a set of masks can be evaluated on a bit by bit

aBISBRY FPBIEEFAcERSETe divarshy Béhiserctie B ch&h&ﬁﬁﬁ%@?&??ﬂ%ﬂgﬁd

a b3 {BishIVR2OR9/Q9BAALRET Hoh32A0R 080044 LS mannerithe patentiale
fo block corruption to result in false detection is reduced, but the

P 8Sd|stances between the masks are maintained. For example,
cons@eﬁaes,aimignbskzsmiafmeﬂw faltonls: MG K| w109686ca00808088900

mas 3 %Elucl; { C g&r]%]éltlesélﬁﬁ) 11%65%?@&%%% r@g&g%ﬂ%%&%ﬁ#&% be ag—llflgved

mask sé as 16-8-8 wit amming distances.

mememie;mmogfmmécm@ae&ftr@ngmnécwh%@rﬁﬁtmw@rgﬂﬁ@ﬁ%% Bightwitdvarion
Mgt?itq Fiﬁ%f 0 3 likaly falsg detecy QQCWHQ PR ek i MAGKS sdbdivision

similar situation results with a 10block corruption of the | st eight bits of

inASRISFERIARY R tRey e el ARATS T HerRePdR B RAK ot ones and
ZEIWRUETs Hhtheienesians #eresul MAGIKE areisprebdl acrossMASKQidomally,

bjt by bit basis to create diver twe it atlonso
RS NG B SRR S SRETARL FAOMG T S g ereth of
tlmmcrnm@da;scrmmm 315N AS KL bs@@ﬁ@ﬁ(ﬂﬁit)@@@@@b@ﬂwmeﬂ(z a mask set can

(jlllll 1t111lil.1]d§ A(a% Tpin%OlOlOlOlOlOl Note that the
ification requwes corruption of almost the entire bit length

of the Amasklincord drctorrdstingy holikuisidared aetsiaisrebrdinpsgts is that noise
1§%‘?¥Y9§§'§¥s‘i9ms tends to corrupt blocks of bits in a sequence. This is often true with

respect to sequences that use convelutional encoding, such as the PBCH. In other words,
bit errors are typically not distributed over the entire set of coded bits, but are often
concentrated in a block or burst of erroneous bits, i.e. all errors are often within a small
distance from each other. If as result of corruption to the bits, an incorrect mask becomes
a correct match; a false detect is likely to ocour. To minimize the potential for this
situation, in some embodiments, it may be desirable to distribute the bits that have
different values between the various masks across the entire mask, rather that having large
portions of the masks being substantially similar. In this regard, in some embodiments, a
difference of at least one bit can be present within a predetermined block of bits within the
sequence. For example, in blocks of two bits each bit can be different or in blocks of four
bits the third bit can be different, and so on. Additionally, the bits within each block need
not maintain the same pattern. In this regard, a set of masks can be evaluated on a bit by

bit basis in order to ensure diversity between the bit locations in each mask. In this
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20consider that this set of masks also satisfies the considerations with

respect to the probabilities between the various E-UTRAN antenna

configurations, where MASK1 is associated with the one antenna

%&@fi 9@%%1" MASK?2 is associated with the two antenna congi H'rag(%g/()"@(}44

and A Is associated with the foyy antenna configuration. n thiauo/0s

regard, the 16-8-8 hamming description indicates a maximum hamming
TEREH CBCRONRRER D5 tHacki RYTR R M e S BB 1 e ifiiinig reduced, bt the

neenfiguratian. whish-hasheensshewmtobadhe mest-prapiematitdaitiset of
r?eé?ipe%_to %alsg etections. Similarly, MASK3 could be replaced with

D51 0 I51GE01016%Nnd the same hamming distances and diversity would
be présefkihHHdaskiSetobOtis regard, it can be seen that an

altern L{@;@E'ﬁ%rﬂ I 48"9-PN§ pattern Is the 30optimal diversity within a
single mask. However, masks containing additional ones or zeros can

resultvhAigEAticaPe00aIUds éing adjacent. One means of generating
maskeDaying g.maxipurLdivensity batyeerg Ritsi Pl ipeluaings.

more than eight ones or eight zeros, can be to be%n with an all zero mask

Hger tovo bRt hah ok come il shaderst ciglt bits of MASKS can
0461 9121018101 MNith respesitethernns identicahaliesnatingn ks with a

2009/098601PCT/182009/0 O_O%ﬁgl tern masks, one,or,more ones .
g BT S SHENE 3 A WASH AR e Ca e pen g ih
rZeseaviAsidnserted into the same positions in the second mask, such

that the placement obe NeA I RIERY BILS A1 pYBAM BIstURYGH Phiasy
even as possible ﬁroughou?? e bit sequence. Subsequently, the excess

bisits:on ttherete dr SHeghshingnohtidideepiionsed euh Beteiheveliowing st of
Siilar manner. the; eoinning Qrendingshits.can be-temeyad prior to the

evenly distributed insertion of the new bits into the masks. Further, as a

checkYif B0 SHAIAOAMRNOBMe mask is an all zero mask, an indication
of thepdiyersity: between theiother two masks can be determined by taking

the | |
© O(I%/II%?SKS =0101010101010101

Note that the modification to MASK3 requires corruption of almost the entire bit
length of the mask in order to result in a likely false detection. It is also noteworthy to
consider that this set of masks also satisfies the considerations with respect to the
probabilities between the various E-UTRAN antenna configurations, where MASK] is
associated with the one antenna configuration, MASK2 is associated with the two antenna
conﬁguration and MASK3 is associated with the four antenna configuration. In this
regard, the 16-8-8 hamming description indicates a maximum hamming distance between
the single antenna and the two antenna configuration, which has been shown to be the
most problematic with respect to false detections. Similarly, MASK3 could be replaced
with 1010101010101010 and the same hamming distances and diversity would be present
in the mask set. |

In this regard, it can be seen that an alternating one-zero or zero-one pattern is the
optimal diversity within a single mask. However, masks containing additional ones or
zeros can result in identical bit values being adjacent. One means of generating masks
having a maximum diversity between the bits, but still including more than eight ones or
eight zeros, can be to begin with an all zero mask and two identical masks having an

alternating pattern, e.g. 1010101010101010. With respect to the two identical alternating
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exclusive-or between the two masks and analyzing the result for diversity
between the 10bits. In consideration of the false detection probabilities
and the concerns with respect to diversity of bits, additional mask sets can

begenerated where, for example the hamming distance betwe irst
mg%ié gﬁﬁ‘x t%% second mask is larger gglative to the other haﬁrﬁ?&gﬁ@gﬁ%m“

distances, and maximum diversity between the bits of the masks is
PAESTREIRTE. AR RAHORAFEX BB e R P Asg g HaiHsh g and the
SQ«%Q;MM andinchide it diversity. tr thissegairthrihe folowingimask, seth
can be generated. MASKI = 00000Q000000000 SK2 .
ST PO PRI TP KD IO HON IS, e
plalithidniy s giskus éteCainsbeugeneratée:gatislyirbethecssrhisconditiond or
MASK1 =.000000000 = =
T LA OTICH. TR S i spde
bilesirablerbecaubersidide avel pdishwisdnaseme i Bmasitabiia dietba masks.

Halsedetecions ashammingdisiancescxased Sisnokassuhs@ntidicAson of

such, in some embodiments, it may be desijrable to reduce the hammi
anlocs BRI RTTAHB WERHESD P SHEINGR HrHa E P
artennasorfigiationhammingsistancaninbedesnlo incisaséihestween the
hamming distances between MASK1 and MASK], and MASK2 and
SK3. In some embodiments, a difference of 30less than predefined
numbgk cstsHsasibnadithfde; detwserptabahaitimimyldistanoesrofwiis respect

masks can_ be utilized. In this,regar it ibii :
R P AR T P B o mming

disasksetthavinatiistansking Gistasns goskiplisace s By a© SRS

hamming distances, and maximum diversity between the bits of the masks is maintained.
An additional example can have a 14-9-9 hamming description and include bit diversity.
In this regard, the following mask set can be generated.

MASK1 = 0000000000006000

MASK2 = 1111011111110111

MASK3 = 01011010101011C1

Similarly, the following mési{ set can be generated satisfying the same conditions.

"MASK1 = 0000000000000000

MASKz =1110111111111011

MASK3 =0101101010101161

In some embodiments, these mask sets may also be desirable because studies have
shown that the incremental reduction in false detections as hamming distances exceed 8 is
not as substantial. As such, in some embodiments, it may be desirable to reduce the
hamming distance between MASK1 and MASK?2, i.¢. the single antenna to two antenna
configuration hamming distance, in order to increase the hamming distances between
MASK 1 and MASK3, and MASK?2 and MASK3. In some embodiments, a difference of
less than predefined number, such as two or three, between the hamming distances of the
masks can be utilized. In this regard, an additional mask set possibility, that results in a
more balanced design can be described as 12-10-10. A mask set having this hamming
distance description can be as follows:

MASK1 = 0000000000060600
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MASK1 = 0000000000000000 WO 2009/098601PCT/IB2009/050044 20
MASK2 =1011101110111011 MASK3 =0110110101101101 In addition to
the generation of various mask sets according to the above described

factors, in some embodiments of the present invention, a detgrmj
WISk CEPE e Smanipulated to gepgrate a new set of masks, Jv
new set of masks maintain some or all of the characteristics of thc original

maskMat i solAklédéaimERtL, manipulations of mask sets may be
desiraplesiot various reasansi @ne reason may be that in situations where

low signal power is present. or where other types of distortjons occur such.

s, o GBI o St SHRB RS STt Le e B e ioed
fiade, @ﬂs@ﬂ‘@&ﬁ%&iﬁﬂﬁhﬂ.ﬂﬁﬂh@ mmcdimlmx'mimnl@ thisregartnafteset can be
f2cading anall 2800 sequence.may gt Which /DA AR CORERRANYIAC o

Zero S sucn, _se etections may occur |n't ese SItU@tIOI”IS
allvbitte: ahaadb rertionadibisarison Amgush, i somrcahpdaimenSanipriajiors of

mggfes&siﬂ!agpb@a@m@é%& masksehdhat considersnthe fastars: disgussess

ove and has an all zero mask. In this way it may be possible to

ek A DOFRTABIRECHTA SfoBRHOPPEIERIAE TSI SERD SR oS Tor

Maipfains.the hamming gistancesinsoriniigmang,diyeaityoafthe originalignal
mask set. . According to some e bodimentsﬂa scrambling mask can . :on
e eE ol AFOPETHAI-LAE SPFARS TheD S SAT BF ALK
«RvINg theapmel hamming distaiites andidiférsityfettusesaAcscrambling
mask can be a sequence of bits, equivalent in bit | e f
L A D A AT A R ARG o
besttrpe nenme atacy setsbismdsksonsidormthe fapotidiertsschabappredtisn an

aﬁfz%r%%%éﬂb"thﬁ‘a%?i&%A?%yassa%{équtg%@a@e%u@mﬁa%lqgmses not

.

unction on the original mask qsm%%he scrambling mask to generate a_
invdvderrasi] Ze prolkdus wain eah b vupRate d A EE CRGTANORERtamIG ™ °f
ALGNADASKE dp the set.

According to some embodiments, a scrambiing mask can be used to convert an
original set of masks into a new set of masks having the same hamming distances and
diversity featares. A scrambling mask can be a sequence of bits, equivalent in bit length
to the length of the masks, where the scrambling mask is applied to each mask in the set to
generate a new set of masks. In some embodiments, the application of a scrambling mask
can include performing an exchusive-or logical function on the original mask using the
scrambling mask to generate a new mask. The process can then be repeated for each of
the remaining original masks in the set.

For example, consider applying the scrambling mask 001100110011001 10011 to
the following mask set using an exclusive-or logical function where the following mask
set can be deseribed as 16-8-8.

SCRAMBLING MASK = (0011001100110011

MASK1 = 0000000000000000

MASK2 =1111111111111111

MASK3 =0101010101010101

The resultant mask set would be as follows, where the exclusive-or of each bit of
each mask is taken using the associated bit in the scrambling mask.

MASK1 =0011001100110011
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25For example, consider applying the scrambling mask
00110011001100110011 to the following mask set using an exclusive-or
logical function where the following mask set can be described as 16-8-8.
SCRAMBLING MASK =0011001100110011 MASK | = )
6408668000000 30MASK2 =1111111111111111 MASKZ £ 182009703004

0101010101010101 The resultant mask set would be as follows,
wheréheRxciudRRLEIGH BAEHBit of each mask is taken using the
associaregkhbit-in the sopambbmngomask. MASKl =0011001100110011 WO

2009/ 986 1VCT1182009/0 00442 01100110
MAS qub@ff BRHIREH set I’RP,O %[%e réls% SSCTIDTIOT gtzllijtge bits have

bminmmiﬂed%@i&meswpmameﬁheﬁhm v éhbiedn alasiputaedhas been
ﬂf%‘gg{:‘ Eefﬁ)fnﬁrﬁleﬁgﬁb S%Ft lﬁ‘w R]QIIL? tw& Maﬁﬂg?ﬁ{%ﬁ‘&%%‘m&m ‘iﬁe set of

minated mask set regard to eliminating an all zero mask

nfroks, thensebofpnaisissdt ndgspebedrsidiercdaadasatisbiarealne R iratamesk

rappiicationf analzesomask sedtirrsaaicempairtional Ryerheachsinggect
the resultant mask is an identity of the subject mask. In this regard, it m y
Mk (5L S o

sl i A B e b1 ReAGHIIMY IARelictRACTR R TIGATERE (25 SHEHA
%@ﬁl%mgthﬁ?ﬁh ﬁyl Q@lr@yﬁﬂm@ﬂﬂ a;aﬁils;@ﬂamﬁﬁﬂhé theramblingmastto the
e 10set, the result of ap thescra t the identical
S‘?’:’aﬂlfzergﬁll‘lhlﬂ WE%I{B %é/fgl%f r%%gmp% IS expegteée%lﬁg?gl%%ﬁ%sal
zantenn. caserwihieltheipeedertih dnt mbde oftoperatornyitd edpdpredominant
aeneficlal i, Se'e&t?%n@é'b%%a sk 6N o4 B0 (GANR EATR IR ATURE: case

enJo tﬁg com 1ex I‘edUCtIOI’] ort e all zero mask as often as pOSSI
mmwmmwmmmmﬁmm@ &p@m&aﬁ@ﬁ@ﬁhﬁ%ﬂ@%ﬁg’ﬂﬁﬁ%n

can b %ddrtzonaliy, in some embodiments, a permutation or interleaving function can be
applied to a set of masks in order to generate a new set of masks having similar attributes
as the original masks, but resulting in differing bit sequences. In this regard, the
permutation or interleaving function can perform bitwise rearrangement of the mask set 1o
generate a new mask set. In some embodiments, permuting or interleaving the mask set
can result in 2 mask set having the same hamming description, but may resultina mask
set having a different diversity between the bits. For example, a circular interleaver
function can move the last bit(s) of each mask in a set to the first bit position(s) and shift
the remaining bits to the next highest bit position(s). Note that the resultant mask set will
maintain the same hamming distance description, but the diversity between the bits of the
masks may be affected. As such, in some embodiments, a permutation or interleaving
function can be used to generate masks having differing diversities between the bits, while
maintaining the hamming distance description associated with the original mask set.

FIG. 4 is a flowchart of a PBCH fransmission and reception procedure in
accordance with an embodiment of the present invention. The procedure of FIG. 4 is
directed toward the use of a mask on CRC bis, to impart antenna configuration
information and may be utilized to verify that a correct antenna configuration has been
identified by the user equipment. |

In short, a different mask is predefined for each different antenna configuration
and/or transmission diversity scheme, such as a first mask for a one antenna configuration,

a second mask for a two antenna configuration utilizing SFBC and a third mask for a four
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15applied to a set of masks in order to generate a new set of masks
having similar attributes as the original masks, but resulting in differing bit
sequences. In this regard, the permutation or interleaving function can

erfonn bitwise rearrangement of the mask set to generate i
g‘g%.zf}r‘l}g%g%éé”embodiments, permuting, or interleaving the m%@%ﬁ%ﬁ/‘%aum

result in a_ mask set hayin%the same hamming _description, but may result
afFAThSRK EOEE I RAVHE e iﬁmnﬁal%%w&m%hﬁﬁwﬁgvﬁ%#@ ple,
nawisulatintedaavenfunciomtandnore the:last bit(sy ofeachiprask iramasked
set to the first bit position(s) and. shift the remaining bjts to the next highest
R BB NS SPEIER FESTIAR LR L LR R o O
Ihammirtg distancedes driphivt Hont e diversity Wetwpatithertiitshof REE H 1s

masks may he affec : i i
e e e oo
irdiversitieshBe tweemihsehifisatiilel ihainammeg thoiHarihimydisediaent, the
CERSHHRtON assegiRigd with the original mask set. FIG. 4 is a flowchart of a

PBCH transmission and rec_e%tion é)roce_dure in accorg:}ance with an

embodiRisHBPIRESRE S HEIRGAMIGR CTHE Brocudlre JiRIECh [Kativaiign and
ré@é’}éﬁffﬂl thewae:obarmaskan GREi s terimpar antehne canfigordtiaming
30information and may be utilized to verify that a correct ante .
d%ﬁ@é&itt&?ﬁéﬁéﬁtﬁ@%ﬁ%@ 3%}%%%’33?%&3%%5%?“1&0% Ko 2 405,
oblifferent mask baspdegefined-foreack gifftientalite ntaconfigonatiopsity
nd/or transmission. diversit ] jr :
SRR B b B S e Do gy ained
mutilizio @gﬁm%d,@qmb@mggp@f@pgﬁlﬁtw PBCH information bits to generate

ARYPORE0LUSH A B2RAHUARIOdAn2R-antarna: agufiow atien wilizingr1G. 4,
FSTD. At least some of the bits transmitted by the network e%ﬁtgyggéthch as

afie BeEtEABN I SHERERRRR G By BhE (Fle dGdibhert &té With
d@%‘@rzﬁlﬁeﬁ%@%ﬁ@ﬂ@ﬁ@ﬂmﬁhﬁhg@@ﬁi&%@bﬁmﬁﬂ@&@mﬁﬂﬁmaﬁ thyein some
network entity. |[n ope e iment, hjts, of the P .be masked.
ST e R el A e
candGRGbits: thatlaredeompintddpasediupen thenntdanistion dindigypaemit
verification of the information bits. In thi [ t I1SINAV ki
B e S i o0 AL (e hing
tihecPBCH bitnsinistionckost: deveptivr Possaire BranE hesrreymihitet 470

SFEIDIRING B MASK SELRARRE.LRBATHAG-H0diSBneaE RRDDRANAESITAS0.
at 400, computing bits, such as, for example, CRC blts,gl<‘ir|1th405B obtaining. a h
Braedopan S abain B terisr BB g et S S RMPIR KRS S Ay o the

pacheme Rf kehwerk@atitiion. tiidrad statianiaréNatieB: at«tkOpapplying

the obtained mask to the bits. at 415, combining. the. masked bits and. o
d@%@@ﬁ%ﬁﬂ%{ﬁaﬁ%ﬁ&gfg@ﬁgpﬁéfsa% Sprseyaad Ji?balé? d;ﬁimoﬁ{fﬂted and/or

d
aIX ransmitting
ttheRBGH B staing3dnAszatsong iovwntimi Gorfiguration to be verified.

At 400, a set of masks can be determined according one of the various
embodiments described above. The set of masks can be determined by any entity, i.e. an
entity connected to a communications network or otherwise. Additionally, regardless of
the entity which determines the set of masks, in some embodiments, the appropriate mask
for a particular base station, that is the mask associated with the base station’s antenna
configuration and transmission diversity scheme, can be known to the base station, and the
entire set of available masks can be known by mobile terminals. The set of masks can be
determined based on the hamming distances between the masks, the diversity between the

bits, or a combination of both. Further, in some embodiments, the set of masks can be
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15after transmission, the user equipment can receive the PCBH burst at
440 and then determine the mask that was utilized prior to verifying the
information bits by, in some embodiments, performing a CRC check with

[ng %ﬁ;@%?@f}?d CRC bits. In one em_bodlment, the mask is (_jeft;%[[[}] 2%99%0044
selecting an assumed antenna configyration and/or transmission diversity

scheme, and an associated mask at 450 and then de-maski Othe
RSB BRSBTS (e R A 0L BT HS Sra GH of false
deectived bitsia “idiand detesarihingothepdnte inaeonfigbrationrand/est of
transmission diversity scheme,at 480, Based upon the mask that.is o
RS e B T Lo TRRIGATo WA B RS B it an
astatioroafignaioanfigurationsnfordiatisivasiotiatdd st thebvdsientay mask
C%lebg%%?%%]i?& Q. At ihenfopmatian bitgte he coracky.andfrelianly

emodulated and/or 25to permit a prior assumption regarding the antenna

couftgigatiane And Bargasniseion divrpliosehsEes sihiasReIBsl BrirgRistided
AReGULING enenfdhe varieusrenmbadinantsdatesines-aliove witasehal

masks can be determined l;)dy any entjty, i.e. an e titO\; connecsg%to 'ﬂ? b
CRRIHIEIIEATBAL ARARSTIOD Bfﬁ%‘é‘rf%%é‘?“&&%ﬁ?&?ﬁﬁﬁf EPARAIRES oF i Dase
@0ty whishidetreminepinaisetiofmiaskse nsome embddimentsiitche. In some

appropriate mask 30for a particular base station, that is the mask . .
<SBBHHES AT T BASS LERbORS B Ot o A B to s
caliversityasohemeyeantiebpostaiito tid hassstatonrant thdhentineisetiof

. availabl K | i 3
gl e R T e

caNRISing, Hetwess AOHETHRY, G 4l6o MINHdiUR Sroett iRhBRF sohmeme

LMReAIMENts, hespehebmaskeaanen Y uence of equal length to the number
2009/098601PCT/1B2009/05004-1 23 determln?g}%}z%u on. factors

ofhith tad e SHTkGthBRAPS VBT KEHEP IS rBYRBRTS RS WHythe

pilheriikelihood of block bit corruption. In some embodiments, a set of

masks can_be. determined, where each mask withi 0 IS:,
oo A S Tl TP al RS RE BRL D HICHE Bt can
bschempecthvddmesmiodhmertsatina bk GebihbERddterminBE siékethaf, H can

v0en aenlied, o0, of sk ihise dffieentaniennmeoRigiRiags.aadior
ransmission diversity schemes can be uniquely distinguished.
stadeiitionelilys Tieddeternmmatingalesionaeracaisd tha st digesaigier
2With.antenna configurations and transmission diversity schemes can be

known not only by the base station, but by the user equipment with which
s DAL RO DRI PP B 0 SRS ATRERRC 08 5

neiglerminedynasksrean e staredrad theoliserskguipmenthnorstoiarthe set of
communijcations between the.base station ang the user eauipment, such
s0¢1ake i & 2rent nilgurat &
Pl s e
tdatanisstecdivedibystheuselneguigrehtdineniser watliprehn ebiaiapdouch that,
qelet fﬁ?ﬁ:’@, EE%&%%%%%&@W%%BA&%%W' menSyheMasn BRrsity
“be a bit mask with a sequence of equal length to the number
schemes can be uniquely distinguished. Since masks within the predetermined set of
masks can be associated with different antenna configurations and transmission diversity
schemes, in some embodiments, a mask can be obtained based on the antenna
configuration and transmission diversity scheme of the base station.
| At 415, the bits can be masked by applying the determined mask to the bits,
Application of the mask at 410 to, for example, the CRC bits can be performed using any
known technique, such as via an exclusive-or logical operation. Since, in some

embodiments, the mask is selected based upon the antenna configuration and/or the
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150f b_its to be masked, such as, for example, the number of CRC bits
associated with the PBCH. At 405, bits can be computed, such as, for
g);ample, CRC bits. The CRC bits can be computed with respect to the
information bits of the PBCH. A CRC of the PBCH can be co ted usi
§é§/ ’%W%(’?échnique. The CRC bits gan be computed by a b%@g}sw%%g%“
station, such as BS 44, a computing device connected to a base
UEATTONI O BNGTEibaF brmanEe apblicpHeD of tReABRE LA BRSSO e the
regyﬁ%t%gﬂﬁﬁl@. j QQ&?&E@fﬂ@é‘f@ﬁéﬁ@@@ﬁﬂﬁ&dﬁﬁg&ﬁﬁmM@&taﬁﬂeﬂﬂmsﬂme diversity
etermjned set of masks where each mask.in the set gf be ,. ..
Sl e R e e e
oﬁ%ﬁ@h&éﬁi@& innstlivetity sthémecdmsopigeimipodintendisicatordskecandpgion
obtained.such that, when applied, at t differer
s e e e mak canbe
aﬁﬁ@dg@@&eﬁl‘t@md@ mi3sks within the _predetermined set of masks can be
associatedhwith differentantanna.Ganfliguratiensanditiensmissien dhessity
schemes, in some embodiments, a mask can be obtained based on
PRA{EEsBOkOIb PRI EIA RSSO divebdhy 4t %m@eﬁfﬂé‘b%%gﬂ
i:%ﬁld%‘f;im% ﬁitﬁgtﬁéfiaeﬂ?_gzﬁ&técé‘@.fnm@tﬁ@@&kﬁ@%@ﬂ@l%ﬂ@ﬁbﬁoﬂémﬂﬂﬂeﬁm
ask to the bits, Applicatjon of the mask at 410 to, for exam , :
P A e R RS L KOS GEH e s G o oo
bﬂ§.|C|Fh§rl‘M%d éprd@dgiﬁabﬁmeaaﬁem&mm,im foomedembodimentis) (HEM askading
selecte ed-upon the.antenna confi | :
CBOIOGEROEE T THOUNTGIOBO0N T foeh e Serei Soharme e
Gipphoatidior Bethiaskratointpaniffbrmensed %@%ﬁ?@éﬁ?@%@@%ﬁgﬂaﬁ Jow
Agaskene af iheanienna conlgurallom apaloL e dAtsm siomdiversit be
scheme. While this exemplary embodiment of the invention is directed
pofantapiichion whitrabisMEdTRSK RS EREBIEIRLTORABIERY
cg%?ig?@aﬁegsmse%‘%ﬁmam@hm m5eayddeapplitiddo any sequence of
ts.’In some embodiments, the o tained mask can be appli i :
Wlthln/fﬂglmw at 20, ehageleg rﬁlgszl?egar ey é%%%% %%fngéiﬁ%c%ig Vr\%%a fn this
BBAHINamatitn dorgeneisanPEUK birsedveondiemibuiments! gaing or

masked CRC. bits be appende i ' its.af '
RS A AT R e s gt

matching may have an effect on the values o the bits that are to be masked, such as the

CRC bits of the PRCH, the mask to be used may be altered according to various
embodiments, such as, by using a scrambling function or a permutation or interleaving
function. In this manner, determination and application of a mask will also consider the
effects of channel coding and/or rafe matching on the bits which will ultimately be
transmitted. In this manner the hamming distances between a determined set of masks,
and as such the mask to be applied, can be determined by taking the affects of channel
coding and or rate matching into account. In this manner, a set of masks may be selected
where the hamming distances and bit diversity are considered with respect to how the
masks will be affected by channel coding and/or rate matching.

For example, let us assume a very simple channel encoder that adds a parity bit
between each of the data bits in a sequence. After the addition of the parity bits, the all
zero mask can still include only zeros. A mask of all ones, which has the best hamming
distance before encoding, relative to the all zero mask, is encoded into a mask of

1010101... by this encoder. The mask 10101... however, which has a poorer hamming
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10 mask, at 410, can occur after the CRC bits have been appended to the
PBCH information bits. Further, in some embodiments, at 420, a forward
error correction (FEC) encoding operation can be undertaken that
%pé?r es %Qﬁghe PBCH information bits and the masked CRCPb'tls.};H{]}g:( 0501
clinkFmation bits and the maskeg CRC bits can be encoded at AHSw 44
code rate such as, for.example, one-ninth. In some embpodiments, the .
aaRERS e BE T8 e ifitHE la??elriﬁé@wich a&ﬁint}n‘%‘%ﬁﬂsiﬁ AidRg rige
denceded dataiinganantentiboaeniiglirfidn drangpecificwaydsdmetimesning
called scrambling. Additionally.at 420, channel coding and rate
R B e R T R A0 e canoe
omaskmpdoithmthits dare ocelieafterditbe Céhaeudl codife oihrasaHatehinag, be
ﬁd?&@oﬂ%}@}?&%ﬂﬁ finearorerations. Girag chaene! cadingAnthiat8imilarly,
20matching may have an’effect on the values of the bits that are to be
PrissKiE; Sibssanaycres shibsriedi bl MbinaderrBech 88%Hay be

Jaliared aceonding tanarigdsereRodimentsrsusilyas Pyuusi agsa-seammbling o
function or a permutation or inter]ea\%ré%%nction. In this manner

dipBeRifliBh SHErPRICHBAGRE TRASK MRS ConsidorradHe aiosfo
tehannelcodingamd/Dksptiednatching @nuthie bitshighic B willaulfinatly togard,
25transmitted. In thi nner the, hamming distances between.a. .

R eSSt B AN AN S, P A L LT o ing i e
noialeusaihadibyctakinicthe affedts! ofshaftollodding wne srizéimramshingks can

binégv%?{gfe%néﬁé%ﬁgiegﬁﬁetﬁ ﬁlﬁ%@%&ﬁ%@@yr% seleqied where,thgasks

amming dista it diversity are considered with respect to how
take inteskesiditrsio affcibl By braaerdsaigaHlor rale MYHERH lsomep the
rEXARRI6x USRSy meaansimple sharpglensede iihakaodsiawpaing a

bit between each of the data bits in a sequence. After the addition of theh.
okt b e st 281 e et SR AL ORI ZSRSE A RGO 4 e ©
s0ReB owhichhasdhe bestihammingdistakes befprdientodingsrefativsktoan be
the all zero mask, is encoded, into,a n f1 : I ly:
TR AL LD HOWAVED el am e Bare HEpa o e istace
t2000/69860¢P 16 (4 1326091030044i28 disrahtechpaforesehdaniagcag be

coded into : hamming distanceaftemn
R I W i A e P B i e e

egibihcestivé the by snEek 8 TABSFBRCAiFaFEht before and after encoding and
therefare saniherenrtimized differanthslalede oraftBreneading Qbyimyalited by

encoders that are used may be 5more§fmglex than jn this stipq)lﬁ . ¢ can
AhAATIBOBUTHES vt ePS IS R 8A M. SEiRTiAR ?%ﬂ}%ﬁsmn% Wil Take"s
RWaYsane of the fensadestbiis and alsiaaysaifdotshampmibgdiistatices

and hit diver iiie of different masks, differently,,As d}g desirapl :
% Grst d e e Pe3tide QARG eserved for

tf?ﬁﬁwfﬁﬁ&nd?ftt ’ﬁcﬁe}%&% it diversities cah' beachieved with respect to bits
i BiRCllately prididp traABEiE Sion; ovivers theitilealiso serorddagdchaapions
e AT IR 0 INGH0BA JAMI KR GAD B drvRIQRRA AR ARlied
after channel coding and/or rate matching, if the
determined mask. Further, in some embodiments, modulation of the PBCH burst, and
transmission diversity encoding can also be performed at 430.

At 440, user equipment, such as mobile terminal 10, or other means can receive the
PRCH burst. In some embodiments, the PBCH burst can be received in the form of four
self-decodable bursts. In some embodiments, the operations subsequent to receiving the
PBCH burst at 440 can be implemented in a mirror fashion, for example, in a mobile
terminal, to those implemented by, for example, a base station, with respect to operations

405, 410, 415 and 420.
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mask used is, for example, an encoded mask. Similarly, in some
embodiments, masks can be developed and applied prior to channel
coding and/or rate matching when the masks take into consideration the
%@%ﬁ(}t‘}gagt(gpannel coding and/or rate matching take upon the reIsBL%I%
bit'sequence to be transmitted. In some embodiments, in ord&r {4
determine a 15mask set having desirable hamming distances after
chanre 40l g BN BIRSrCPAYESHHANCHI AR 47 SRR Bt N E Pt RBEP AR

2Gambe snderiakpmialsigrificant isumbeneimaskacanbscselaeted at
rapdom, or mc?sks maﬁgf, beﬁ!selec%ed lhhat r>1ave @t Ie}asE a gie)%egt h6 A Q&%ed set

CHSENRRB S & BHESEHY: TH TS r8GATTHASKS Waving desirable

ohamminin g distdnedsroafloeP&letted: fromth at setpEsitddry thdirhashisetsumed

can be determined according.to,anyqt I . i '
R B e et e
uRBCHNbsrstoshapeErEmitessiyra hase HarenpisuEHEs B e BPBther

ahpeas. t%%%}ﬁ]?ﬁ@%g{m%@)ﬁh eRBGH PWsiCanbeiepsited ik B urce

form of four self-decodable bursts. In some embodiments, trapsmissijon of
eHHECPETAIRFSTL AT A A8 AR PIHY IR FRR GURC BSHEINEHTE Yo SBRIBROFGF IS
u%é%ﬁ@l@@&i&'o@ﬁ% §f@@_ diag, the ﬁ(?%hh@iﬁ;ﬁsﬁimrp&ﬁgtﬂiﬂméeﬁaaﬁm hmg
to the antenna configuration, and the transmission diversity scheme that.
DSB8 A SSRPAMAF PR oAt b G TE Rl & Loch Joeuiig i e
ninobation atthe PBOHdIst, thndstrassipissivntdifersity encoding can

also b farmed at 430. At.440,,u Ipment. suieh as mebils dgiipinal
10,or‘%t%%éﬁ(ﬁggﬁggglﬁ%}g&tée t t’le(léI %%E{Sgg%ﬁg%urst. In some At .
openisoslivvents|iteshP B Butdt esrtieladraihdbeipstiensdr#niafp geniiguration of

in
09%50044

' ths’eelgfégeeé:cg{?ap e Pyysise. i, semefMBedimenSinthe eRe@ onsHs Wppaed &Nthe

to receiving the PBCH burst at 440 can be implemented in a mirror b oas v
nfasisiéhitforuskamiremasherhbhife titninaTt 1R SBIMBIETBIHE B /2 20
eg&qggﬂ@eorqgéﬁg@@;@g&g@nwith respect to operations 405, 410, 415 and

420. WO 20119/09860PCT/1B2009/050044.26 At 450, an antenna

config¥aton EhFY HARCHTG R ARRC Senert i ERAMEIRch mask
VRl askeciated mattk hapisrassooaediwithitrens surhedimentn e analysis of

configuration and transmission diversi LEAR besselegied from a
ﬂberée égfg?m%tg Letormas g%%%{c%%g%?nggﬁﬁe PBCI—!Sburst can be
cantealinglighetRCUtHiz g tnepaisdUmetisarsesived BN RETERAMOIHaLD
HA: D SomeambosinenshemssumnionicAniaio Use Riemgsicd to the

robust antenna configuration, that is, the configu[?agéon with the most.

darmeskess RGP HH HEM B0 ERA SRR LBIHE L b SefREEn can be

hased Qnresemcnelsmantnaning dmaskehel @biennd der@i§iration
may be determined. In embg

oL SRS, DU Yiet PG ORI o
calemeieidatione Rusthes, dmsorhele peoldinents;cohpaiseh detbeindhand fatats
that have been computed by the user equipment and the received CRC bits that are still
masked, such as by performing an exclusive-or operation. In this regard, if the result of an
exclusive-or operation is, i.e., matches, the mask associated with the assumed antenna
configuration and transmission diversity scheme, then the assumption regarding the
antenna configuration information is correct and it is determined which one of the plurality
of predefined bit masks was applied to the bits.

At 480, the antenna configuration and/or transmission diversity scheme can be

determined. If a match results from the analysis at 470, then the mask used to mask the

bits is known and it can be determined that the proper antenna configuration information
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matching, can also be perfoiined by the user equipment at 450. At
460, the user equipment can de-mask the received bits. The de-masking
operation can utilize the mask that is associated with the assumed
gn gja}ggé)ﬁlalzigurat?on of the base _station. In some embo_dimeE;H _f_‘sm% 0/050044
e-masking operation can be applied o the 15masked bits, such as the
masked CRC bits, by using any Icnown technijque, such as via an

VR CRTEREIIM TG SSF ORISR A Ay Bl e FhiSSBPIeTetsiRY bis
cean bepgrfpmen:t detenmine whith:maskanvd@s:utiized idmaskethieybitbeme
rior to transmission. In some, embodiments, .the analysis of the received
SR e b p R e et
embaid imml“aoﬁiﬁ@xwmsﬁ@téﬁ@p‘iﬂéﬁﬂwmtﬂheﬁ@aén{é@t%@whe antenna

c@;g&masmg&%rIﬁkerigﬁﬁbipﬁén%mat d.from- thesgceuad BREH, the

nformation bits can then be compared to the de-masked CRC bits as part
pofctderasansiscirbadhie evpbeimeh e dhscsniviies Pl BE pErdiipegn
oiaking dheraxclusive-anohihe demaskest GRmbitsapshhe ARGE-Rith

. computed by the user equipment from the received PBCH in{_ormation
ITHREN R Bth & 2BEnTBRERHERS thE e Rai BnariiiehafibHAT g a match.
1GaMRasisomhetwaesviieraR Gobitethathave heendmputeddhctheeiserd to

equipmen the received CRC hits that are stil ked, such as .
TG LA e STk AR 1 EAs A i PRI L TRCH
bexclagivdonneopeFatibarjsy semaratbhdis;dhie wizsk thssowibiteg] ot théits is

suMeq anten W%e‘:e%@%s fign-and tansmission diversity schemesdhety.

u’?‘rﬁezeaésumptlo regarding the 30antenna configuration infointation is
Fisokrtist GRE iteis etalaviried witient one Bitha Bl rarbalede bR Hiesk
Dnasks was ApRlieg 0. thR Bitsns cufbARAhe-aNIEBRALANHSWIAIOR has been

and/or transmission diversity scheme can be determined. If a match

upedand e SPTHEPaRAIDSIRTES G ORGP IO ARt e TS AT KRS Bits dhe CRC

cknevuh apdrilicanbadaterpinedihatihe pfapesanienia configiation
information . WQ 2009/0986 1PCT/18200?/050044 27 \%/a% %ssumecg IQ%
1 ) T ®ote that

P R S s A R A B SO e b odiments. the
ichéckmbsditsein & match] theramtsanacontigavitiotha (HEr rasdiniesiormsks.
diversity scheme C iment.can nsidere,
I%Pgﬁ%? ‘ﬁé,a’g@?ﬁ %%?eﬁeeé%%%%lt gj ah%g%/ﬁs%gat%{% %inds(gr%ﬁrgatch, thgélerﬁ1 %ator

polstermidevhistarreing Seonfrguration AnER R taHS IS GHAVESI simple
SEREME IDrIRMER MBI NBAS IR of predefined masks may be necessary, which

can be a very simple operation.

Further, in some embodiments, where no match is found, a decision to revert back
to the demodulation operation 450 or to simply de-mask the CRC bits with a different
mask at 460 can be based on the signal-to-noise ratio. In situations where the signal-to-
noise ratio is high, merely reverting back to de-masking the bits may be more efficient,
however, when the signal-to-noise ratio is low, reverting back to demodulation of the
PBCH burst using a new assumption may be more effective. According to various
embodiments, other factors, such as processing complexity, may be considered when
determining whether to revert back to demodulation using a new assumption, which can
result in taking on additional processing, or to revert back to de-masking using a new
assumption, which can result in relatively less processing. In a further embodiment, the
CRC bits can be first de-masked with a different mask at 460, and if this is not successtul
then it can be decided to revert back io the demodulation operation at 450. Regardless of
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procedure can revert back to operation 450 and a demodulation of the
PBCH burst can occur using a different mask and as such, a different
assumed antenna configuration information. In other embodiments, if the
| nalysis at 470 finds no match, then the proced .
%%%z&?g}t%%g?gﬂon 460, and a differenjgmask can be used to %%g%}g@g&ﬂ“
the CRC bits. In this regard, no additional demodulation of the received
thp ERERISESE RP BB 1S i SUE S TAB BEATRSAIEWHENS fRECh IS
fomaskingrod GREG hitsuis:uhilized: galaitating thetoRG withdiffersint masks.

can he implemented.very efficiently. First, the CRC can be.calculated

RS A AR S AVARHRS) Wl AR E R iy B Sefos.
triherGRGntufnisteubtdhbarqlilerenasd thiem appathasrolimagiohasbeanitSuded

and the correspondin, £ I ' e i .
PragEssor i%oén,%{t%%[%glﬁo eﬁ%&é‘%&g@!@ 'ﬂggé?g]ncﬂﬁﬁprﬁr% &?S'%%ﬁ&%%d bit

C can be compared with the other possible masks. If a
dinrasith seduHatrém akres cora parsens, dsnwrbebrreatemeitl whiteranmized

afPRfigations. canbesetauaingd shigte hat i thisambodiment o nat
be necessary to re-calculate the CRC for different masks. In particular, it

hayrmay pbtkGsE S84 Any 4 TSN THY BE Bt IRIhVHE EReC emeraebylities

o2Qipohsamial whigh casibe.a conpRbpasaibihe CREIgeNBa00sAS can be

such, only a simple comparison of the CR ult with the set o
cpeRi é%%faekéﬂem&%y%%%cg%s@é‘ﬁw?ﬁgﬁ?j%‘ neﬁ"a“v%lr%%ﬁ%%%“d on an
apparation fusther ainl/so mecesnbodimdivis sithetene shatothisfounttyand
decision to.revert back e d ' QN i
I O B Db e
togignddite thoise skedhith asidUHo Hswipicpatgrebsig Fragtecr Heia & PAR hesighd
ﬂ{?ﬁ@&‘&%ﬁﬁlﬂﬁtﬁ%‘iﬁé@@@f%&lﬂ9 the bits may be more efficient,

however, when the signal-to-noise ratio is low, reverting back to :
demdaraiber sribed BEsel s Rectemy Y AR RSd Ao T RRS Heoreeption
of&tﬁ%!ﬁbéﬁﬁ%f&iftﬁxﬁ&i‘é@ﬁ@%ﬁ}ﬁfﬁﬁ@%im@ﬁ‘ﬁpf&h%rc%iﬁiﬁuﬁsdsm}brmﬁﬁr
processing complexi e consjdered when 30determining whether.
o e BT D A T QP TP LB A, AR R e on
antl/takingsoisadditicnatpratessing,rtesevertbackito Hes prasking osirig a
new assumption, whigh.can result:in relati S
o e B B T ey ke "
hat6 O ndisfaiissisniciis dbisessfabehahal EareheriGithsd e revetisEERYo

vihedemodulation operation L4l Beaatd)essRbnMR bits of the masks are

2009/098601PC171132009/050044
maximized. The processor can be configured to select a mask from a set of masks where

the masks are determined based on hamming distances and bit diversity such that the
hamming distances and bit diversities are considered with respect to .probabilities of false
detections and the likelihood of block bit corruption. Further, the processor can be further
configured to de-mask the received bits using the selected mask prior to analyzing the
received bits and determining the antenna configuration and/or transmission diversity
scheme. Additionally, the processor can be configured to determine which antenna
configuration and transmission diversity scheme was utilized to transmit the received burst
by determining which mask was utilized prior to transmitting the PBCH burst.

In another embodiment, the functionality described above with respect to
transmission of data can be implemented as a method. The method can include
determining a mask set based on hamming distances and bit diversity such that, for

example, the hamming distances between the masks are maximized and the diversity
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t nie L0 ] i . .
“Burst %@by determining which mask wgs utilized prior to transmittin

28 the reversion to operation 450 or 460, this procedure can be repeated
until a match is found which defines the antenna configuration and the
transmission diversity scheme. In another embodiment, the functionality

g%s%}j%gsaﬁove with respect to transmission of data can be %@}m&q}gﬂﬂ »
n

as an apparatus. The apparatus canclude a 5processor configured to

determine a mask set based on hamming distances and bit diversité/éutch X
behetdRe RERTHIR e YA A B BE S EBROHE s Ra AP De distances
ap i mizeshanrdihediversibnbatneon thebits obthe mbisiis aré frisxivizetns

In some embaqdiments, hamming distances and hit diversit .
o SR B S 7 e MR R AARE
tlikelithed, ofbieok it CRfUptinmbRirther thelphosssepranidaa configuration

o OSORIGULEL 10, COMBHIE, il RUER e (08 RXAMplEn CIR6 S (RO R sk

mask based on an anterina configuration and/or a transmission diversit

icstidnte dfdditotwbrk batigtbtcappigiude orhmee s drear & birnd PRCH
Additionally %%&EQ&?@%@'E@@ hesiunther canfigukadriosoriine thie: PBCH

masked bits and PBCH information bits to generate a PBCH burst and
byidvide for transmitting the PBCH burst. 15In another embodiment, the

functignalinhdeserbachahore witbiespegitantoepiiaofdhteganibe reception

implemented as an apparatus, The apparatus can.i ap, SHcpH
R R e R VR
vaRiendadenfiguuatisnand fotdmansmiSgiontdiversityr seepnesiandizersity

ssociated mask, The procesgor can be.configured inisslectmmasiamm a

SHERES é%“sﬂ%s% ae?g:J Ké:ges(%(m?is are determined based on 20h§:ﬁmin _
scliskmegs andrbitwdivessinps iaetiincbbuasd o IRV RASHIGE dataites

e Eﬁ%ﬁ&??&se%ﬁlﬁ@)fﬂy 8ehand dneadive &fWé@che enathe diismakimized
the masks are maximized. The érocessor can be co f'%&%@'}% ﬁ?l,e&e%letho q

ansaibR frommst sbeorAREER O RS RN A SR TPE B miNed Dased on
Shammingigisiapcesand bikgiversityasuchthasisevheamthingadistarcéygcamined
bit diversities are considered with respect to, iiLi :
b p R e
Jvesessai-canheléudheitconfiguredtobdbilitasiktifdseadarrbansitadidifg the
electe Kk prigr to analyzi recel its;apdideterminingdhen
@ﬁﬁl}?ﬁg é?;%%ﬁg%%g%ngﬁ or t?gﬁgﬁis%%?%/ l%ﬁ/oti‘arsity sch,eme.,Addiéi1 %alf -
theiprodissoigahdeleoi gurunion enmaw M SRteHhY 8 8R g;ﬂ%‘i?\élﬁmg
nd. yansmissiondiusrsiEehemewas tilizad e tansmitthioetbived method

1h
Pt et MR e e

2hoyewithsespestiteny ansmissionsobydteecaimive ihplemesitehastdized prior to

method. The met@gdgcap include detelmining a mask set based on
AR Arites BHd bit diversity such that, for

According to one aspect of the present invention, the network entity, such as base
station 44, and the user equipment, such as mobile terminal 10, which implement
embodiments of the present invention generally operates under control of a computer
program product. The co-fnputer program product for performing the methods of
embodiments of the present invention includes a computer-readable storage medium and
computer-readable program code portions, such as a series of computer instructions,
embodied in the computer-readable storage medium.

In this regard, FIG. 4 is a flowchart of methods, apparatuses and program products
according to exemplary embodiments of the present invention. It will be understood that

each block or step of the flowchart, and combinations of blocks in the flowchart, can be
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example, the hamming distances between the masks are maximized and
the diversity WO 2009/098601PCT/113 2009/050044 29 between the bits
of the masks are maximized. In some embodiments, hamming distances

d bit %i(ve_ ities may also be considered with respect to proP[p %t% . 0f
%[gé? Btec ggns and the likelihood of;plock bit corruption. Fur ﬁ?e]?f %&)}330@44

~method can include computing bits, such as, for example, CRC bits,

TR LD M SRR A A S P AN ST S oh G RRORP S A RE BFAR tostructions

riEansmissian iy ersibisthemein-anetwarkerityrantappiiing therocessor,

obtained to the bits.. Additignally, th ethod can include combinin

e TR DI AR B I TSRS L 6 o O Rk DAL e

Bant proyidihgfamtrahsmissibrnbef theiRBCHdurshith enothe vetibedinment or
e functionality descri ve wit i .

o o By ol i

R OB #chutst asld Selettipgar besneiBpumtBrMsREoRfGUrHEBh B#HOM O be stored

wrensmispion.diversitschems andarassesatad maskehednetbadican

further include selecting a mask from a set of masks where the masks are
apRAGIHTHe CHBAKE bR PRHSHIR afoentss: S it BRBIsigPSsErThat, ter
cSxamalec-thahamming gistanees habvesmihamasksiakidnaximizedion means

15and the diversity between the bits of the masks are maximized.
R BRLEHh  SRRBE it ﬁ%ﬂ%&%@%‘i‘e@?ﬁ% 8 A hespete
progsiss whergithe maskiscdre Idetedmined daspdonhehemingdistanbls

and bit diversity such that the hammi ISt it.diversiti
e U S5l 3 BrehTaS of Te S o LR A s
pliketihoueh bf depoktbitteanehte B coumhisE, HAB eREIHBd EaseH clidehat the

iflEpasking,tbe s0Jgecelyad Q&%ﬁ@%%ﬁ}é@h@&é@gﬂﬁﬁé BpIrEus provide

analyzing the received bits and erminin%t e antenna configuration
sienelfor trarlsmeatimtbr/arsigrscmsmBehiadifofianshireindidso aTelep(s)-
include determiningyihieh epiennaconighatioppand dansmissienf means for

diversity scheme was,_utilized to transmit the.received burst by determinin
RHERER el SRS LR JHRE HRISY ST RMERRGIY) T T B BLTAP G R SEaers

urst. ording
ficpioasaspanbofdndrpaseoh imeemtitm ,pdnﬁnrremw emiigi_iesuthfa@tyas@ will
LK A0 S USSE BRUPIDSITY SHER ASRRRHS IR IBNBIE AN UPRlocks or
imp emen{ embodiments of the present invention generally operates under
sepRirofiof foechpuean frogralenmeribt, SPReiEaMPOteMpIOYRaiTP piesHERT ReT
peiprmingihe meheds Rk arabagimenisolihe, Bresa:ventiondhaides

a computer-readable storage medium and
purpose hardware and computer instructions,

Many modifications and other embodiments of the inventions set forth herein will
come to mind to one skilled in the art to which these inventions pertain having the benefit
of the teachings presented in the foregoing descriptions and the associated drawings.
Therefore, it is to be understood that the embodiments of the invention are not to be
limited to the specific embodiments disclosed and that modifications and other
embodiments are intended to be included within the scope of the appended claims.
Although specific terms are employed herein, they are used in a generic and descriptive

sense only and not for purposes of limitation.



30computer-readable program code portions, such as a series of
computer instructions, embodied in the computer-readable storage
medium. In this regard, FIG. 4 is a flowchart of methods, apparatuses
and program products according to exgmplary embodiments of the
present invention. It will be understood that each block or step of the
flowchart, and combinations of blocks in the flowchart, can be WO
2009/098601PCT/IB2009/05004vH AT irnulemeEeD by:computer program
instructions. These computer program instructions may be loaded onto a
computer or other programmable apparatus, such as a processor, e.g.,
controller 20:associatednyittximaobile terminal 10 or a processor associated
with the BS 4 roduce a machine, such that the instructions which
executo on GEUAELT B Bother B AT e e AR S s and o
mear‘[Safmiﬂl’Elﬁtﬁmﬁmti@gythehﬁm@tt@l$J§m&£§ﬁéﬁtkﬂgthlﬂef¢mﬂdﬁi@ﬁ hlackiBhidmasks,

tep( . Thes comp ter ram structlon also be tored | ina

complteteh AR AR R s AR R e BRSSP i dntenna
programﬁ@btalammaéusda1iuﬂa§loasm>caapﬁtwula£ m@l’latiﬁdinﬁmchrtﬁgﬁmﬁm and
mstruct stored.in the computer-readable memory produce an articl

AT A TR T RICH TR GH e HoRedar i the
specifiechissithe dlowshaitbiagk{s) ot sm(ﬁ)oﬁhhmmﬁmnmsigram first bit mask
instructions May, also b joaded anio acomputer. ar ther programmable
apparatus 0 cause a series o %peraﬁona eps e pe Finied on the
computer omptiemprigrammahlesapparatwe fo throducena eorfiputetion and the
implemented cess.s ch hat the i |ns ructions which execute on the

CompHEr B S BEg A RO e S ar A R Pl AL A P b & oty of
implesitenting the functions specified in the flowchart block(s) or step(s).
Accordingly, blocks or steps of the flowchart supports combinations of

means for performing the specified functions, combinations of steps for
perfoEming thieespettifid e fuirctiohsverdepragraning steucti omphaavisiders applying
perfO{] thegs%ecm d fugctlgns It |Ilka!)sg be understood that each

block or Ste Swe art, ancﬂéom inations of blocks or 20steps in

the flowchart, can be |mplemented by special purpose hardware-based
computer systems which.perfor S eC|f| d. fu n te

comBinations e e S g s emptying
Manyhn bdifivaficioslanst oth ereleibodined its ofithedalentiens seyfarthbroadcast
herela m{lﬁ@;ﬁé |nd to one skilled in the art to which these inventions
pertain havin enefit 250f the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it is to be

understood that the embodiments of the invention are not to be limited to

the specific embodiments disclosed and that modifications and other
embddimenidareditehdédno de inchladed Withih thieestopeloftihg the bit mask
APpenUER AT ARG SRR ITIA IS ATIRRLEY IRTAR WIPHAR being

used In a generic an escriptive
OOOUOOOOOOOOOOOO the sn,cond bit mask being 1111111111111111, and the third
bit mask being 0101010101010101.
5. The method of any one of claims 1 to 3, wherein selecting the bit mask
includes selecting the bit mask from the set of bit masks, the first bit mask being an

all zero mask; a second bit mask being an all one mask; and wherein each digit of

the third bit mask has an opposite bit value from an adjacent digit.



30sense only and not for purposes of limitation. 31 WHAT IS CLAIMED

IS: 1. A method comprising: selecting a bit mask associated with an
antenna configuration and a transmission diversity scheme, the bit mask

being selected from a set of bit maskssthe set of bit masks including a first

bit mask associated with a single antenna configuration, a second bit

mask associated with a two antenna configuration, and a third bit mask
assocgiated with @ éadantennaconfigiratiopeduhe reimselasingthediting the bit
mask inc ude lecting the bit mask fro the set of bit masks, the first bit
maskHAVi H@C@l@ﬁaﬁnﬂuﬁ%mﬁhma&&f ettt PSR! Dits: and

and whﬁ@@mﬁgﬂbﬂl&ﬂiﬁl}%& asaqma&@@wtjhthgga@tgﬂnamraﬂgakﬁay@ncck
and th trans n dlverS|ty eme to a.se Vgggt rmined bits
withirh r&r%ih{b DY B b thethiod SR iw SRy thdher a

bit magiqmcfug@sva@pjyjaga@@gggmahd@mj|c redundancy check bits.

3. The method of claim 1, wherein applying the bit mask includes applying

the bit mask to the set of predetermined bits included within a physical

broadcast chiaaneltBBeHhnybnthe m@m@@be&mgwm@@ﬁf@iaim%&ﬁpl Bing

wherein selecting the hit m k includes s ect the bit m the set
RSBl 61 b detnt

of bit'rasKEEth fynﬁ) R 0680 56646 Bit
mask-beingridiidd 3L IRy an@hthe:ftl@mobbnhmaalﬁbemgem applying the bit
0101010 01(28&101 5. T method of a of claims 1 to 3, hereln
selectifi AR ﬁ%ﬁj UG ”Eﬁf i SR FShthe dik Bt Bit of bits:

maskmdh&&m‘hbiﬁmmﬁ@ffﬁgm alhzetecmpsky arsegand it malskdging check

an all mas d wherein ea [ fthe third bit mask has an
oot R (TGRSR LaTA Y 01 B eE e Sy as was
the prelceedibgselhinshwbigein applying the bit mask includes applying
the bit mask to de-mask the predetermined set of bits; and wherein the
method further comprises performing a cyclic redundancy check (CRC) on
the d&-maskedsetefipredeatprivimned hitscaond, detgmniningrwhefiperdl to:
correct mask Jas.; electe% based on the CRC. 7 The }Tethod of any one
of the prece&ding’c élfﬁlgs HAST SsmpPrHsiAg PREEhe thEBaVRR SF bits
including thiespredetessitinsechsetoftbits; thespriedetesehined Sethoh bitsdiéingnasks,
amag ked s o hits; and wherein the bit m udes pp
the Dl e R R TS T e e
methaehflgthercomprises parfosshingsaceyclicwa landaarmgleﬁtmoio(ﬁ@ﬁz)tmn and
the de- d set of hits, a ter ining whether.a correct mas

el i e B A, D Frine e
procéssmasgonfijuded seiectingsdie dttianitinfask abssemax‘ébﬁwmslas; detérmdit mask
configyation, and,a ransmissiendiversiy ssheme. (e Bit mask being
selected from a set of bit mas Téé hé set of Dit Masks mcllucfﬂng airst bit
mask associated Wblamm@lesammwmm@umaa;seﬁgmmnmme
assogiaie vl apeauenng eopfiauralon. 2068 AR AR, o purativy of
associated wit our antenna con guratl erein se ectln thé Bit
maskifcludes selecting the bit mask from the set of bit masks the first bit
mask having a maximum hamming distance from the second bit mask;
and apply the bit mask associated with the antenna configuration and

the tfansmiddiondivesivity Schemé.tvlzesin chpredetereniredipitedvithipay the bit
plureﬁ'ﬁ’sﬁ@&ﬁdes being configured to apply the bit mask to cyclic redundancy check
bits.

10.  The apparatus of claim 8, wherein the processor configured to apply the bit
mask includes being configured to apply the bit mask to the set of predetermined

bits inchuded within a physical broadcast channel (PBCH).



9. The apparatus of claim 8, wherein the processor configured to apply the
bit mask includes being configured to apply the bit mask to cyclic
redundancy check bits. 10. The apparatus of claim 8, wherein the
processor configured to apply the bit nask includes being configured to
apply the bit mask to the set of predetermined bits included within a
physical broadcast channel (PBCH). 33 I.The apparatus of any one of
claims18 to Ihewbhpseinthe processor demfigened ) seleetihiebitsoasks

includes being configured to select the bit mask from.the set of bit masks,

the firPHIERRALBEIRG BS000TBObCHTEE00, e SERBAN Bt Fha %ﬁwﬁf mask
11115551 &1kl 34 85 anditbe bt dibimaskdieing 0001QKRTL0L08000 khe second
12. The apparatus y one of claims 8 to 10, wherein the processor

confiTr G BREL WLt hALk AALAsS DA L Goloct the

bit mask feaon the setoaf bit masks, the first bit mask being an all zero

mask; the second bit mask being an all one mask; and wherein each digit

of the third bit mask has an opposite bit value from an adjacent digit. 13.
The apparatliscoippayone Oiclaimsdd ttaihzy vhereine qrobessotessor

configured to apply the bhit mask includes being configured, to apply the, bit
rmasi A HESAGR b Hr B SHE 5t B L FehiC R 1B epprask
is furthemncbafigusétitonpekforine dicydicredubdancyncheak {GREY; dnetheond bit
de-maskgcg%set of pr(ledetermi ed hits, and det?r ,i)n{a \{(v,ettlerﬁhcorre t
masK A Sefbetld BaSsd SR tHa CRET AL 4 L hariid BRARY Bie s an
claimsp@deil3hwhearei:the pradessar iiditrther configured to receive the
plurality of bits including the predetermined set of bits, the predetermined

set of bits being a masked set of bits; and wherein the processor

configdred t@tapply-dheibibiaglomcliideshebhg danfidureththapplydzerbit
mask to de-mask the,received, masked set of bits; and wherein the .

prood R AP o e s e, SRRl e vit mask o
(CRGandiietbeymaskedsetiofbité bamnchdétehmirie thbetheracar éotther
maskc\c/)vaﬁs r%le‘ég.%ederb os“r%daocnfctﬁg r%&%%a%é %E cA% g@ﬁ@ug%rtgéo [MAsked set of
product comprising a feadtdne computer-readable storage medium
havingekeoutable computekreadablelpibgramccode insfustiond stertohsed on
thereg’tﬂé d:omputer-readable program code instructions configured to:

select a bit mask associated with an antenna configuration and a

transmission diversity scheme, the bit mask being selected from a set of

bit magks, the set,of bit masks ic@%“(%?”%&ﬁrﬁ byt %%‘E&%j%%ﬁa%gc‘? WA £ ther
single antenna ¢6h iguration, 4 second bit mask associated with & two
antenwoalcgnfiduratoevariceapthirdi tyivhiask adsduigtdn witkddcfounedtennébits,
configurati in_selegting the bit Iy in lecti '
sl R SRR MR UR B procesor
hamming gistdricefroyithdisecotdbitudmskeiapdontigapphyterebiy thasit mask to

assoﬁ@?%gslé’ﬁl‘e%?e?@é ,%%s’ﬁ%@g%%?%‘?@; ang e}@pﬁgi}g%g&%}lﬁggg}/ther

scheme to a set of predétermined bits within a plurality its. 1

compwtel programepfotnct afcdiared uBdwhp dincthe ddmputéreréadatsled set of
prog | ]

Com e e me e et Byl ey SR eI,
computer program product of claim 15, the computer-readable program

code instructions configured to apply the bit mask include being

configured to apply the bit mask to the set of predetermined bits

includedin a physical broadcast channel (PBCHT



18. The computer program product of any one of claims 15 to 17, wherein
the computer-readable program code instructions configured to select the
bit mask include being configured to select the bit mask from the set of bit
masks, the first bit mask being 000000@900000000, 35 the second bit
mask being 1111111111111111, and the third bit mask being
0101010101010101. 19. The computer program product of any one of

claimgsl5 toAZDWBﬁI@Iprﬂ‘gee@@mdt&ﬁ teadabie programeede instiveiionmble
conflgured to select the .bit maskl Iude being configured to select the bit
mask HORF LEt 8 bi M&%l&éefﬁ%a &tCSHlH% kfﬁ%ﬁ*ﬁg%H%%?é“%&éﬁ“fﬁé“om
seconebhitl mmaak;beh&g:amaﬂ&memﬂsl@ rangrivherein ieaehcdigit ebiia thid (o

bit mask has oste it value fr nad acent di 20. The
oo oS BIHOEE o1 Gy S AL T sr e

compmegﬁﬁ@::l@btﬁwpt@gymhe@deﬂmwu oitensheonfigiecedddiapplysthe bitit masks,
mask mcludec? nflgf.l dto g?&l)é %he bt mask tocg @askt
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bit ma,sk mcludcs selecting the bit mask from the set of bit masks, the first bit mask
having a maximum hamming distance from the second bit mask; and

apply the bit mask associated with the antenna configuration and the
transmission diversity scheme to a set of predetermined bits within a plurality of

bits.

16. The computer program product of claim 15, wherein the computer-readable
program code instructions configured to apply the bit mask include being

configured to apply the bit mask to cyclic redundancy check bits,

17.  The computer program product of claim 13, the computer-readable
program code instructions configured to apply the bif mask include being
configured to apply the bit mask to the set of predetermined bits included within a

physical broadcast channel (PBCH).

18. The computer program product of any one of ¢claims 15 to 17, wherein the
computer-readable program code instructions configured to select the bit mask
include being configured to select the bit mask from the set of bit masks, the first

bit mask being 060G000000000000,



the second bit mask being 1111111111111111, and the third bit mask being
(101010101010101.

19, The computer program product of any one of claims 15 to 17, wherein the
computer-readable program code instructions configured to select the bit mask
include being configured to select the bit mask from a set of bit masks, the first bit
mask being an all zero mask; the second bit mask being an all one mask; and
wherein each digit of the third bit mask has an opposite bit value from an adjacent

digit.

20.  The computer program product of any one of claims 15 to 19, wherein the
computer-readable program code instructions configured to apply the bit mask
include being configured to apply the bit mask to de-mask the predetermined set of
bits; and wherein the computer-readable program code instructions are further
configured to perfonﬁ a cyclic redundancy check (CRC) on the de-masked set of |
predetermined bits, and determine whether a correct mask was selected based on

the CRC.



