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WO 2009/090482PCT/1B2008/003554 METHOD AND APPARATUS FOR
CONVEYING ANTENNA CONFIGURATION INFORMATION
TECHNOLOGICAL FIELD Embodiments of the present invention

e GeEE+Elly to communications between a network entity PSR 4003554
base station, and a recipient, such as a mobile terminal, and, more
particularly, relate to a method and apparatus for conveying antenna
configuration 5info'illation. 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
anteiBASIGE0A ODARIMER AL, LR/ 6 @RIEINSEN TOUr AN EIIES, aNBIGUEYATION

transmit the information in accordﬁqgsmg'ﬁﬁgent 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 15two or four antennas may transmit information in accordance with a

transmission diversity schemepqfaaRESH igngisgion diversity scheme
out of a set of different available transmission diversity schemes. As used

herein, tREhordmsation] Fegyaremn e aline srlalcarmgatatiesomguiisations between
nld'ﬁ&ﬁfdil*lf anien @@&zdéaﬁibﬁrséﬁ%{?ﬂ%ﬁm%&i%ﬁﬁér@ rﬁkﬁf; %@%ﬂ%ﬁ@@hﬂ%al, and,
commonly, referenc oth individually and collectively) as antenna .
oG P S TR G O AP SHEB AL B8 AR P g on

a iésenstation, for example, the user equipment must have know or

recognize the antenna configuration and/or the transmission diversity

scheme utilized by the base statiog, Agpaliierdgvice is able to properly

demodulate a received signal only after correctly determining the antenna
configuritiePRys8Lapa Hifities corparattonsisicas emamletdeyices or other user

trapSIHESIORMMEHSHYoThater N RIMATIIONIGEE Ve WiOmation from a network,

2009/090482PCT/182008/003554 . o
such as via a base station. In some networks, the base stations or other network entities

which transmit information fo 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 wiih a transmission diversity
scheme or a specific transmission diversity scheme out of a set of different available
transmission diversity schemes. Asused herein, the information regarding the antenna
configuration, e.g., the number of antennas, and/or the transmission diversity scheme shall
be commonly referenced (both individually and collectively) as antenna configuration
information. In order to effectively receive information from a base station, for example,
the user equipment must have know or recognize the antenna configuration and/or the
transmission diversity scheme utilized by the base station. A mobile device is able to
properly demodulate a received signal only after correctly determining the antenna

configuration, i.e., the number of transmit antennas and/or the transmission diversity

“1-

CONFIRMATION COPY



10

15

20

25

30

scheme of a base station. Since the antenna configuration information is
needed in order to properly demodulate the received signal, the antenna
configuration information must be determined by the user equipment with

YEAPHIY R PéAbility. For example, in an Evolved Universal MoBfié/1B2008/003554
Telecommunication System Sé%JMTS) Terrestrial Radio Access Network
(Esoberren  BA% SSEPBqOIBRTERE BalS AR HEHMR IaBmtaRtisheeded in order
infoFRAUAR degRERG: Hie R3S alation Braet 3k eNedeB i FHRANon must be

using data contained within orthogonal frequency division multiplexing
(OEDHEIRBSE BYE FHRRLGIE VB Wy BREEIRBIE the technical
specificaionsaiihe it hird Géner diornRarvietshipRrajech (3GRRB: anstein
parti r.3GPP.| 211, REL .8 10 : P 1S .36.212, REL 8 allows
o R R R AR RS i B

regérehahenfiesraiquipritentban sguaitatiehrs sonfiguration afolndtidm k-
fr%};ﬂ&@}”gﬁﬂgf BLRIRDERIRIONAIT AT &%ﬁgﬁyPEx%chQeﬁ%?%ﬁsﬁ%t%‘Mgﬁ@ﬁng
) s.la-1|

physical broadcast channel (PBCH). FI depict sub-frames within
a

AN e ARy eficdnpisas- 1o aAb oS ersamentha Gshtigak atrsiBeatiens of the

trapRaMSSienaiversiiisalis MRt GRRYIRIANSsiem, Thesul-FamesrEL 8
of FIGs. la - If include six g\%sical resource blocgs (PRBs), i.e. 1080 kHz

(PIEeH atierd)? Badtror iR SO BT Qe IR RvaiRs: #dgpa configuration
sulfdramiacamabingisted, alplusaliyyobresoueecelementsnvh g filhiwoon

slots, namely, a slot #0 and.a slot #1. Each, slot. can, in turn gec mprised
st SR el s e A LR e
symistsisl Wwivizlvasimleseant (BBpEDtive channels of information. In this

regard, e sul-IrafesiQl i tdRs 1i6an Areg%@omy@maqwmmm

download) control channel (PDCCH), a physical downlink shared channel
(PSERGoRiEHAEARSIHE HPOHISHOR BiYAFHY SPhogeH) 2 dEbOiyan) system. The
syiciranEaifanGhaanalfmoRdENhappst alinadsrekenarpe), B QD kiz (72

and unused sub-carriers, 25The E-UTFtAN sub-frame #0 also includes a
pRUPSRE ST e fASh e RS TRIEE fiF e RS in EacfeRtuHa g SsRSATS st of 2
wilichide pérdaipanctbaaniertiahcon figurdbicndrosl exashiph) imdhesiot #1. Each
sy Tames oL FIGs o I he relerence sionals e Aesianated RO Rl
FI%, ar?ﬁ’ﬁé and are ngnsmlt?eg ?rcr)lm a first, erclon(ﬁ?(ﬂﬁl anlglf%ul?tp;1 plexing
atftdhid)cithecbNvdeBreespettivasiyeciivanhErpd RAN BystenepaineiNiodedrd, the
may. iglide, PRRIWQ on fun 30anke %WQQP&%WMF&B%}@% control

different transmission diversity scheme. As shown, the sub-frame #0 may

pricargidirBferdhlcd Rigiigrl dathialiribasst dramsidripet raserimasy

e@ﬁ%ﬁ%ﬁi%@%ﬁ%&é{%@%ﬁ)ﬂﬂ%@%d&ﬁ@}g&;ﬁ@ﬁi%ﬁw BECID, 2
eNodeB. urther, E- supports sub-frames with bot
BRI SRR éfi&%%&@?gﬂdag BHEES WefithiBrefixes. As such,

FIGs. lathicitlefibl/aubdbafiaes withiso includes a plurality of reference signals which
fill predetermined resource elements which depend upon the antenna configuration, For
example, in the sub-frames of FIGs. 1a — I, the reference signals are designated RO, R1,
R2, and R3 and are transmitted from a first, second, third and fourth antenna of the
eNodeB respectively. In an E-UTRAN system, an eNodeB may include one, two or four
antennas, each of which employs a different transmission diversity scheme. As shown, the
sub-frame #0 may place the reference signals within different predetermined resource
elements depending upon the number of antennas employed by the eNodeB.

Further, E-UTRAN supports sub-frames with both conventional cyclical prefixes

and extended cyclical prefixes. As such, FIGs. 1a - 1¢ depict sub-frames with
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WO 2009/090482PCT/1B2008/003554 conventional cyclical prefixes with
sub-frames having fourteen symbols. On the other hand, FIGs. Id - If

depict sub-frames with extended cyclical prefixes with sub-frames
Bty H¥¥elve symbols. In E-UTRAN, the eNodeB does ritst B3@sHI(03554
inform the user equipment of the Snumber of antennas and, in turn, the

trapsysigitonl dhrieibprstheme tinstefdrte asee douipeetrimbsg Ehettalyther
analyze-1ag Rrpvided refarance signals inan LHYA ASIRERING RS cub-frames

number of antennas and/or the transmission diversity scheme employe
by tRPBRREEESIYR YaHefsl, reference signals are placed throughout a

sub-framg puitrindRe REGIdRRASIaNNSS1BREORNNh IR NS ALRREH AT of the

transmit antennas at the base station. 10The reference signals are mainly

intERTEE SO BE RS 70r PHURh SIS LARSHERSIP P S TSEX sehegirqlagsash the user
refqugncensignalisudodbtienivithin:the sdbdirafmendeipeting ihe presenc@eimine
a reference signal can allow user equipment.to determine the number of
R S e e e T e
sudlvdeBrobegenedb redtraliallenatsthie Rwsighalughnoisevaticoonditionshe

whera il ddifehisdesiongit b ARGIAIRREIAHING A RS FIGE 118 slfion
the PBCH is comprised of symbol #3 and symbol #4 of slot #0, an
syhE s FiepRibEcrabT L iBtertcdiahs ursd burhanivh contjinatiomets.

Fizgladeysral itdeabslol #QroR sy mholifeaks |Qib#ﬁ=aﬁ%]@&5§;%r B8 esence of

signals that provide antenna configuration information. Referring now to

tHE TG ARTSHAR CORATOMANET STEIBCI [RYRiBSIEA BF Syrhe ahuympgntennas
#or dissteb# aimiaificetesgnhersigralscibadsaciaied witkethesfiksiandiable at the
second antennas of the eNodeB designated RO.and RI, respective

, ly :
Similar n,are e?ﬁhsﬁ B the” oﬁtrl‘oanrﬁt‘gnna configtira lon OFET ﬁqg’pg%]eb&gﬁmng

oﬁsmt_diﬁlé‘nqlgyniboibf:@élﬂrﬂi#goafmletmf spmiath7eferenwebsighadd sl_ot #0, and
asnasiAted Wi fomn rrteRs Hramel: RQIRh R 7.0 %ﬁx&%&g%,

thé reference signals, the user equipment ¢an attempt to determin

nefvet Hf ahedefidsandaymbel P ohaletd siondsin relom e signa)ssbabprevide
emRipyeady iReMadaBnmaich a&aRARETRANERE MO9SR Hbn of

u ﬁgbﬁztwo nt%nn%j Nt%deBs and frequency switched transmit diversity

(R8s dh-Srehe| Loty 0. eehed BN - preteisdF BeREh P
sumitathyeanaliz thélfe P BE keoirih entefame nEehsigNatz Brdhiepsudames With
extended cylical prefixes.of . FIGs..Id - If in an effort to determi
e bt e ot B SR TN Bl To. symbol
3oksits et yridulptefimd it of sbnébocienwittesymibmkisiosiotedOvith four

aﬁﬂé%ﬁlpﬁ%&,%, @H‘?E@ZZ, é}fcﬁf@#ﬂy anaim ‘ﬁgrre%pél%@‘ﬁﬁﬁ - the user

configuration information can be derived from the reference signals, the
UEBHRER SRErtieTat le dstemmiatiihaistabeaf ertanasssrsh iauBhfibri Fansmission

ameetithe diamsraission dMenSisaReMe. a1 ey 9:reRivING 3K oM @odes (SFBC)
2009/090482PCT/lBZOQF%/OOBHi?4 demodulatiré%tthe PBCH. Further, since

tHESH L AN TU AL NRERRR PO AU RIS SSeE B BRIpLAY eiddtite T STBO)
dataidydeontarchaiivels daradassrandijatencyanamiestjtdhihedsePBCH or
SfpRenineansely ideniies the antenna sonfiguiationandiorihe, 1 1 piy
transmission arversi v SCReme or it the Jaer equipmantis Siow in
idesffyihtptirscamion iz corsfigaratifiguration information, except that the PBCH in the

extended cyclical prefix cases is associated with symbol #3 of slot #0 and symbols #0, #1,
and #2 of slot #1.

However, while antenna configuration information can be derived from the
reference signals, the user equipment is, at least initially, not aware of the antenna

configuration and/or the transmission diversity scheme prior to receiving and
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5and/or the transmission 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
AP ebt#fguration and/or transmission diversity scheme ri&y/BEHHeE554
prior to, or during demodulation of the PBCH and may not always be
cderectulatthisire §RAHuderquipmenbenatensachrdigassomptiomation is needed
(SRIGHA R BN Ao ORI OUAUPK ANOr dERD AN BBIOMENS B result if the
scheme base

! on a subset of the information in the PBCH. For example,
inEseRvinseHdee e u ilemHEH teuieing ceREviatipmys&n i Eansmission
“&llﬁéﬂsﬁ?%ﬂ&%mﬁ%%&%ﬁﬁ%ﬁﬁ@ﬁ@ itheolirst ofdawir by sts afinioramign-ation
comprising the PBCH. Similarly, noise in the received signal may also

AP B BEHEMEN S KL SRR o PTG RS g iPent is designed to
caffig uratiap:and/ e tiEnsmissiondivesitislascnembor tarkheseivodradssity

associated with the user equipment's assumption of the antenna_ ,. ..
SRt B AT B B LTS SRR PR ARG/ TP g dgersity
ashrerse oonbequetrgasowtticty flovinf damaruilation eftlasBBRidtiod cay et always

exacerhate t n I j ithi

SEE U e O OB L SER MR e e
s grdtearakionaanaion & busussiafoieany FIGme brsedToarsubiertidhsdgormation in
siatienk:Note that g dirst dreesymbols.eting PBEH & lentiorlitay be
respect to the reference signals, namely, symbols #3 and #4 of slot #0, .
aldligghsBIchosdReFRaieR Rurifm %ﬁéf@&ﬂfﬁﬁ%‘?%ﬁéﬁ@é@ﬁ?%&w
diffatpnaadmtheRrte NPiRCRATgHGREGH hanebeastgriained os B eetulibe user

the provisipn of R,2 .and R3 providin 25infor|%1atiop re%(‘;l in}g thSe third diversit
FRTBIRAY AACERRL R BRiUR " ALDTA O S RSLeS i diversity
ferketneo antenna configuration and a four antenna configuration can
increase-the erra i ' i 'S: Tols

of the L e oo ona
atdafiguthidondndfertbe trsasnisniasivrishy frelewevT ahlpaeofreagverse
2SSIRIRR.SOALRIERRAYnCANYROHERALiVEFaY sahemeadabRB e to the

share Iarg%fortior_ls of signals. As such, an incorrect selection of a . BCH
ORAEMSTHY SR SPRERIAB RIS 1) Hitkiodes e BEE H Rh AR iFCASIHEEF ©
decardingatihrNBEHS. Theftcomecisealastiomaydiendeidad {trthdbur

which can result in sulstantial errors jn com ication erthe .. .
CEGEHLGHRPER] n P NEL e PET Lo ol Ly Qi geat it
wiegpeaanster figeitat dpeatarivushntgmieledifpdrdtiohs shtteadiaygeol #0 of
"HR9AT A LSRGIGE SRR SymboldHiRe SERIAGHIPAUBEAICSA1RE Hignna

loss of data and communication latency, it would be desired to provide an
irprbgect tenimalbe dsertinecratianty it asinmayisns ghfehagd R3 providing
configuiatinn-andiob ansnissiatdiMesibrsehamne Rlie et WeEeNtRA similarities
such as a base station. BRIEF SUMMARY A method andéslpparatus

afé tfctBYoFL foF\itIe M AR GPARRKE AR TR S ABITR B FIRE BraBeR e

inYeRtign:ke previde-additional infarmation ¢glafingriosansamigtivieof the antenna
configuration and/or a transmission, diversity scheme. As h

B R R AR e Re e avepec
distinguishcbe mdenitpl Gratityrohemtenhessomfigerations and/or

transmi diversi , / it i o
oe mord Ll TE L 8 ReIo S, Motooues Crbaciment of

triégnalthéd sd.aparameshreladiengl e Terpiywdenn dmplamenial to decede the
INSEIALAN WENQH LIRASER RS AR R AR PRIRAIIDThOHRIRIWISEaGsiNGHO then be
the overhead associated with the transmission of the data., ,?j:cé)rdt'hng

oS HEE i Bt B h ! ST BtAL THRH ity S BrOLEESsF are et e
provided for obtaining a bit mask based upon at least one of an antenna
configuration or a transmission diversity scheme, said processor also
configured to mask a plurality of bits to be transmitted with the bit mask to
thereby impart information regarding atféast one of the antenna

configuration or the transmission diversity scheme. The plurality of bits -

which are masked may be bits of a physical broadcast channel. In one

embodiment, for example, the plurality of bits which are masked may be a
nliiralitny of evvelie rediindancy check (CRC) hite In one embodiment the



In another aspect, a method and apparatus including a processor are

provided for analyzing a plurality of bits that were received to determine

which one of a plurality of predefined bit masks has been applied to the

bits, said processor also configured to determine at least one of an

antenna configuration or a transmission diversity scheme based upon the
cHRSPRGive b'ﬁafngﬁl@ﬁpr)laﬁ%‘ametegmirmaddéechavga@g@ryamb%ﬂttp Rbitsasidering

ality of bits which are.anal lyze e bits o

B e T T R MBS B

which 8- aRANIE SR Beoh ISR ORERE $He. Elﬁdo‘ﬁé“‘é‘ﬁiﬁ%lﬁ?e‘ﬁ‘fcn% it
witvdbibaniskeds sufficienictapanmib atdaastithyee fdifferent@bit@nnactermining the
d%ﬂﬂg%ﬂﬂﬂﬁm’)r‘i@%@yﬁ% %nrz‘fgy %(?&M&QH? rﬁ%@ﬁ% Q? é"@é%&ly entity, such as a

distinguished. In an examplary embodiment of the present invention,

P57 4HBR and an apparatus including a processor are provided for

mapping a plurality of symbols which comprise a physical broadcast

channel to a plurality of resoubde efetheitd AR Yhis regard, predefined ones

of theaesatirceaalenpents: aratedereddpraefdréncascignalaindidativeediments
ofN %mﬁ@%thgv@d{gﬁloﬁ 4%@ H@d?ﬁ@l' S'%O‘FJ%{Q{ %'rliy Yy g{ﬁ’rg]etoT?ﬁ anienna

method and apparatus of this aspect are further conflgured to

CONHANIRYOF SANBOIE JRRDRHLL iR YeteheRice sighats e AR of the
mgjitioih the fippttwossyenbols: ottheephysicdidiiyadisasgekhrinehteperpiitrality of

&llx@ﬁﬂatt&@ﬁ gﬁffﬁ'f@m 3ALHNG:. &Q&ﬂﬂgﬂéﬁt'@N%@ﬁ}@@ﬁ&ﬂ%lqlﬂ&é‘ﬁ%f%ymmmo the

est niquel dlstln uished In| es in w |ch the phys
tlﬁnsm E%‘Ztg an??elcgjs |n¥cu dedi %P elr]acfme Avir r%lréf’ eﬁﬂ% Cgond{ﬁoreover

egfestdingsatiethdd amfwépésﬁét@@nﬂaylb@l@oﬁﬁgfmgetﬁoim@poalﬁefﬂihé additional
nﬁymia@ksawhtahmmmﬁmmg PRysieatbroadeast emennBkindesecoRdsiokead

eI I}&%L{? -Srame,.Jn |‘F|}‘ %%mg% nf, the method and apparatus may be

con gure to map all of the s ols which comprise the physical

broad%‘écéiréﬁ’énﬁél%eaﬁﬁﬂfféil@ BT%B‘?Q@JQU%%’%%@IS‘“C uding gnprocessor are
piexai ryobrbodimentoddhaped seoh imieatiomea Mathadrand @gparatis or a

tr MQIHQH?&%RT&%@?%%@&% REpYideA dQnreggiv BQ@QJ@J%%@&@WBQ%%W of bits
hich comé)f# ﬁéﬁlé% lcal b oadcas channel for then determining an

O ERAEE A SO E OB d FM‘&EH%%@‘%%&GGE%%“ of
ti@uﬁét@ﬁ"@esqlmfmLphygma:lrtﬂ@aﬁ@a%msh@nnéih/duet)tosmfenenc@mgﬁatshty of bits

whﬂelu@t@dwﬂt%a Hs@yf't@uﬁmﬁﬁmwﬁgfﬂhﬁ@mtq%h@fpadﬁaﬁ%m%h&ﬂt for
this_as ct the met| apparatus are further cqnfi u
o R B R Bl BE RE R ey

t?ahé oitHivErsiy seleriEs Badidhiigsastnis %&@ﬁ@é@mﬁa@t east three
diiffeteiclednidtiin the figst o syonbols: of e physiealihroatieast chartreludiyuety
d;'@ﬂg&ﬂgﬁ&i” which the physical broadcast channel is included in a

sub-frame having first and second slots, the method and apparatus may

be fulthBIUBHRSH toPated &Ml BPE Sy BIBRGH N oBreE dgvided for
arphysiicak rosdtastichianthe! indtrersatconits|dtiofittisesubiftane. df oplkrality of

pr%ﬂ%lﬁ%mmﬂﬁ%ﬁs%ﬂ“%eﬂnﬂ)ﬁ%@ﬁ@t@ﬁen%)é be fyrthescanfigiredd@ioured to

adgegive ol gl he symbols which comprise the physical broadcast chamne
i A plardlity of CoRtigudus symbois! y scheme

baze@gmo&@zmwm@msr@@@sm BRIETDESOR IRFIONCORDPE t© the bits.

TIBEMERBL Y WG Tt ErlRAWING (ﬁ)ﬂd@‘(ﬂfll phus desesiardst channel. In
en%r@%gﬁm?% %rtgy?alﬂ\f%q J‘;Jlﬂrgﬁﬂ%? WFicHE g%ean&% %I(!ll %’/V bt%e lurality
made to the accompa ying drawings, w are not necessarily drawn o
old-Rfe Pifid WABFein: 5FIG. la is diagram of a conventional sub-frame with a
normal cyclical prefix for a single antenna base station; FIG. Ibis
diagram of a conventional sub-frame with a normal cyclical prefix for a two
antenna base station; FIG. | c is diagram of a conventional
sub-frame with a normal cyclical prefix for a 10four antenna base station;
FIG. Id is diagram of a conventional sub-frame with an extended cyclical
prefix for a single antenna base station; FIG. le is diagram of a
conventional sub-frame with an extended cyclical prefix for a two antenna
base station; 15FIG. If is diagram of a conventional sub-frame with an

extended cyclical prefix for a four antenna base station; FIG. 2isa
crhematie hloclkk diaaram of a mohile terminal acecordina t0o an embodiment



FIG. 3 is a schematic block diagram of a communications system

according to an 20embodiment of the present invention; FIG. 4a is

diagram of a sub-frame with a normal cyclical prefix for a single antenna

base station according to an embodiment of the present invention; FIG. 4b

is diagram of a sub-frame with a normal cyclical prefix for a two antenna
cihbedisationhactordirgitol arsembedinienpaitite goréswsht inkesntoier2BF EBtenna

oA AR5 QLA SHD TRmE Al a-normal Ayelical I Jer A Jang.

antenna base station according to an embodiment of the present
inventiol! PHEnRarIscaiRg PARTOT o StPfesahe With HANe RtEsHe @pdliappparatus

ineredix for @ single: antenna hase stRLgN-ACEBIdAG: {0:aR RMBRJIMRAt RHHAse 2

present invention; FIG. 4e is diagram of a sub-frame with an extended

Plt%ﬁ%'&i’iﬁﬂé*ﬁﬁ%ﬁa%\% igc?awféﬁhféz BAEE WatfoR HReBiuing toisrpeard, predefined

obodinest etthadresentinveatien; fhl G féiiscdiagram pliasin:-fsameantenna
. with an extended c cllcalbpreflx for a four.antenna base fﬁtgtlog accordin

B BRI UIhEnT BRRE Brate AL HOEN oA BTG 15 Te A H A R AL B ths
aspperat&enﬁxas&oci@tégumm tmroadpa&bcbhmﬂaivtraﬁsmnsmﬂm and réceptidhficient
R S e S e s
clopectiops essacietsd! wmcbi‘!m@rta@t@hamwﬂ trargmission: amreﬁe@ﬁmrsity
<L freoeance ibier empeimant of MRpresent UAOIoR: RIS FdRicon
owc t

arto eratlo associated flowchart of a proced
channel is included in a sub-frame having first and second slots, the method and

apparatus may be configured to map all of the symbols which comprise the physical
broadcast channel in the second slot of the sub-frame. In one embodiment, the method
and apparatus may be configured to map all of the symbols which comprise the physical
broadcast channel to a plurality of contiguous symbols.

In an examplary embodiment of the present invention, a method and apparatus
including a processor are provided for receiving a plurality of symbols which comprise a
physical broadcast channel, and for then determining an antenna configuration and/or a
transmission diversity scheme based upon differences in a physical broadcast channel due
to reference signals included within the first two symbols of the physical broadcast
channel. In this aspect, the method and apparatus are further configured to uniguely
distinguish between at least three different antenna configurations or transmission
diversity schemes based upon the reference symbols included within the first two
symbols of the physical broadcast channel. In instances in which the physical broadcast
channel is included in a sub-frame having first and second slots, the method and
apparatus may be further configured to receive all of the symbols which comprise the
physical broadcast channel in the second slot of the sub-frame. In one embodiment, the
method and apparatus may be further configured to receive all of the symbols which

comprise the physical broadcast channel in a plurality of contiguous symbols,
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5utilizing redundancy versions to determine antenna configuration and/or
transmission diversity schemes. DETAILED DESCRIPTION

Embodiments of the present invention will now be described more fully
KEPSAIAEP4RAth reference to the accompanying drawings, in WhIEHPEG$E03554
but not all embodiments of 10the invention are shown. Indeed, the

inventidiRihdy He eRbadiad (PFdHy e AMLfOrHS aralsho dhat WeNG(S)
construgq,as InnieddQ. e LafRdimentssat AR Aeein Jathar fté%ﬁ,lereferenqe

embodiments are provided so that this disclosure will satisfy applicable
le&ll Roguhe R hkacrerapsnxiadmetass refirhgmmar ersaresly drawn to
theaughautwhiein? illustrates a block diagram of a mobile terminal 10 that

would bepefit from, 15embodiments of the present invention. It shquld be
(inclrstOO: NV SY 4 FROLTE R B oS A AR gy el e for
henmeghadtecdederibedtisimerely illustrative of one type of mobile terminal

(also kn : -g%%i eg {waul q; i diments of

the pres%%ir?\%%?%r% ancﬁft%g%e%%g, Oﬂmuk% not éek{%%rgf %ﬁ%ﬁﬁg%%%%x fora
ofeitelinidries sfatlelpresent invention. While one embodiment of the

mobile t?f@ﬁ@@'ié—@i&%ﬁkﬂ%@%&%@ﬁ%ﬂ gh@@r@ﬁ@ﬁ@ﬂ@ﬁ@ﬁﬁr&@g(;ﬁrpmﬁx fora

purposes of example, other types of mobile terminals, such as portable
ditfitaPASSRIRES BEDAY), pagers, mobile computers, mobile televisions,

gaming HRYIqeSs @piemrcomusereacameiasivideoecal detsnddPS clical prefix
devices and other é\%)es of voice and text communications systems, can

re S0 BRp VBRI REHIE of the present invention. Furthermore, user
equipmeiitthiat iisdigiranobile coayeatzmabadilfrdbe mphoynembottidnenrts:af prefix
thf% JPresent {Qve tiorﬁ. %a[io;l;he system and method of embodiments of the

present inven ion will be primarily described below in conjunction with

mobile dafinidiidiaisae appleatoniondbwbvatrie stiduig pacadadrydisgl prefix for

thatthesysiemapddpnsihod of embodiments of the present invention can
be utilized in conjunction with a variety of other applications, both in the

mobile 3TEbrMARRESIINS Matis AR GURNGE DR HAsRRrding to an
cempadnBitationminsusdiiesventidde mobile terminal 10 includes an

antennaé& (ir. multjple antglnng in 0 egéable communicastiontwith A dine ¢
transmitter’ 124 $AGH TEEER AR agﬁ%é Shits WBIMMA LG Terher gtede o =
asralpphnatus; Shelpascat¢onngibaer 20 or other processing element that

provides: ¥ a0 P S ARARITAG aﬁﬁﬁi%@ﬁ'éaf%%ﬁ%%g&sygge
signals from the trartfsmitter 14 and receiver 16, respectively. The signals
inglirdeshgraialonfsgertion inaaceobadinetatinh aresethisrrc®standard

of the appticable; GRIlIAY SYSEM.ARLSH g%ﬁﬁ%@f&lﬂcﬁsﬁémq‘&%ﬁm antenna

and/or user generated data. In this regard, the mobile terminal 10 is

chps TR AtRG Wit SROSHRRYCAIPsRETgRIdnVention;

FIG. 4¢ is diagram of a sub-frame with a normal cyclical prefix for a four antenna
base station according to an embodiment of the present invention;

FIG. 4d is diagram of a sub-frame with an extended cyclical prefix for a single
antenna base station according to an embodiment of the present invention;

FIG. 4e is diagram of a sub-frame with an extended cyclical prefix for a two
antenna base station according to an embodiment of the present invention;

FIG. 4f is diagram of a sub-frame with an extended cyclical prefix for a four
antenna base station according to an embodiment of the present invention;

FIG. 5 is a flowchart of the operations associated with broadcast channel

transmission and reception in accordance with an embodiment of the present invention;
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5standards, communication protocols, modulation types, and access

types. By way of illustration, the mobile terminal 10 is capable of operating

in accordance with any of a number of first, second, third and/or

B EMegENEPation communication protocols or the like. For exBripig2afgo3ss4
mobile terminal 10 may be capable of operating in accordance with

second-§&netatin A ¢ohait i Egsopsraranrsasio st ot Srordeag cannel
division: mulinke 9&@3%3§ LLEIMA - GrlVaAGIRBRlRYSkeBY {RE PReRie invention;
communication), and 1S-95 (code division multiple access (CDMA)), or
third-generation (30) wireless communication protocols, such as
Universaw ghie; Tieleaom muﬁ&ap&ﬁﬁoﬁﬁsﬁeﬂia(édl\ﬂﬂfﬁéﬂaﬁlUdHWQM&MQ of

rgTer LuH?Iutlon gU.TM§ TE CDMAZOOO deb t p
AT SRRSO 2SR ERTIRDL R F S BRI e sion

f@izwﬂnsgemananmm (4G) 15wireless communication protocols or the like.
It is understood that the apparatus such as the controller 20 includes

means, such as circuitry, desjfapigifgnimpameping.audio and logic
functiong of the mobile terminal 10. For example, the controller 20

ay be .
Compris B eI i BB BL A b U o R G ORL B B g ereinatir
awdh/wfem@nalag a@o@ugﬂahmlveﬁer@sdlglwﬂm amk:)gsa(}mraueﬂﬂmixmems of

d othersu CII‘CUI ol.and si naI p Qce unctlons ;
v ntlon dee venti & el o ent forms
erminal 10 are afloca e arveen t dewces accor

respehtmki wphbdum@?&esdonm@llm 2L:) etmbsdnm,nalsci ﬁwdhéierﬁne rathcr ‘ihese
faRanallyd e AYANIIPOAR SRRAAE. ARG RHCAYS R sRARR A pata

prior to m ulatl n and transmission. The controller 20 can additionally

inefyrsmpistekHe VotEmevdencanle ey ihiksademsnndioaesitata

modem rrgrthl.dha S BIode u 23 MRy inchiadunatinnal ity QRRIAtS:A® from
or more software programs, whic ma)ébe stored.in memory For

eSHRNENGRE ebiGENEIBb IR 08 A sapkl deapdrat ﬂ@dalea*fm'gama mobile

Df@@;ﬁﬁﬁhc&is chasacdemdantidnafiyebbibydise mdbl mmmﬁwtyf pﬁagyeénof
t en allov;é g obile terminal 10 to tﬁa smltaéibre

rngﬁ SW%%SS%S&rC%%Ut gmen al wol mm emPod%ments of

BF Other Web page conte
aﬁeqmd:mgntmaeaﬁwlmmsheﬁqﬁpﬂmahwid%mttbe&l(wmjmybemmﬁ%ebeﬂtmcms

PJ PIRE El‘éﬂ;{t g‘)re%%g{lor%lwﬁﬁef%@&(@m%‘?of thc%ﬁ%qpﬂﬁl}ﬁmm@lﬂ%ﬁated

may also comprise a user interface including an output device such as a

confveiti e dieezingfende s iisd dRePunosenoicrspRBlfe ST idieprayrebila fgminals,

asUsehiRkhelacs Aliahwhionaks, sappiechin e Gaptieenadilt hevisions,
user input WO 2009/090482PC /IB2008/003554 i terfa%e which allow

R R HBIE PRALE SR AP Ry 57 A RURBAPLper tpes

defierscatidwingetienmaiddasnyinahitctn reatiivedalay stthdimenkeypiad
30, a touch dIS t shown) or other in eV|c bodiments
n?c?u%nrtlént‘ﬁet eypa‘éﬂg kle)ypa m'%é}??c fﬁgbig]nve%?g%fadﬂy

nmn;ﬁme(m@)dandutelﬁtéd kespsn((Invgntaerd Sother hard and/or soft keys
used fOFllﬂ § e@aﬁ%rﬁ@%é?o@%ﬂﬂ%r&&ﬂ&%%%@%t %H@eh&éﬂ?@&l?’& primarliy

may include a conventional QWERTY keypad arrangement. The ke
3t srehed S8l fE e WEA SFhIEYRI IR tAARYB I HEBS PRGNS Owever it

agghitiRnOn IR YRl tibeydiahile dermial IO mRitiRRd @ BiRd HieEResvention
device such as a joystick or other user mgut interface. Theeg%?blle ermlga}!:

1R BeHEH AR SO SRR VER VAT WCh SIS ARG CPOBRE IS LBl
PEBNETinG MARIGaN halrauits athabar:adeqiuhechtnm@emﬁtmhemomelﬁammal

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 further

includes an apparatus, such as a controller 20 or other processing element that provides
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10, as well as optionally providing mechanical vibration as a detectable

output. The mobile terminal 10 may further include a user identity module
(UIM) 38. The UIM 38 is typically a memory device having a processor
BYREASHHE8YIM 38 may include, for example, a subscriber ioRétilp2008/003554
module (SIM), a universal integrated circuit 15card (UICC), a universal
suisatiteradbritiverodghe! { S caremavablet usé ridentityl modpletively. The

%ngﬁﬁ%@iﬁ%{}iﬁt%@&&%@ h%%e%?ﬁﬂ%@%ﬁaé@'&%ﬁﬁa&% B the

(R-UIM) T
mobl yﬁﬂi}sﬁgﬁ% n e UIM 38, the mobile terminal 10 may

bepeticiplrert Wittr yeterninf elsexapphectherrrobiid detrrndlo1osmagpnerated data.
inglude volatlenmemary AlnsHeAs volatie SR apdom AGRESHIMEMREL air interface

(RAM) including a cache area for the temporary 20storage of data. The

MBIt RSN Bl ALY IS SRR dRO SRR R IHPGBI AliteARTaTR a2 Burien of
cama%@mpmﬁdﬁabaledé%mﬁ%@esr@gubvabf%pfﬁﬁﬂg)iﬁru@amag?@am@rm%fa
can itiopally or alterpatjvely, c rise an electrically erasable

oRTEFRRIARRS PS50 TGRS, LR R SRRSO g or the
ThiezmBrexieadatistonetaleyanfénalutfberydfqiepgseof finferaation, aancdance with
data, used by the ile termi o.imple t th tlons.of .
R R PR L B B R S OIS Gl o
saetead BReInGioh st letebisstguismotiidentifioativattMEederd> (code
caRabls, %LHH%S.]&' ehydoleribingthe: mekigierpinalild. 3 G%Rﬁfﬁég@ S Mhmication

to FIG. 3, an illustration of one type of system that would benefit from

eRipSaMsettehoriHBisraRt M aRE s os provicriars fgstsedmMinciiaeding
pturmﬁslflgfné@‘é}ﬁtmdm@niws'w CITB} CORileZEminRisHAIArDIAr(WCDMA)
types.of user equipment. As n, one mopile terminals 10

R S AT o VR R AR K et )
sighels: frommbdsaisiieoatdateosthtidik{BS) 44, such as an eNodeB in

E-UTRAN. The b j 4 1t Qf r r

mobile e S U Aol G THS BN AR e, such s

neitwaitky, sieshiabie foniskiilsmaronecndio 90d S e Bow o/ d38skile terminal 10.
SW&F&Q&%&% MaGi4eoaswel kQwRde ihoagakillechin thecailotRRvice, a

mobile network may also be referred to as a Base .

STRIGEITIRSESNR ESIRSHIARY Yo s e, fisBpaisicirel Mgt agnaloe
capakig-s], rautingesallpgoranetiiam daarpohilesigraipalct wh @mbiens of the
mohile termijna] 10 is making and receijving calls. The MSC 46.can also .
TS LGRS R R re FB PR iR T e
irvaphtélities 2 Thadl cimtacthitidn fthea$ G 46 andb ehe dpadsienafitotet koltingj utionally
the forwarding qf messages. to r e {le.termi C
e e L R
fromiz oo 28aginerdisivreal ! nishlodriabentested Yhise aREougr MENTtude 48 internal
showmJuihe sysiem ofFdGmdntro MG Ae1RINEHRNOAR B &R one or more

network 10device and embodiments of the present irivention are not
st RISETRTS EtABARRBPBGIRY Arnpsesy- For example, the controller 20 may

be capable of operating a connectivity program, such as a conventional Web browser. The
connectivity program may then allow the mobile terminal 10 to transmit and receive Web
content, such as location-based content and/or other web page content, according to a
Wireless Application Protocol (WAP), Hypertext Transfer Protocol (HTTP) and/or the
like, for example.

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 are coupled to the controller 20. The user input
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BS 44 can utilize various antenna configurations and/or transmission
diversity schemes. Antenna configurations can include BS 44 having one

or more antennas that utilize various transmission diversity schemes. For
SRR THSBome embodiments, BS 44 15can comprise a sirRfid IRzaeHeR}3554
antenna. In other exemplary embodiments, BS 44 can comprise a two
tramsrintantbivheditvat tbamobidespacindt ¢ te neyeblodikc otsi(SEEChas b

tr%ﬂ%[ﬂé?%?&‘e?ﬁ!% SR MR RIS F¥a0RIEY SMROUIRENS 1BRad 30, 2

4 can comprise four transmit antennas that can use a SFBC frequency

S\Kmtﬂi?éijsﬁhwéﬁﬂt dhoerisy (ST DpHalssitts o sahrsigiepsdrdningthpnkeypad 30,
0”@e%}%g'E@%&ytﬁm%lMﬁ%é@oﬁ@éhﬁ@nﬁ%@l@&;@(@%df}@m&ew@h }s and

a Iocal area network (LAN), a metropolitan area network (MAN),

whRIBSA PR RS RO mwﬂéwar%l%&ﬁﬁé@é%&iﬁl%bi)ed%emaﬂwi% the
da@}m\wEkaynr@mei&ypmbamb@ﬂ@amMvawmawg%ﬁeﬁﬁ lmkk@{mﬂ 30

to a eﬂvq\% ev‘[{celé&TVQ 48 %9} Elhsgoggtw %mc%couqlead§g Sp or a.l ematwely
erne dE‘VICES SUC as processing elém

(et}ge mué:@@rmimmh pltess, 1sén@raaomp&eﬂrsiwmeud&e@mm@oupmmser
th%#;ﬂ%li!gdta%rén “I;'ﬁ% ;r%ky Q@a Qg?ﬁ%ﬁgeij: BE%@%Q&&R%W%Q%%MWM&&@

ents can mclude one or more processmg elements assouated with a
cOMHSuY RG-Sy S8 AP HOTIBRI AT SeTGEF SIS, RIS, 1ibiRe [aerarie Hisegobile terminal

balpws The BSHMbRAN FIRA RE AR AR flanRING CRR4GE08IRk:
Packet Radio 30Service) su @port node (SGSN) 56. As known to those

skilled inHfemPihEraaN S5 AERapLapap o AerormAGHa LA S The
simy'}arstthmaﬁr 4%%@@@@1%&0@ w&um& Blir SGEBN o6y ike the

é’é ’GF afre]:xbe g scn éa twork X thezl\pgz%g?lertzt rateq circuit
£6' ¢ |rec y coupfe fl aaltI work T 3 more typica
emﬂn@ﬁiﬁ@ﬁb, hmma} méssr@@NEﬁtlwem@&ﬂbga\@ackwemb&heebwi@ﬁty
NERYA] r{é W QORRRANASE Wi’éaﬁ?%@&@é%f%?&%ﬁﬁ @i&féﬁé Bl 1o a

netwo acket-switched core network Is then coupled to another

vatvllﬁasné@@ﬁb&g dretiditioPR s Lot ridaen@itrsNmen 4Adnebs egiped
6%5%%&9@% tedhedntginehethdmrdeitinmia the Ao Qo MiBe memory 40, such

packet-switched core network can also be coupled to a GTW 48, Also, the
GEERIBE IR S5peu T A e RAY I CariBs AAHIE 2 rdghtie tpmporary
Gﬁﬁ&‘gtﬁafalda th St Sertikelthe M@@Mﬁsrma&etmiﬁaﬁadﬂl@abﬁﬂe memory 42,

I|n fmes es su MS
el e hriRa e S P
ohd@w&@bmlmmﬂeaemmﬁm@wrmﬂ}fmmaﬁe mgagmglcemrépnly
Adalo I@ﬁiﬁ@@@“ﬁ%&h&é&%ﬁ&éme R RRANENGMRSE 3R AN number
the GGSN 1060, dé

vices such as a computing system 52 and/or origin

sehRiesa phileemation|aecidamarsdbrche mabis womvisetHe inderalsrsot the
S&RNAR NGB G reuard AIceR UM hA CRRIPESBE identifier,

system 52 and/or origin server 54 may communicate with the mobile
tefitha A'BiErBeE %m%&&%&%@%@%&mﬁw SRR EPaRsN uniquely
6QudR¥ fitirgoily afoisitireatiynabnihecting mobile terminals 10 and the other

devicesé 15compu yste or server 5 ﬁ%t the
ntermot KOCTHBOAEI (et T o S R g benefi
dévivesnzndiwithionEtenpttrent gucdmfamatpmmdgitoﬁkfew%e@elnﬁes a plurality of

Translek 8&9%9&%&%%@%’%%&!@% 12 IBLERY ST QULYEIAHRL. As shown,
functions of the mobile terminals 1
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
E-UTRAN., The base station 44 may be a part of one or more cellular or mobile networks

each of which includes elements required to operate the network, such as a mobile

-10-
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Although not every element of every possible mobile network is shown

and 20described herein, it should be appreciated that the mobile terminal

10 may be coupled to one or more of any of a number of different

MERTBIKE tHFdugh the BS 44. In this regard, the network(s) may h&B2008/003554
capable of supporting communication in accordance with any one of a

varigghiokcommiMEadé protoedisnevnhicahereiolipdoretes artathnbwbes network
f'%@%&%@99@&%@%%%@%&5@}&@@é%%%v'éﬁﬂﬂy ig:HE0R r@m (3Rbperation,

fourth- 25generation (40) mobile communication protocols or the

likhe MECeRainsrRaBlsobFIMEIe GHEHe Ahiiom (@ canbHe Eapile Gpvhen the
SHRII RG-SR rrww@@dmgl anaqe@é EaVAth13Q Ms@aﬁgﬁmmw&a@@m

protocols 1S-136 TDM 5 Also, for exam

of & BF AP g %‘é HF’QB;S%P%%R’GS RERR: o
caddinion)cht BASIH meendﬂnm@ahﬂ&nﬂ@ﬁmlleigshe(ﬁamﬂmgaﬁompmgmmand
CERSnenaneed Dalg ?bs'\" OEanaoyo S AEREE A ”23‘% K fl RS e
for examrﬂ]e one or more of the ne work?sf can be capaBFe suppgor ting
combilgritcation Wa@@ammemhs&)mwm émhmimmwﬁdﬁmm@@ugh the

S%@@ﬁsﬁs%@&%%esw%ﬁoeﬁtwozktﬁm@w@@ MGDMAL I\km%gﬁetwk

technology. Some narrow-band analog mobile phone service (

adayish ardierabytEeds X ihmpseat m@a&ww&ﬁey@%&wme&w%mk

a@&@@nggtaﬁmwo 2009/090482PCT/1B2008/003554 embodiments of

the present invention, as should dual or higher mode obile statigns .e.eq_.,.
H%% i;bv Sity

digital/aha13g 8%&}5&/8?6%%%@0 ‘é@uglnﬁ@ T REPHiHAT
ca&hﬁmthembﬁem pled: taratieno tmdnel wis B8s$idectss printsr(# P sjitbAnas that

ﬁ% L 1% Snea! %é%ed%%?se% s&?érr}ltésc%”f'%“md 9 gommunicate. withs Bs 44
& mobiie ermma in accordariceé with techniques such as, for
exanolBpradio fregiadnoyiR Er)im@mﬁl?s@emimmmteﬁar%ﬁdﬁam

e I<QTL USRI %%h%ﬁlﬁ@&war&ﬂ%@%mamumwm@&wef@é@ FBC) as a
N (WLAN) techniques such as IEEE 802.11 (e.g., 802.11a, 802.11b,

802“&@@3‘80@11%“@&‘351%&IéPl Ridroer apampreY r?ﬁ&%%ﬁ\?éiac%% can comprise

(WM AxnstashbRides ssehasui b RBIE A& andionulrwideRandi(WWB) (FSTD)
10techniques such as IEEE 802.15 and/or the like. The APs 62 may be

cUAPTBHSTOth & VSTEHR SEBH ke with the MSC 46, the APs 62 can be
dlrectly bouptedhiatimdntoiratSO 44 mﬁ;eradmmmh&m dhmmmrkhmﬁ% a local

62 are | dlr c@‘ upled tot Internet F .
oneeae?ﬁ Sodi Q A?R m gac%en\gfj Vkaé%’ éno (()—:‘rré,JA i %s?l \E/:vﬁ},eFk

béVé@HbecT@mMS@%ﬁre@tlwxmlmwbémémdgtfth‘etme&lémemﬁlmll@aio
12300408 cOMRUING SYStaRT S IDe,aRginSaryatwdy BARr @I &, and the

number of other devices, to the Internet 50, the mobile termlnals 10 can

oS dtcneead sne RHRhakcthe Ssmstieg Wstariratdevisanutdngs processing

carsnaut vapous-iunstienspidhe mobileiepminals I skoh-aste dhapemib the
data, content or the Ilk%l2 and/or receive content, data or.the |ike from

BB SRR s) e B e o e s B i ncluce

one or more processing elements associated with a computing system 52, origin server 54,
and/or the like, as described below.

The BS 44 can also be coupled to a signaling GPRS (General Packet Radio
Service) support node (SGSN) 56. As known to those skilled in the art, the SGSN 56 is
typically capable of performing functions similar to the MSC 46 for packet switched
services. The SGSN 56, like the MSC 46, can be coupled to a data network, such as the
Internet 50. The SGSN 56 can be directly coupled to the data network. In a more typical

embodiment, however, the SGSN 356 is coupled to a packet-switched core network, such

-1l -
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20"information” and similar terms may be used interchangeably to refer to

data capable of being transmitted, received and/or stored in accordance

with embodiments of the present invention. Thus, use of any such terms
SKBAHIMIOHE taken to limit the spirit and scope of embodimeﬁ%’rﬁ'ﬁﬂqg‘m”?’%“
present invention. As will be appreciated, by directly or indirectly

conndehRg thee mviitektébmibal b QSamightkconmebmiond sydtemeBpledéo another

ORGIREEVEICRSs AP BRI R IR QS&&{G@S@Q %@W&&ﬁeh@d@%ﬁ‘%@ Beloupled to

50, the mobile terminals 10 can communicate with one another, the

cobRdniRmFSsYRtdmadshtiondLigin SEN &P She aeckeoiotiises, corrRpRTk can also be
varepsd %‘%ﬂ?ll 'kW afstha meobilecerminalsahGesiiehies &ﬁéﬁﬂf@?ﬁh@%@lmr In this
content ar the like to, and/or receiy ata or the like fr
TR SN PSS ENS SRR ik BRSO g contolling
pnhmﬂ;ewz&dmgs;ﬂgmh.gsmtmtmammazhamg&am GG RNaYpEadise Ihies6 may
SRLSaUBIEnt IO I b fiames having A pedefinedor standardised 1o
forma 0 row Atenna configuration miormation to ﬁ1e use
eqmbﬁm&mm@&&&gmelcm&tﬂmproves the reliability with which the user

eqU'pmqﬁtaﬁﬁi%ﬂ‘Wéeﬁ}ﬁﬁé‘&ﬁ@@@%'ﬁ%@%@%@f H&N@ﬂ&%@'&?&qﬂe GGSN

diversity scheme of the base€ station, the base station W
266cd090an2PET fgzz‘@%m'ﬁ@mémﬁl@w&léqaﬁmﬁéﬁmﬁ&%@upied o the

C%@W%ﬁh@@@%’@ﬂ&qm&%&% eulhRdimant atihe presgrbinveatinidices
transmit and receive, respectively, ‘the PBCH that js ma ped to, resour?H he

I I U SR STAAR e thaN HB%%“&I@BP&%‘
Fiﬁﬁnlata‘:riﬁnmlmre@axdm‘clwsmaﬁé AfPRpichdiagresrs ¥ axemplaBEN 60. By
CH.ma f r5var|o anten confl uration transmis
ottt nh Tt s e b e
sabnfmsmtﬁm%z Haginsmetudd, si proyticdbiaseiitals ook RRBG)als 10

. %a@%&!ﬁ%&%ﬁ‘?gw@{ﬁg éﬁ‘.’h%pélgvlg@ MEWHRIHD SHREAeH accordmg to the

Sub-frame #0 is comprised of two slots designated slot #0 and slot .

EHyRaior drepededirerd it AldandoohsyHhn hsthasibe, GHRUAYE Ypgious
comphisecthofir plkabitedde:g.1 seventy-two, resource elements and
associated wit arespectl e channel such as a physjcal dow. IJn or
ommloe T SRR LRy B By PR A SRR B e
(FREXD-Y, }&@Emme}mﬁyﬂdj@r@spmﬂmmamm Irﬁ%ﬁ&b&nmﬁebbmﬂw@e coupled to
synchronizatian channel ($-S yS| dca (

Yie o NS @ﬁecsfll%ﬁ?rgﬂ I% ?}ﬂ ?}l %zﬂ )fegard,

anﬁ unuseg su%n%arrlers ame O SO |nc1u
réferevivodighalsy hanebhiRd sRIpAGRR cemthRAcoisit npereidence thh any one

INSPEOSHAY LIRRAING RS REERDE, E‘ﬂhﬁga@'b%é‘ Quih AyeRRas i herhase

station, Further, FIGs. 4a - 4¢ depict exemplary sub-frames with cyclical

DESRSERS PR(ARD): aeﬁ@%awéf?gwr%‘é}eztﬁ@ §hl§dn%*?f'éaé‘é’ﬁ Etptidl), fourth-
foliHean 2N sy lsn@ndhaRinsronro 4t ks ifte -FH depighle, one or more of

exemplary sub-frames with extended, cyclical prefixes where

SIS e sh eB b P R U S BB S PSR Ca B G REth 20
subrétasn esahnlestictaprdtbesin l&laéqdmﬁ@x&ésmmquﬁmmpnmm for

nfonmaion fog 2 hase Siaton. AN A I, e pmber o ANERAT on
Uﬁﬁ B’y {h Base staton ancfo edflran IT%!ISSIOI’I 5\?£r5|ty cheme

uﬁﬁ@aﬁ@yqh‘étbas“é?swmitﬁﬂh@mmtimné)mbmﬁﬁfé%ﬂ ohm@sd4atagpSM
canJacHiate M’)‘] 94 A08NA2 Further, for example, one or more of the network(s)

can be capable of supporting communication in accordance with 3G wireless
communication protocols such as E-UTRAN or a UMTS network employing WCDMA
radio access technology. Some narrow-band analog mobile phone service (NAMPS), as

well as total access communication system (TACS), network(s) may also benefit from
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configuration and/or transmission diversity schemes by mapping symbols
within the 25PBCH such that sufficiently different reference signal
lacements, or locations, occur across the mappings for different antenna

PAGYAHERS. In some embodiments, sufficiently different reférEigapi8/003554

signal placements occur across the mappings for different antenna
configdiatolsoé e poognwithintibe fissbond Syaiooksigfahe @B @biksstations (e.g.,

d@%ﬂ%ﬁ%@%@ﬁ%ﬁ%ﬂﬂ% Eﬂl@h%sﬁ?"f’ the conventional mapping
of n

the PBCHto resource 30elements, or in'other words the position of

referencBrsigeaide it therpT i theibe s0uR hifRPe QE S KB TIERS access

agspriatedvih thReUuses eoHipMentsdeierminatian obing @atapR8mmunicate with
canfiguration and/or transmission diygir%iﬁténlscheme of thﬁé}l;r)ase station

pEEAHeRIRETBmeb At h AT TR 199G P e R S TRy PSS
béingiénciudad),iB likechrt(BirgePREH BYMb oksaity ioStamnaeBdanofdiitibrehewireiess

b ion has.eith f ' .

2R S30U VAL ETeruRee vl LSS e 80211
atiditioty). Bntetiraklbf ibllzaktenhabiss stetidmitepRbENE Repemiyvave
bgé@%é){%iig%%f‘tégﬁniﬂﬂéﬂfcﬁ GHISYMBR). RS S &zﬁ%&@ﬁ@ﬁé‘glﬁbﬁ

accordance with one embodiment of the present invention where t

régebBrpEsSIyHars BB teth Wit SR likcantéha ¢ OBt AcRyrdifde the
suhstantiallyrinbaimenasd MeRuansy PEAL 1easlNore R AR theinternet 50.

conventional mapping, can result in a decreased error rate associated . |
Wlm?ﬂ?ee’ﬁ}é’a#@aiﬂg REHTSHEMTINAAGH S HECHMENAEIRAGR BTG 50 via 2
agdrer 4 nBanisatanrd) e gitycadheineaf thelkfmge siatibo chngdduitcidatnother AP
P&Cﬁ maﬂ%ings that e gi &ufic nté\é diéteretrﬂt between ft%r ex%nf%){ehg. s 10
tWG' antenna CORRGIAton And & 10Ur ARERAE CORGUIABON, Can SIGW 18F S
thedidercequiptingrsty ttem 6 e theliatidynaad perhagpe /00 pmorefquickiyer of other
deieruing, e ARLENR3ERIHUAIAG ARG aRsBiSRIaR A one another, the
scheme of the base station. Various embodiments of the invention can
gRHBPHIEG VKR Bhe AhATERS s b BHV BB BSJE RSP Shidapbile terminals 10,
CARICHA RIIMaRG 284 CoRRSTL BCONG RIAGBHHE PERYRRINULRL r the like

propagation of incorrect antenna configuration selectjons. By increasing
HE R HEF TR B SHVER the S/ MBS I PEEE, tRE ik SRESE of
15ifoatiats it santianfiguiatian bouesddmnerduccessiviidededingaf tapable of
PBCH can b%é%éju%eg.eégn s(Hch the sub-frames of FLGS. gfoad{ mAffnPrg}J%ggpresem

bemg transmi or stored in accordgnce with e
an e>§empfary mapping that increases fhe differentiation between

thevBROH Mapp g fanesochdersieshertbnovée thkcodnvanit das B @R scope of
MARRIRIS. Witheut ing $he;reference signal structure due to the

reference signals. The resulting increased differentiation can be identified

in the inftal2dPBERresAisbRtRedhe Privdisaincapeertng B withile terminals 10

VALIDWS BAtenR £OniigHratians olihsome @M adimenisy tie mapRingrefihe
PBCH can{ﬁ%implemented by a base station, such as BS 44, or other

rSRRETR St ESmELAY, 1 SRR L f RO B e G Fpgher. the
mebﬁ@ﬂiagmm:ﬁpsl)mmhe@gm earsrCAl) m:tiLi;e teeePB Crbyap pangus functions of
optaining the a?&%“'?ﬁ,%%@ﬁ%& [ayon ntormation, such 83 the pImberot ive
antennas angfor fransmission gll;‘/el‘SIty séheme of a base s?étlon. n
someeniotdimibatek¢eHeous sheguipriag vaisotizandéo PBCHI girapgiey 16, ete.

make mytiple. pATRIEhe SSHBRANA RAGBIARLIG AN LR00 R RGN RN tovice

and multiple PBCH decoding trials in ofder to determine the correct

SREHSE W@gp&ﬁgmim sub-frames having a predefined or standardized format. In
order to provide antenna configuration information to the user equipment in a manner that
improves the reliability with which the user equipment determines the antenna

configuration and/or the transmission diversity scheme of the base station, the base station
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Referring now to FIGs. 4a - 4c, the differences in the symbols associated
with the 30PBCH mapping of one embodiment associated with a normal
%cllcalﬁreflx can be highlighted in comparison to a conventional map 9“
DAESMHGs. la-Ic. In FIGs. 4a - 4c, the PBCH can utilize™y W&?Q%O S5
through symbol #3 of slot #1. In contrast to a conventional mapping, all

sytbibR WEHREWIBTH mal Sconippid inesamsiapte i RPrPBbAtaniEf the

Vgﬂ%@&l&ﬁixéﬁﬁoﬁ BLHmAEY be mapRedda,canigyons myciels: fuehRs ey
2009/090482PCT/1B2008/003554 exa gé)le contiguous OFDM

syFapdRe NoRsHar b styinme B edids o515 fioetgd in FIGs.

cyelical prefix narmelicymbol mé;ﬁsi@ﬁa‘giagﬁaﬂmuﬁ@f&@@ﬁ@ma@ﬁmng for
dlﬁerences betwee the single antenna con urailon fFIG 4a and the

mitiple AHEERASLE r%i“é%‘%% ioflS 6 f&“si’t? ]"E?Ey FZﬁ: s EEH 5 tL‘“]’e to
tkmybta:hmmf@hdgne&mmmﬁ:ﬁﬁw rdhweu@@&gwaiﬁ%%&héﬁmwﬁudbsm

116, PRGH. 45 U6l IS, TUDOSIments 06 BRESTRIR OCHINNNEY i -
R ehae o

rence sign e sym e PBCH can be used create

m&ﬂ@ws%{a &W@T@@%ﬂ%\wm@%ﬁféw@mﬁ@%mmg oftAamEBiti 1. Each

AQ%@E‘Q&P‘Q%&B?&M%@%%&M 5TSh6aR RARIAL IR WeleIm IRGIReANE PNGality,
configuration of a base station. In some embodiments, the reference

ity i VYRR SSRTERS SISTRARS Itk coppiatehiatie HoRsed wirtbrong! such as a
a@t@@mai @@M@M@@ﬂ@@p@ﬁmbmm@m@ﬂﬁgmmm@ liewnlink shared
In the s -frame with t clical reflx of
F%%nﬁlg tﬁ%sfg gﬁxf’n%&l %?’t?"fm arﬁcgipcéan tc%o%pgﬁ%ﬁ\g R re?rejfence
;whamtmknpmimnlehﬁﬁaﬁﬂ%mp@gmjmg»&ﬂeiﬁréuaamérﬁ?iﬁ% anésunlsed sub-
asianCoR eI e B Poanaaiiee AL OERMI A SHIeleo, v

that comprises on O reference signals, it can e deter

sﬁﬁ@@@rﬁénﬁ@@bmm@ﬂ&m%@m Epeaiiatia Aolesendntiie sns afegtennas
Oh HiaHa4b ANt cipriwomed, f@yr.a,e@em SUMIRUFANANSFRSPAFIVEical

the first symbol of the PBCH can not only contain RO reference signals
bBIARE V&%@réﬂ%@éiﬁ?ﬁ%w}ﬁf@ﬁ*&ré AR PAOBIP TG APUiRF R DM
S@ﬁﬁﬂdlﬁn@ﬂm aﬁ&ﬂaﬁ@amﬁ(ﬂs ingtaneaspwhetentpiudy BEb-ramagpivith extended

mclu{lj{ ﬁ’rc? flrst E‘fﬁ" Xgn ol tgggncg rse%we?th % dRr erence

iRy TR S R aREn S Bnfiguration is elng
utlllzed The B’Eﬂl‘ien ﬂ’wesmhfﬁﬂéaemmfdﬁ%ﬂﬂee#f tlae ba/osatitenissect antenna

config d%%%@ (g C&%ﬁa&&%ﬁé ol Ang.tha f wa&n@&@@e%@m@e@%@mm

dep| can als ied by considering the second
syilFsH hﬁth@ﬂ:)agfyﬁtﬁmw@pgrbpwaﬂtﬁm BEssiln ResspidBRédhyehe base

agapelatagwithhe (e aMenRaciguREQn of BiCnAnihe #2680 antenna

symbol of the PBCH can contain no reference signals. As a result, in_

irfSrbeuatnn SRYMSBISIISIAR ARG T s Ee Y BrepR BRRE) RRbo pitip the
IFM@&E&&@ ragidiante @ﬂ@eﬁ@ﬂf@f&aﬁws@m peledesa sereaton; Bidur

S mbol at com rence sign Is it can bia determined that a

R R R N e
sufficiently different reference mgnai placements occur across the mappings for different
antenna configurations can occur within the first two symbols of the PBCH. As discussed
above in conjunction with FIGs. la-1f, the conventional mapping of the PBCH to resource
elements, or in other words the position of reference signals within the PBCH, can cause
an increased error rate associated with the user equipment’s determination of the antenna
configuration and/or transmission diversity scheme of the base station because the
conventional mapping results in identical reference signals being included in the first three

PBCH symbols in instances in which the base station has either two or four antennas with
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30associated with the four antenna configuration of FIG. 4c, the second
symbol of the PBCH can contain R2 and R3 reference signals which
rovide information regarding the third and fourth antennas, respectively.
95?@%‘[’1‘1&4% instances where the PBCH mapping includes é’ﬁ%%@ffﬁﬁm
symbol that indicates that a multi-antenna configuration, and WO

20897096482PE a3 0 8700 S5ouididnadeanic satia GEDMeyA beselttion,
comprisasRTapMRRrelsvrR SidMRISrianRerdgismpined that afeueH

antenna configuration is being utilized. Similarly, referring now to FIGs. 4d

- HRRASifferEPRIGENGE (RERORRISEISoES Rl AL oRIs 1 PEeirmabgmioeference
aspthes smbodihenhasspeiaiatwithamigxensedipyalicisbptefil eandie fime and
highlighted in comparison to a conventional mapping depicted jn. FIGs. Id-

TR A TR ST "SR (he RN PRI PP T AR ot dBCreased
signalsaie teofirsedyitbchofitbecPBGHpErtitcansimglenaritérrmatenna configuration

onfiaucal <t r S ltinle ant B _
oy I i ey S 2 S A A i
terbirerigal Eonmbalopnid v eistify wisHanleroriva folananremiiguration and a

1%mi9&ﬁgur2ﬁ§f§ wehafiae R GH M@@Iﬁé& iEsmdta r'eﬁ:fibiy and perhaps

supported by network entities, such as base stations, and user equipment
irPHEE PSS ST e ABSBI EPH ARG B BRESY FRETRIST Pr BUiefedy scheme of

substapdiaiyisnore-gditierentiationehs tvrernitieditfie ranlanenna one-to-one
co figura%io stand/or tran rgisstion diversit schemgs withintih irstdtwo
ST P RE BB CH WheA Comparelqs the LB RtisRS me
mepqidgrel iptbvsregprie; RBEERmvaplingessoeistedavithiper sub: fremgsof By

IG5 fhe @I@&%&?&&M@é&%@& @H%Wﬁé%&%ﬁ%ﬁ@ﬁ?#ﬁéﬂﬁ@%&%‘#

for each different antenna configurat itionally, in comparison to the

comwpsietbrE PRCPNEanEines depitda ey uldeqpdingc frolRes can be
diferenses onainAbe R EREH QF M syRB0ldoAisingpish 2B6Y mapping

antenna 20configuration from a four antenna configuration, it is

nBehiRsERRR TR e HY s At e Bwer A o PR (BB 8 fhEsHfL s (flgments over
inyertiavnEA B Brsippitie ik nbmbeiakistatenee signalpmbirutige due to
first tw er%g{;“ebs?'%agf the PBCHLLO ﬁ%réna!s%%tgﬁ?%%t%&E&éﬁ%@%&% Qr"i‘ﬁq,ed in the initial
configurations an ?Or transmlssﬁ)n IVersity schemes to pe uniquely
dREiAHUs e isAbatitionedbyidid de dbeRBCEWithppinepaecerulingogignetions.

embodi @glegm%%%%ﬁmemgﬁ% gm@%ﬁaﬁ e BRGHIRIRINELyBase

user equipment can include a mic : _
station, such as BS 44, or other network entity or means. In some embodiments, user

equipment, such as mobile terminal 10, or other means can utilize the PBCH mapping in
obtaining the antenna configuration information, such as the number of antennas and/or
transmission diversity scheme of a base station. In some embodiments, the user
equipment can utilize the PBCH mapping to make multiple, parallel assumptions
regarding the antenna configuration and multiple PBCH degoding trials in order to
determine the correct antenna configuration.

Referring now to FIGs. 4a — 4c, the differences in the symbols associated with the
PBCH mapping of one embodiment associated with a normal cyclical prefix can be
highlighted in comparison to a conventional mapping depicted in FIGs. la-1c. In FIGs. 4a
— 4c¢, the PBCH can utilize symbol #0 through symbol #3 of slot #1. In contrast to a
conventional mapping, all symbols of the PBCH may be mapped into slot #1. In further

contrast, all symbols of the PBCH may be mapped to contiguous symbols, such as, for
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mode. In the micro sleep mode, the user equipment can deactivate

various functionalities, such as components of the receiving chain, e.g.,
analog to digital converter, mixer, oscillators, amplifiers or the like, such

& 3’??36?26quipment does not expend resources to receivB SyHIBHR03554
which the user equipment does not require. Further, the resource

36 HRRbe wntevest (REPB ombal tlassviiehes SFsbnenbel RisS4rBB(hmppping for
Sip g@ﬁh@s @ﬁﬁii@af’ﬁ@?,@?ﬁ@&&@%%@#ﬂ@s&?ﬁ%H@dﬁ@ﬁmm—ﬁﬁ@fﬁﬂg

SW| iIng m not take pla e Instantaneously but ta some._time, cau Ing
sgﬁ%‘%{}%"rﬁ%&’%ﬁ?' ] %‘i}ﬁ?&%ﬁ@lgﬁﬂ}%}/’ﬁ%&’if Ft§g%?f?@fiég%rﬂﬂ%ﬁe antenna
elimifigtesoinesswikibing ewd 8léhd«caftieducbdkect ol ahpplvemamdimddiiion, of
switched components.hy one overhead ti r. syb-frame. WO .
SO DET i SRR B AR IR s embodinens,
théoperationscadsotiated Withdivoadeaisnelaniieintthnsynissioniahd PBCH can be

rEGERUALLID iﬁ&fé‘%&%'&ﬁ%x‘é’i@%@?ﬁﬂgiéﬁ%hﬁf&fﬁﬂ%ﬁ%ﬂié RYAUISBCH.
having a PBCH mapping as described with respect to FIGs. 4a - 4f, in

A BRIAMES WHR BATERBLEITAEHY SrsTal B TReH feeadarspfmtusation of

CaNERBRISE. SMARRNGHINARISIOKE SAUFSR S IRMERISIOHIeN N Bt :Sntly different
PBCH burst at 500 E?nd transmittingéhe PBCH burst at 510. As also

SRR AT S P T A R S P BB B RIS P FR @Bl RAfh eonfiguration to
PBGHiukt idem2@:=and determine antenna configuration or transmission
diversity.at 530, At 500, symbols can be mapped to urce elements

e sy B S e S S AR g of e
m0E. s omeentivodihehbsclhe symiin cahidemeaplsad ftomegounsgarding the

elementsHesuling A ihe 9aNEIAIANALR RBEHC IS8R Gides a first OFDM

embodiments, a plurality of symbols can be mapped 10 a pl_uralg%qof ‘
pRYEEMh e eemBFs hahi &t scfsarse teaghtubiy bf doieipunednbirisiosls

PRfcdinLdecipiinadoiesonice siemantsisasbe rearrver fahi@Sgurngs. 4b and 4c for
symbols where the location of the resource, 15elements, for instance wi

ith
e AN SR SRR TG U R RS HERSHVE 8 B BRleALYatiige foH can not
andipeentainBInissiomch\seysitly, dnhelmer inrskimece Bipadiments pifoeide information

plurality of symbols can be mapped to a plurality of predefi source .
R O e D B At QLR B L DA OIS Re tnctudes
iRt OBIEYGE nikel tht FomtprissitbasbRE arBodichantss tignmapbhag ban

bedsiinrdisHen, hatdhe lshtu sYmhels Qidlf.2QMB&GH can permit the

identification of at least three different antenna configurations and/or
transmistBRcaives sitlfeaeniaatien brivirte Hiyyare arSovhecahsvsdinie dapithd in
thrge, ?TB‘I %Eﬁ%ﬁ%@ﬂ Bﬁ%ﬁf&?fﬁwﬁ%ﬁ%ﬁbﬁ?’%ﬁtﬁﬁm%ﬁmt?@ientiﬁed by
associated with one, two and four anten nfigurations i mplary
ESOPFI AR HUARS ARG Y ARl Bty S ﬁ“gfar% 8&@%&%81{8?%%% sub-
céiarhe axsapjped with BB Grbimasub:fidipedhdoindg ArSt 26sindssaneing sibdd of the
In,this regard, in some embodiments, the plurality .of symbols can b

S R S R S A M B R SRl 2P ac
Fovbeindansbrdes erfitso it sy tiiw bralingi ety 6l splindnéennappad guration,

WhighQ.LRMPERS @ RBH TS Eﬁ@k@ﬁ@ﬁ&l@@@mmﬁc@a GRRRISEH be

the PBCH are mapped to a plurality of contiguous resource elements.

determined that a two antenna configuration is being utilized. However, in the sub-frame
associated with the four antenna configuration of FIG. 4c, the second symbol of the PBCH
can contain R2 and R3 reference signals which provide information regarding the third
and fourth antennas, respectively. As a result, in instances where the PBCH mapping

includes a first OFDM symbol that indicates that a multi-antenna configuration, and
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30At 510, a PBCH burst can be transmitted. The PBCH burst can be in
the form of a plurality of symbols which comprise a PBCH. The PBCH
burst can be transmitted by a base station, such as BS 44, or other
HE1E M4 me embodiments, the PBCH burst can be transrRtiath HIOf 3554
form of four self-decodable bursts. In some embodiments, transmission of
tHECHIEESH BERRICIR IRAISTRORI i AePRESFe bt A8 BI:HRESHRS USRS Hean be
z@&@@%@&%&%&ﬁﬂﬂﬁa%&@@%ﬁﬁ ﬁ@%d?r?g&ﬁiﬁ@@i sending the PBhCH

urst ov r interface accor tot te configuration and the
e B P AR REGIRLD Enap e M G Srepaposociate
c&dih@;er&&(]ﬁatdmmgg mstddmhﬁhoaﬁdﬁtm%@dﬂobiﬁsﬁ il anamsmmloyxchcai

dlvgﬁ('té(ag %8% edalsgogi %; onv nt?ena gl’ﬂﬁ icted in F1Gs. 1d-
e U|pment SU |Ie te mlna , Or other mean elvet e

PE‘CH%@@@W@P{B@W bomistesaTbe i thefofmofcatptutellitynot signiols the first
WhichayppHsese R BGHiR JigeRtsaihe RRE M MHREGRA B8m a

received in the form of four self-decodable bursts. At 530, an antenna
cBIHGRIEATFR AR ARTEURERT SubHe divordieach Bivale 4 e stovstarmhd af the
The@nteRRR GANBOHBHEN RAR K AFRNSTHRSIN AR RGHOMAICAR DR
detepmined based upon reference symbols within a PBCH. In this regard,
8 §f¥of the PBCH can be serially decoded. In some embodiments,
decodingstbmcl? BiEHBaR impbiemmﬁlsg@a triefl smppemad bpnéigwxactmétics such
gsretrs 1SOmISSI nugl}/grsﬁlli men %n a% IQr a(gger ‘.tx(fjxt ecg%e %og1men of the resent
some em dnrﬁents the antenna con iguration and/or 1btransmission. ©
diveesitprspieeides sabshrattdte meiretfaseithvonthetweferthech Sigpnantenna
coniRRhAlithg saarlvedORRM Sumbols LAk makeimtie BRGH. Thebols of the

result of decoding the PBCH can be compared to the sub-frames

dBBEAbshsnitn sl e rervansiond {3 6dlantinighdridivigeret PBCH
aﬂltﬁimagd %Mﬁk&;&ﬂtk@iﬂﬁ ﬁ@@xﬁsa%ﬁwsu?n@s\é&gwm%em@g dklﬂfcaﬁ@ﬂﬂ%umber of
empo |ments IT A SUCCESS mat oun etween the deco ,BC .
PP LS BB T L e 8 e S g oo g g ionaly, i
cosreeirisial mmf@urw&ig@mmmwerlaqummmh provides
thigdegard, aone ° %g% 51% % Befween a tral
antenna conti Jura 1oNn se ectlon a su essf ecoding operatlon
Acdaiifigratipnifreorm Semibisdin ennd] shre totaih ronetavfigtration thadide H mapping
tr&%ﬁ%iﬁg'@%ﬁ%@&ﬁ%ﬁ& 'BFEHQ 18@&1@@@%&%"%%9 abﬁﬁﬁglé{‘ﬁgﬂlﬂ%@r of reference

reference signals 25included within the first two symbols of the PBCH.

FHEeT Wiria the Bridodsrarte! sRbthedt Rivbl seepndtof irsiplesreitenna
U&gﬁglwlmmm ﬁ&ﬂx@aﬁsﬁhmwﬁ&m&aﬂ@%maﬂf@mgﬂ@m{w

transmls rS|ty sc this regard, in some em ents, the
e T R PR S e Tt oups all of
dﬁi@ﬁﬁlﬂhﬂsﬂﬂﬁcﬂﬁ@ﬁ&ﬁd&ﬂlmmﬁlmdwtmr&mduﬁmnerﬁmﬂmdude a micro sleep

C&%ﬁgg rI%t{RQ ?n&grg gieep mode, the user equipment can deactivate various functionalities,

such as components of the receiving chain, .g., analog to digital converter, mixer,
oscillators, amplifiers or the like, such that the user equipment does not expend resources
to receive symbols which the user equipment does not require. Further, the resource
utilized to detect the PBCH can be switched on and off less frequently since the entire
PBCH is grouped together with no interruption. As such switching may not take place
instantaneously but take some time, causing some overhead on time. Grouping the entire
PBCH together can thus eliminate one switching cycle and can reduce the total power on

time of switched components by one overhead time per sub-frame.
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30 exemplary E-UTRAN environment. Additionally, in some embodiments,
the symbols of the received PBCH can be included in a sub-frame having
first and second slots.. In this regard, in some embodiments, the plurality of
KB forising the received PBCH can be located in theP$8E8HPE s+
of the sub-frame Further, in some embodiments, the WO

2009/09048 2P e s ydon tos S5 itk alith oPR§iHiseE asspaisiRd iy ihbroadcast
regeived (RRGIksRA Belasmpasdisushibat-alhafihe symbpishalr the present

comprise a PBCH wi plurality of contiguous resource elements. . In
se}?ﬁ@aﬂﬁbﬂ&ﬁ%ﬁ%%fm%%%ﬁ]ds%%‘?séfi‘a&sh SR 19 Slftfeight 45 in
ditecedaedrwilieamappimntis:tor differantansaniheonfigdrasioNSiand/osn comprise

Uansmission diversiy. sshemes. . exst Thereloree | Emboimentahers uing
different’or incorrect antenna configurations or diversity scheimes are
atsuniéd] theseahdd fpingslsanhedureiie fiskhdtarerRBIOH wen dypipment can

dRCQARARVERONT.AN 139K 66 ASSHIIRY ARk A%: SUARLGABSG Hf‘iﬁﬂi&%n

if the reference signals are located rather early in the Dbit stream, for
eRBIFTHIE, 3h X first OFDM symbol that carries PBCH. In this regard, most

of the bitg will nokPR 1838 BAIeLhETBGHYMER AHIMMIONTHYRAIBERIS A be

antenna configgratio,n and/or transmission diversity. This is shown in
tHBPRREhIA BT AR FHAD 82 5 3 et R AT AN U RIBE BREC S g MR the
Withibdhe setiy aneedl bitssndicadkmanposiitingdaupicgt i aisafefarfk®CH burst.
signal transmitted hy the associated antenna, and the,numbers.denote the
o R S B P e B TR 0 Feeiinea
configmatiomenispebiivelle phralitye spmitivds seomrgreniBblihdfandefined

configliAon ARSUMAHOR QI ik Tel5, I IRIGH CULECHY: WIERING! the resource

assumption on the antenna configuration is'incorrect. Also note that bit 9

isksrntnininsanreidieripid it arnd Misushee dtimdietpgpban antenna
COMRRHSS0PADOS AN SR L SRS MARRINGCANRR IbIREAE: /e plurality

reference signals at the very end of the bit stream as indicated below. 1

A‘ﬁﬂ’rfbfié opR ke mapped to a plurality of predefined resource elements in accordance
with embodiments of the invention described with respect to FI1Gs. 4a — 4f. Further, in
some embodiments, the mapping can be defined such that the first two symbols of the
PBCH can permit the identification of at least three different antenna configurations
and/or transmission diversity schemes. In this regard, in some embodiments, the three
different antenna configurations and/or diversity schemes can be associated with one, two
and four antenna configurations in an exemplary E-UTRAN environment. Additionally,
in some embodiments, the symbols can be mapped to a PBCH in a sub-frame having first
and second slots. In this regard, in some embodiments, the plurality of symbols can be
mapped to comprise the PBCH in the second slot of the sub-frame. Further, in some
embodiments, the plurality of symbols can be mapped which to comprise the PBCH such
that all of the symbols that comprise the PBCH are mapped to a plurality of contiguous
resource elements,

" At 510, a PBCH burst can be transmitted. The PBCH burst can be in the form of a
plurality of symbols which comprise a PBCH. The PBCH burst can be transmitted by a
base station, such as BS 44, or other means. In some embodiments, the PBCH burst can
be transmitted in the form of four self-decodable bursts. In some embodiméms,

transmission of the PBCH burst can include mapping the rescurce elements reserved for

-18 -



789R.2ANT:1234567 8RR. Here, all the bits except bit 9 overlap
for both assumptions. As such, the potential 25for a mismatch is

increased, particularly in a situation where FEC decoding is utilized which
QL1514 %d counteract sporadic bit errors. Accordingly, the” ¢ T/1B2008/083554
differentiation between the two sequences at bit 9 may be corrected in the

Fhe Jidebaing ssrdtesahBaR Pshraer assimipedreAcaptdngdo the antenna
C@@Hﬁgl&?ét'% maXHRITRReRs e fassiderethe alF@Et, in some embodiments,

channel coding, rate matching, modulation of the PBCH burst, and transmission diversity
encoding can also be performed at 510.

At 520, user equipment, such as mobile terminal 10, or other means can receive the
PBCH burst. The PBCH burst can be in the form of a plurality of symbols which
comprise a PBCH. In some embodiments, the PBCH burst can be received in the form of
four self-decodable bursts.

At 530, an antenna configuration and/or transmission diversity scheme can be
determined. The antenna configuration and/or fransmission diversity sch;:me can be
determined based upon reference symbols within a PBCH. In this regard, the symbols of
the PBCH can be serially decoded. In some embodiments, decoding the PBCH can
involve selecting a trial antenna configuration and/or transmission diversity scheme in
order to decode the PBCH. In some embodiments, the antenna configuration and/or
transmission diversity scheme can be determined based on the reference signal content of
the received OFDM symbols that make up the PBCH. The result of decoding the PBCH
can be compared to the sub-frames described with respect to FIGs. 4a — 4f to determine
the associated antenna configurations and transmission diversity schemes. In some
embodiments, if a successful match is found between the decoded PBCH and the PBCH
mappings in the sub-frames of FIGs. 4a - 4f then a correct trial antenna configuration was
selected by the user equipment. In this regard, a one-to-one relationship can be
established between a trial antenna configuration selection and a successful decoding
operation. Additionally, in some embodiments, the antenna configuration and/or
transmission diversity scheme can be determined based upon the reference signals
included within the first two symbols of the PBCH. Further, in some embodiments, the
first two symbols of the PBCH can uniquely distinguish at least three different antenna
configurations and/or transmission diversity schemes. In this regard, in some
embodiments, the three different antenna configurations and/or diversity schemes can be
determined that are associated with one, two and four antenna configuraiions in an
exemplary E-UTRAN environment. Additionaily, in some embodiments, the symbols of
the received PBCH can be included in a sub-frame having first and second slots. In this
regard, in some embodimenits, the plurality of symbols comprising the received PBCH can

be located in the second slot of the sub-frame. Further, in some embodiments, the
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assumption. Therefore, in this worst case example, the correct antenna
configuration 30detection may be practically impossible to ascertain.
As such, various embodiments of the invention achieve differences in

MEPRG B Shtelligent selection of the location where referené& §igi4#8/003554

are inserted. Since, in some embodiments, reference signals have to be
in@@rpéayaﬂfﬁamwwqwm%mﬁmnmeﬁifw QU IONRgPOTiLRat all of the

QOBISBaf S {%@%@?ﬁ@ﬂh\zﬁﬁlﬁ‘ﬁl@'&lﬁ?‘a}‘i’%ﬂﬁﬁ@;\éﬁ@@sﬂl@c@%fﬁ@ﬂ&es

of FIGs. 4a - 4f, the process of inserting reference signal at intelligent

|ocanonénrﬁ%%?ﬁf*h?@ﬂgg@és&ﬁ%f@%ﬁya&h%?&é%%%é Aiieinagddience in
taliplepent mapiivesuehas tﬁaﬁga@nmﬁ; ehdhe PiGhsHRhis fmannehemes

e ions
ardrguisidefonatrerasonfiglirdtionsappingtovee vedpieshoulsk biat the PBCH can be
“BQ&@&S‘%%&%%%% V&N %s%q{?@lx 8, bESrS‘L?J 0.0y 6’&%% 1cb%'i‘%'ﬂ%‘reference

may Incur some additional comple One SUC example can

tHeEbils aRAceRtebradquenbeiitse &Wéif@mmofmxwlm :renf@rﬁesheﬁiéwc@mbol

odardremsthedepievigy ﬂ@%?ﬁ RIACRMENt L IGIGLENGRSIARASAST with a

depicted below. 1 ANT; 9 87 654
wrong hypothesis on antenna confi gurat:on and/or transmission diversity.

This is shown in the example below that includes a sequence of transmitted bits.
The “R” within the sequence of bits indicates a position occupied by a reference signal
transmitted by the associated antenna, and the numbers denote the bits in a numerical
order, 1 ANT and 2 ANT denote 2 1 or 2 anfenna configuration respectively.

1 ANT:; 1 R 2 3 456 71823

2 ANT: 1 RR 23456 78

As can be seen, given a blind antenna configuration assurnption, only bit 1 is
interpreted correctly when the assumption on the antenna configuration is incorrect. Also
note that bit 9 is not transmitted in the example two antenna bit sequence.

For comparison purposes only, a worst case mapping can be to locate the reference
signals at the very end of the bit stream as indicated below.

1 aNT: 1 2 3 4 56 78 9R

2 ANT: 1 2 3 4586 78RR

Here, all the bits except bit 9 overlap for both assumptions. As such, the potential
for a mismatch is increased, particularly in a situation where FEC decoding is utilized
which is designed to counteract sporadic bit errors. Accordingly, the differentiation
between the two sequences at bit 9 may be corrected in the FEC decoding process and an
incorrect assumption on antenna configuration may erroncously be considered a correct
assumption. Therefore, in this worst case example, the correct antenna configuration
detection may be practically impossible to ascertain.

As such, various embodiments of the invention achieve differences in mapping by
intelligent selection of the location where reference signals are inserted, Since, in some

embodiments, reference signals have to be inserted at particular locations within a bit
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21R2ANT:87654321RR This example mapping can also

avoid any overlap, despite the placement of the reference signals at the

end of the bit sequence. More generally to mapping in the 15example
reOTUE/BIHE? can be to interleave the bits suitably. As such, BEPEHaTAY 8

the placement of the reference signals different interleaving can provide

impRBeRE s, Birhp e rereavitbio ftons-Eameeold iiap 4a Telfetseprocess of

order-ifh4iree: AR fransa ReY dent aiR.ah ROt Additionally c I-3MVRy. Therefore,
embodiments, an interleaving option can be to cyclically shift the bits by a

ptECRASHAERARITIEEP SPBIEISY AHBIMER VARt BBEBMTS R BR G in this
use:shiferent atkreaviagtpaitaensdor shffeeni-asianna copligLralionsneuga where
d%%%%Qg%%%“t%h%%'ﬁ%%%{-”s%ﬁé‘%n'%%r‘{%%%n IISYREE DNMerical manRin as
depicted below.

configurations.

However, it should be understood, that the invention can also be realized by other
means that may incur some additional complexity. One such example can be to map the
bits with in the sequence in a different order, e.g. in reverse numerical order from the
previously discussed placement of reference signals as depicted below.

1 ANT: 5 8 76 5 4 3 2 1R

2 ANT: B 76 54 3 2 1 RR

This example mapping can also avoid any overlap, despite the placement of the
reference signals at the end of the bif sequence. More generally to mapping in the
example reverse order can be to interleave the bits suitably. As such, depending on the
placement of the reference signals different interleaving can provide improved results.
Simple interleaving options can be to map in reverse order in time and/or frequency
domain or both. Additionally, in some embodiments, an interleaving option can be to
cyclically shift the bits by a predetermined number of bits.

Another variant embodiment can be to use different interleaving patterns for
different antenna configurations, e.g. direct or numerical mapping and reverse or reverse
numerical mapping as depicted below.,

1 ANT: 1 2 3 4546 78 9R

2 ANT: 876 5 4 3 2 1RR

Accordingly, in some embodiments, it can be possible to distinguish different
antenna configurations, even if they use the same number of reference signals (not shown).

Further, there are also other options for achieving sufficient differences of the bit
ordering. For example, in UMTS it is envisaged to use different redundancy versions for
different retransmissions of data packets. With respect to generating redundancy versions,
a network entity, such as a base station can generate any number of redundancy versions
of a set of data packets. Further, the different redundancy versions can be generated by
small variations in a rate matching stage. In some embodiments, a virtual buffer approach

can be used where the bits after encoding are written in an interleaved fashion into a
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virtual buffer and then the required number of bits is read out of the virtual buffer. If the
end of the buffer is reached, reading continues cyclically from the beginning. As such,
different redundancy versions can be obtained by starting the reading process from
different predefined starting points. While this is one possibility to generate different
redundancy versions, various methods of generating redundancy versions can
implemented in accordance with the present invention. This can allow implementation of
an optimal HARQ (Hybrid Automated Repeat ReQuest) at the receiver. Asaresult, in
some instances, for example, first, second, and third redundancy versions may be
generated with respect to a particular set of data packets. Redundancy versions are
typically utilized in situations where a base station requests an acknowledgement from the
user equipment after the data packets have been received and decoded. In order for the
user equipment to decode a redundancy version, the user equipment must not only utilize
the proper antenna configuration and/or transmission diversity scheme, but the user
equipment must also utilize an indication, such as a number, of the redundancy version
that has been received. In situations where the user equipment is unable to decode the
redundancy version, another redundancy version can be transmitted from the base station.
This second received redundancy version can be combined with the first redundancy
version to decode and decipher the received data.

FIG. 7 depicts a flowchart of a procedure of utilizing redundancy versions to
determine antenna configuration and/or transmission diversity schemes. The method of
FIG. 7 comprises the operations of obtaining a redundancy version number based on the
antenna configuration and/or transmission diversity scheme at 700, utilizing the
redundancy version number to generate a redundancy version at 710, and transmitting the
redundancy version at 720. As also shown in FIG. 7, after transmission, user equipment
can receive the redundancy version at 730, decode a received redundancy version using a
redundancy version number at 740 and determine an antenna configuration and/or
transmission diversity scheme at 750.

In some embodiments, redundancy versions can be utilized with the PBCH to
provide antenna configuration information. For example, a scheme can be developed
where single antenna base stations transmit first redundancy versions as part of initial
transmissions of data packets, such as the PBCH. In this regard, base stations with two
antennas can transmit second redundancy versions as part of initial transmissions of data
packets, such as the PBCH. Additionally, base stations with four antennas can transmit

third redundancy versions as part of an initial transmission of some data packets, such as
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1 R R 25Accordingly, in some embodiments, it can be possible to
distinguish different antenna configurations, even if they use the same
number of reference signals (not shown). Further, there are also other
StioNE i8P4enieving sufficient differences of the bit ordering. g B2008/003554
example, in UMTS it is envisaged to use different redundancy versions for

diffefdbf Fotrlpsriabas P dARe IONERBIEIRPRRIRTS e Atramipgd with first
rREURIARGY VRLEIOREnBOR;NRIMIBHS SRIINGIBHIR AR DasE SIBIARL6aent for

generate any numbey of redund i f t of dat ts.
PG REREh FoLEEAE PRISIOHS L P PR B o

vamiﬁﬁigmgtinm siatieim ﬁtnh:mg cﬁt:@ergdimﬁiam@ eanh‘pﬁi ae htspradafingl ufflesown to
approach can be used where t ts after. ¢ ing. are.written in an___.
A S M O R R S B B G gerent
btifereasrd ithe noiernpliiirciat ambendisitioisabenicon ofrfiewntoak boffer.

It RRdOhe: e g GasReHngRdINg continues cyclically from the

beginning.”As such, different redundancy versions can be obtained by

starting fHesvEadiifgproerismataiflbe it predem omsiarting Pontema
VEBﬂﬁéﬁﬂﬁiﬁﬁ%aﬁ mf pility t@@ﬁ%@@%g QH?@@RE&EQ@M%\&@M&

various methods of generating redundancy versjons can implemented in

ECOARES & B TR RIGHCTG L S0 S i eraif Greingly.
alt optimal dpARQe(Hydes dhA piopaatadiRe peafiRefdivesidbiharaativien Asersity
a result, in some instances, for example,. first, second, and third .
e A RS R S o B I B apmpyersion.
dthtar dackditg ﬁéﬂydd@m@ngm avectoipicedjhatiszechitisitaaitioikhave also
V‘ﬁ?&!&/@rm% ﬂ% %%?%%%ﬁ@ﬂ%&%ﬁ%%%@ @&&E%m?s%@ﬁccessful in

equipment after the data packets have been received and decoded. In
fhe Trsndyiap HFETP o R B ST 8AURERAEY AL Hsio A JiffeTgRibantenna

egifinpeM JRYsh RSB linmihecpRRSLAMEARa eonfigdratier AR Qletermine
transmission diversity scheme, but the user equipment muséﬁ?élqso utilize

iBFCARBA QUERPASATBHEED Bt (AR HALACY U ACTR AT ARELunin some
reagivéchdnsitbaiensytigredhedsecdqoipmdditisnahadie th decads dheafter

having received the original redundancy version and selected an incorrect antenna
configuration to decode the original redundancy version, and may then select a new
antenna configuration and associated redundancy version number based in consideration
of prior unsuccessful decoding attempts to decode the additional redundancy version. As
such, different redundancy versions can be used for different antenna configurations
and/or diversity schemes. In some embodiments, redundancy versions can be utilized with
respect to the information provided in the PBCH. Similar to using different interleavers,
as explained above, using different redundancy versions can also ensure that there is no or
little overlap in the bits if the wrong assumption is used. An advantage of this approach
can be that rate matching can be used for PBCH as well, and a rate matching
implementation can also support generation of different redundancy versions which 13
needed for data channels, As such, additional complexity can be avoided by utilizing a
different configuration of existing components.

While the foregoing embodiments provide a mechanism for increasing the
reliability with which the user equipment can obtain antenna configuration information,

the method and apparatus of another embodiment provide antenna configuration
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redundancy version, another redundancy version can be transmitted from
the base station. This second received redundancy version can be
combined with the first redundancy version to decode and decipher the
rROSVEGYAA. FIG. 7 depicts a flowchart of a procedure of utifigiHEp2008/003554
redundancy versions to 20determine antenna configuration ancUor
trHermastaPaveYsine siHerpeanathe Ipremdudsifrot cansnosderdion. By
operations af-obiaining d4edundaney-\ees iéxguw@@éaaﬁﬁﬁ@@p&i&mine the

antenna configuration ancUor transmission_diversity scheme at 700,
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BTSRRI A 8 o RSB G  EREate S PE o Ik B g i 6 is 2
affédChandsasoiitingshetedundansyieiganati2t As@isochoiitther
Fé%bZaiafgeg” pSMmission, User equipment 2acan feceive the redundancye use
version g]t}} , decode a received redﬁu%gancy version using a
redandashcyueb@ierCRdimberkatord0-adeladsterainelmurantennfrmation and may be

configuIasion 27 %Q{Jr@&%@%’@,ﬁhﬁi}!&{ﬁgg{rﬁﬁﬂﬁ B8 BLfeANRADE the user

embodiments, redundancy versions can be utilized with the PBCH to
pravigE e HirecEdioduratioh s orRTBtionY Falosthsh i descsbpb M aspesd to

deyslengd ROnhere PR BRRNNRISE SIaHANSEARS BB SHIRAUMEANTGS. 4a -
versions as part of initial transmissions of data packets, such as the

PECH Wi i e i P4 @ ePRiReTs Whth BB RTERIES Bamherarmtional PBCH to
sesouft¢eltnndaneypyRisansasparniinitinl@ansmissions of data
paCKEtSansﬂj%?ﬁ?‘%A!ﬁngé%%s %ﬁ%ﬁé’é&%&%g L%S‘?%éﬁﬂ%? with four %Qé%”{}%?ion
can transmi Irare undancyv rsions as part or an ini 1al transmissi 0O
sexﬁ@daaaqnasketsd@uditascmmﬁﬁwﬁﬂﬁmmﬁi@m@@mm@gumtion,

PRGN RISINAE 2%y WP ANL ARHEARIRANR RORIAHFREONS 3RiRPRRSIAIE four

with first, second, and third redundancy versions, respectively, in this

esafReMBIRHRheTGrinastrdionPUrpseman VRN dis rpodiaddntshe

theaesReiRiPNR ALY aRNHIE AAteRRa, GRS ald:iBe-AlRReR%ke masked
the redundancy version can be predefined and known to 5various network

eHfitidbe martdirg CBh B frififcRpiic e b RO R st Y hifhrltRrk entity.
Haweyembbiiteniamnplatesd ECHIYe00hiagdtian Maoenteularly, the PBCH is

configurations and redundancy versio a implemented. .
o S TP R e RS e s e
corfiguiatiorscaing redbe denoyarersiots, ie grrmioveifntennalishs enétatietion bits. In

Ak AR IEMMNERRCYNGERION. Andidhen attempts to decode the data,

such as the PBCH, accordingly: If the user equipment uses the proper

antenndterfigikatomah dior e SinisBio PidnasedngsseRdhfel Btd1 transmission and

CRRE[EMIENINAERES SheTRraPeIHRAIRRHANRY AUMRRTAfitheSaPHMGRR®Y such as, for
version, then decodin& of the data packets can be successful and the user

efitipRiEnt i SR Sido tateieRE iRe Bropan BT REA CORfigtrRIha ot &
thewuseseeuineaitisdpsiceRssikik adrepdingtite sadundasspdeB at 610,

VBl R NS 30 SRS, MAY USe B ATIerenL ANERRA; and PRCH
information bits to generate a PBCH burst at 620 and transmitting the PBCH burst at 630.
As also shown in FIG. 6, after transmission, the user equipment can receive the PCBH
burst at 640 and then determine the mask that was utilized prior to verifying the
information bits by, in some embodiments, performing a CRC check with the de-masked
CRC bits. In one embodiment, the mask is determined by selecting an assumed antenna
configuration and/or transmission diversity scheme, and an associated mask at 650 and
then de-masking the received bits using the selected mask at 660 prior fo analyzing the

received bits at 670 and determining the antenna configuration and/or transmission
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configuration and associated redundancy version number to decode the

data to determine the proper antenna configuration in consideration of
revious decoding attempts. In some embodiments, the user equipment
QAPEUE AN additional redundancy version, after having rééeitEH #fa03554

original redundancy version and selected an incorrect antenna

20esETGUTE R B8RoBastieBrRy hamediufiaas dpisarinsd, irilianssr gaagpment to
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wron%assu.mption is used. An advantage of this approach can be that rate

medieRG CHA B8 BEartEHPBEH Sash R iancir e St nrfgmputing device

inplaneataligncaRRine, BHRROEEaNakalon of different redundancy
versions Whi§h is 30needed for da aﬁchannelaé As such, ad?itio a

I
complextiy iR STt B RFIINGR HRFEPEHTCeRHLTH AHdRASF exidififgask can
coenpioxieadSrom (W piledthefonedesngfemkiooiwhemntsaphoviie & mhechasismsk can
farincreasina, e refigpility wih whichdhe wser supmertcan obtain. o,
antenna conflguradflon N orma%on, t%e ethod and appara{us of another
efposiimesieprovithe armeria bonhipimeditrat Wessociated with a desired antenna

2001090482 Bl FaRAROAR Wt prmatian By UHIZIng GHFSISI MASKR can be

for each different antenna configuration. By identifying the mask that was
utihrdesdrechdbrtetbrgmeniccant Fritiice BRI B ahteRfigurations and/or
capfighratiandangiar hadianeni T anigiver et sehRma. Initbishagardithin the
FIG.6is a flowchait of a PBCH transmi%sio% r}g reception rocg_g]ure,in 4
APESIUIBSHR Ah BT SEH IS SSHeRAE DI % et AERNGRM F§gations an
pﬁaﬁex@kﬁmo@fd_ﬁ@rsi@i Sc:ﬁinaeteti; m_rdrtb@ﬂmmq, a mmmmlmobg@@m&ed on
”%ﬁ‘es‘éhtt@ 1Qyide antenna, gonfiguiation nformatan an %Vg?lge %ﬂ%&%ﬂ' to
verify that a corréct antenna configura ion has been identifie y the user
eddiptiveatlyT He ethbOolisslerindfitiva paesded pemtiote RUIsHRseHigdgnsmission
VIEDHERPSAL IR G B E ARG plﬂet&@evm&aeﬁaﬁ%ﬂhma)mimm
describéd with respect FIGs. 4a - 104f, as well as a othe( PBCH

nYsBpiRish S Rass WaHE P FeBBYifE B0 PSR P PIERFIE rBSotl sk can be a
elgenk MaRRibgiribe e diamesiobRriesulabeilof bits to be masked, such as, for

example, the number of CRC bits to be masked.

In developing the predetermined set of masks, according to some embodiments, a
maximum Hamming distance can be utilized to develop each mask within the predefined
set of masks. A Hamming distance can describe the number of substitutions or other
operations that can be undertaken to convert a first entity, such as a first mask sequence,
into in a second entity, such as a second masking sequence. For example, a {irst mask
could be a bit sequence 000. A second mask having a maximum Hamming distance from
the first mask would therefore be the bit sequence 111. In some embodiments, when the
selected mask is a bit sequence eqgual to zero, application of the mask may be unnecessary
and, hence, processing may be expedited since applying the mask can have no effect on

the bits to be masked. For two masks, selecting one as all zeros and another as all ones, as
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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

SR AGUYAR%utilizing SFBC and a third mask for a four 15antBhfAB2008/003554
configuration utilizing FSTD. At least some of the bits transmitted by the
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by using different CRC polynomials, and considering the Hamming distance. Further,
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20 Additionally, the set of masks and the associated antenna
configurations and transmission diversity schemes can be known not only

_ \%‘/ the base station, but by the user equipment with which the base station
|

f? éHiMbriitate. In some embodiments, the mask can be a Bt iiB&R{fitE554
a sequence of equal length to the number of bits to be masked, such as,
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maximum Hamming distance can be utilized_t op each mask within

. deyel
O B S RERE K R A R e e IR e three
ndifeemohsubstiittionsoidiketopefiatonsdhiafioant R IngdeHaken. télowever,

COREIL 2 Fist onlly, such an & st sk seaueon INIRILA SRE00, e ke
entity, Such as‘a second masking séqtience. For examplé, a first mask 3

c@gmﬁ@é@ pmgwu@x@mﬂeembéﬁWW&mrﬁffmgnagmm t_m)iynomials for the
Héﬁ@@%ﬁe%%?&? oF Jgﬁl@ JH%W&EJO&%%%%H&%@&Q%@@K@M& ﬂtl)@ input data, or

sequence ill, In some embodiments, when the selected mask is a bit
SEHRETEY eRfubIngive (BeTaphibalig S RIFRIMTPIESRIA RIS ehsnapeldeamasipn top

herge AeressingmaviseexnediledsinceaRRAYNSiRe-MABKCandIdYQenerators
no efSLect on the bits to be masked. For two rrfl%sks, selecting one as all

2EPBLEAGUTGIHeP 2l APSHEST S AR LB B0t S BT TS 0860 3885k
describeﬁt_&b&,vm/\ﬂitmaxha imasibeel Hﬁﬁpﬁlﬂjggﬂﬁ@b&&rb&ﬁﬂﬁ_&ﬁdh&tﬁi&
Housyerdl miofe thap e asks e equifed s Aot 003sible (0 08YS g any
Su simple seﬁec 10ons, i)u a more a vgnée maskK genera IO% can pe

ulitizad mmm,iam}an@ea anerajuslso-edbbelossibiato Sohieve theic
egHaLRAMINGAISIaNEaS RERYSER-ALFATES <IRS0MG SRBRATRE SO NRe

Sresultant unequal Hamming distances can be exploited when identifying
differentsaftedivarabhirbaratiobsaplisriineéihe spdined Ebpveindpgation into the

diring demasidlativnenct B[‘Qﬁ@%{@%chﬂ?ﬁ%@fﬁﬁﬁﬁ%cﬁﬁﬁﬁ&rm%sion diversity
information can be obtained regarding the. likelihood of the possible

aRtBARE cOMGUPLRIGITPHTE SBRARE R MaIRFHAY Kstmated thxjadapplication
solalyehasariteraniennalsD bfiglrdtioonselediien at thishedatisatiarT, thelfdtention
can b% comlbirac%d with, 10for e mgh% the CRC check fo &nh nce the

3] ¢ applie any séquence of pits, Ih somé embodimenis, the obtainied mask can be
per%rmaﬁge of BOtH Sehemas, As suc , In Some’Instances, par?fcu ar
anpetind todnfiguithiiots ARIbelmomeuslipdistnguishedsbigechohdperformed

refelPEe IANAISINIRAING S dOHS 12 SRPEE MR HMe SR T M ration in a

distance maximization may be sacrificed if this likelihood of different’error
prOBRIBHithey setird e armbrheresnbidigations is taken into account. For

exampl@xdféﬁdﬁﬂl@mgﬁ&aﬂﬂzﬁmt@@c&mgﬁsﬂﬁmQ@Hﬁbﬂi{}ﬁi§rgi@(§enf&ﬁte a
confusing a single antenna, configyration wit 0 antepna configurat]
u?e%ﬁﬁérwaffbéoﬁlg&&%s@wgaﬂﬁﬁﬂwwﬁgﬁtmff&gﬁ@w i'ﬁﬁrb”
disfanaethbetvieafithbcbipgladete nincodenigurationandlib eppioaitecite CRC
configuragion, even if the result.is,a,less than maximu ammij istance .
R R B R P A0 R ion
Hathmivigidistaliicds sortisisn?Ordaneds. cavreeurenthansi cantemppplicd in a parallel

cenfigurations.carpadistinguished fam.ane Aremerwithigh seliablityon (FrC)

either by making use of the information obtained during, for example, a

derrRdinmepiion eRbs RSO ORTHSAMBAERBI Hhigfosmation bits and the

detemined dst-omeoPBithemdamedshationel tnSRLICR/TRIMAY; REAYE 8ncoded
more reliable result§ tharél the other. As such, a combination of

dE RIS ERS HeeiRan BeFifiBBmented to 25provide an
acceptahslsspertberiifitbtostalbodsasansmitted. The PBCH burst can be transmitted by

a base station, such as BS 44, or other means. In some embodiments, the PBCH burst can

be transmitted in the form of four self-decodable bursts. In some embodiments,
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Further, the set of masks can be developed based on the possible

antenna configurations and transmission diversity schemes in a
communications system such as the communications system of FIG. 3. In
APSREMBEP E-UTRAN environment, three masks may be dBfihdBAEBHa54

one, two and four antenna configurations. However, 30embodiments of

tHEpyEdERihtiS B QFb ot (it g EnanmRENbe fesroweR s Ecaifdegrved for
suehpaRyHMmRes ahnaskseanhestilized as pRssRieceleHNs BRsefenna

on various antenna configurations and transmission diversity schemes.
FORTINEAIEB AL LhAEERRETILN tHE R REG 8T SFeresRR iy it the selected
meghfiethinigsd ex torfacilitataimask, gbneiaioni 3y chashynsinghediienat of the

C lyngmials, and .cansidering the Hamming distance,. Further, WO

S o e A BB St e oy e B rered sl

CRC genefdlananddhipsobiainingsdifféiercoutpltide peadingroathen receive the
e ) : ¢ _

;Pahf@fﬁ%&z%ﬂ 'ﬂ‘i%ﬁ%%@&%&%ﬁ?fﬁ{é FeRH ?ﬁr{&?&%‘%{é e 6 @JP%?%%E%B? four

if we consider the masking to be part of the CRC generator, then the
tHededsirsrimt hvasiks aivbe eshedberatsidielenpratipre s bitarent CRiceiving the

generatons.: Homeven ve AfferehERE anerats st sRRe Aeionadyile
by applying different elements to the CRC generation process. Examples

RO b RIS S HGRIFRTRAT Génbr APy AR S tE G Rgepect o operations
geMErators,16rasisgoan interleaver before calculating the CRC from the
input data, Qr.using any combinatjon thereof, including a combination
which iSRS N S L RO T LS s be
sa@umhﬂa anslagensfoih pewl diﬁéféﬂ;ﬁﬁ@@swmaw@ Ilﬁ);mmveea stiperset,
bl RSN AU AL RALE: e RSAL P NSRRI LRI AUIRLE MIRARE Snederfnined
e ed by a he bit

615, 1 Its can be mas pplying thé obtained mask to the bits.

Awphd it of Reepdabiion 61 thed BE el s thaccrmbibs ¢ an wdizing the

D%J%FE&QM&&BQ mgmw&tmuem §H$’0.a$nV£%;ﬁ£‘ EXCHASINGQr ﬂﬁ’cgi{é%mption
operation. Since, in some embodiments, the mask is selected based upon

| P
t5@ODR &M HEE BRSNS BRI S S b - dRFeren eEpiona itdhe
applicatienat thepsidshnons dapedtintormationeinia tbesesibiagandingnald on
least one of the antenna configurat] nd/or the transmission.diversity .. .
CERRHE RIS A BARA BILH) S amTERE D IRETUBAR & i ibgetion wit
taWasddapllieatiosuoicthe obtainedimasico @R Gehitdcimmabnte mptatddients

t%e?gﬁﬁ)@i{%@é}iﬁlgfo@%%&%?&@%@%@%&&@Lﬁ%&?f&%{ SEAYRRESAf hits.

In some em ments, the obtained can be 20applied to bits within

therPRT A dpmedwiaiembodthrants seme rrlsiditacatn Bberpetidrendmaftate matching,
F&E sMich R FaseitynHpaskieguibmangedsd data in an antenna

configuration in a specific way, sometimes called s_cram_blin%. At 620, the
masked Hifd Reth B ELTABIRRENWRT PBEA RS FREvH B erdfle RHEEH
boisstatirsemesimbagimanishins maskeddCRE hitseaimbe anpeadedfiguration of

Ptﬁeq)'_ése station. In some embodiments, the de-masking operation can be applied to the
masked bits, such as the masked CRC bits, by using any known technique, such as via an
exclusive-or logical operation.

At 670, an analysis of the received bits can be performed to determine which mask
was utilized to mask the bits prior to transmission. In some embodiments, the analysis of
the received bits can comprise performing a CRC check of the bits. In some
embodiments, a CRC can be computed from the received PBCH information bits. The
CRC bits computed from the received PBCH information bits can then be compared to the

de-inasked CRC bits as part of the analysis. In some embodiments, the comparison can be
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25information bits after being masked. In other embodiments, the

application of the CRC mask, at 610, can occur after the CRC bits have
been appended to the PBCH information bits. Additionally, in some .
8"&888?@3&%&, more than one mask can be applied in a parall%?gﬁ W08/003554
calculation. Further, in some embodiments, at 620, a forward error

cOrrbvRR (PEEyh s dng WperatiohtbaAp@tad ke Aithatbihsratts bits

the RR&4 farmation bilsadtbe 3Q masked BRI kS hheR B In other
informition bit@}gnd he masked CRC bits can be encoded at a IO\(/écode

T8 R RS 1 AR A AR ST TR S TRE P BB DU FER (3R (R C bis
trevasmitteskehheRBEH butist eam mﬁsmmﬁ&mbyeadmﬁmimm dechre still
a%g,s%e 4 %%LOth{?r means. In some embodlmentfs thilﬁﬁcm bH’r%t can be

e T he B PR L S Coaie B otk T Gipiegard: it theresult of an

eptbbdimerntspevy®2 00 909048RR O M BROB8/008EEYIithahs rHgsitd ofitenna

t -hur, ing i > 1es
t%é@%%ﬁlﬁﬁﬁiﬁ%&%‘ﬁ%ﬁ&p@%&@%&%ﬁ%ﬂﬁ?%%%%%%e%“%%%ﬁ%%%?ﬁfgj%@

tHataRa AR CIRFIERT AR YA AR R HRSTATSSIbIF drfeTsiRPd cHuphe I dhe plurality

agporialad it ihesrelpsiadinast; humher, in some embodiments,
channel coding, rate matchlnﬁéfmo.dulation of the 5PBCH burst, and

transmiiGRCS EHG BRSBTS BE FRISBHRTIE 41650 Schppae: be
ugeEeaitiRINEN, watch asunobie tbwaiadl o .06 WhaemeansCamkce ¢eivask the
tf%e PBC/I burst..In songe (?ewbodin%%g? the PBCH purst can be receiv
' S

d .
PRSP B o ST e bIE bt v SBiRe SO IR thg " rmation
opesatisnscsuhstgusat tquigoening shaB@kh imsoatetdbodimisats, the CRC

'@QJ&”@%R&%@&E@&?E}I@%{%J% I8 %@@M%%%%m@ scheme

those implemented by, for example, a base station, with respect to

opfdeaiid iy B0UB1 006 PRRNGBAT;, considersgdhighbarsieia configuration

and/or tfaRgrAissIoRr dversilysSCheime £ad e AstnashantkanAsee6aiathts,
mask (that is, assqciated with the assumed antenna configuration and

RN HTRVR Mg e AR S Ao L ek s o SRt SpIStEe it sghemes the

1hsetairmaskevore Biedulationobihest BLdh buisidiautibe date Ppishedrincan

utilizing the assume antEnng confi uraéjgn information at 650. In some.
ocBur Si%%? 1Hereni mas as su e} irferent assumed antenna configuration
embodiments, the assumption ¢an bé to use the most robust antenna

conitiguassion iifwbds sthleodomdigeriitbe zwitﬁff, thfghmeselysiteritd§, fiodserdonaich,
t?&g%ﬁ@%@&!@&ﬁ% -EHTRRK HMPC{ZSIL ‘88%?3999 BRENIS RARAL AR FERAWELhe used to

element mapping within the PB urst as described above in ‘
coruatBe With 20 ds tiaragarh spadfianarienaduisivngirisoRcsiygd PBCH
bgufleterrRinRthad eMPRYIMENS VLS8 bl BRANHINGORGHIHRE IEUSEHs is

equipment can perform FEC decoding after perform a demodulation.

Fes: RSBiEre RS ScRebil FHFREFTSKD GRS Hre HatRish g caar tgigntly-
beiperfiesORA byrtbe duseilsgiipment at ObAsIALRGGs, thehigmeg wipine Mask

ng]n a?ﬁirxr}lga gh :[zlg?og?%it\{lg%ﬁi(tﬁumseogfa E{B’la%siﬁif’ %ros, then the all zero mask has been
used and the corresponding antenna configuration can be determined. Otherwise, the CRC
can be compared with the other possible masks. If a match results from these
comparisons, then the corresponding antenna configurations can be determined. Note that
in this embodiment it may not be necessary to re-calculate the CRC for different masks.
In particular, it may not be necessary to run all the data bits through the CRC generator
polynomial, which can be a complex part of the CRC generation. As such, only a simple
comparison of the CRC result with the set of predefined masks may necessary, which can

be a very simple operation.
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250peration can utilize the mask that is associated with the assumed

antenna configuration of the base station. In some embodiments, the
de-masking operation can be applied to the masked bits, such as the
MAHEYRE bits, by using any known technique, such as Vi GH{1B2008/003554
exclusive-or logical operation. At 670, an analysis of the received bits can

be perfofHBW A HRABKHFFBSHTER SRS OR B sthisdasintalge tipnpgevert back

PEOHOKRRIMIGRIARpHSeMesembodimeRige: thekralyssobileracevedrent
bits can comprise %erf(%;mi C check of the bits. In som

a.C .
e BSOS, B RELT AL SERBURE S AT e I»‘éé%ﬂ?é‘&fiﬁﬁ@ﬁe the signal-to-
infowaationibhs:hl he:€R Ghitsgompute ddnamsithe: thediveRBE hore efficient,
information bits_can.then be compar he de-m i I
o e e SR SRR R R EER & o RoR e
2089/0J0u82PBT ABR0EBI008EsY e e rmEd Periking AecedioiRishieuprust

the deanasked GR G.0its.2ndihe ég&gs@hté Sampputed B ihe Uselidered when

equipment from the received PBCH information bits. In other .

e s heiBea R O3RK R AR PR PS8 T BFNpATLBR R fe vert
t%&@g&@%@gﬁ@%ﬁﬁé)ﬁﬁ&m" wﬁ&bmamml- eaispmentand URC bits can
recejved CRC bits that are_still 5masked, suc y performin -
RIS AP O EHOR RS TR a5 PR BR AR L RIS iy hen it i
operilidndsei.at mdtchds; damorialakasspoated wibitthBaaestimedf the reversion
aQienna configuration and ransmjssion diversibSChAME B8R NN which
assuPnp Ion régarding ‘the dntenna conflgure?tlon Information is correct an

it dsftieteiimimgdnvhich bgueasiotheng liratiepof issedetinedibitpharks was

applied o thehits: L QALLB0: e ERRNA FRAAMFHRMERUAN entity, such as base

transmission diversity scheme can be determined. If a match results from

triéatRaAiangt by ostrevirBTRaskbss P Hrdsrams s vhicibimplsmgnt

cambeigrisrmingd haldhieReaaeh aaienna spafiguiadian dnfasmation mager
assumed by the user equipment. As such, when, in some embodi gnt
(SRR BASEE e IR S LR RERETRE PR S BRI cR o R R

tramnboiBsions dif/grsiy sahémeniibsddebtéd by thpuseradelipmsentgamébum and
considered highly reliable. If the result,of th lysi f

R i e D T
configdiediontemeorertreaibirisgivasdinedsitischeme, the procedure can

revert backto aperatine; 630,atid 208MRIMANION R BEPRGRNESS8Brogram

occur using a different mask and as such, a different assumed antenna

cOFfGFanee EingEhF T SrbediErIBs Al HeREESTthE Yelifp of tdll be

analsisal el éisagksoréﬁmtﬁép Hi&liibth@“gmag gﬂaa ééﬂﬁﬂ‘zﬁhltf(ﬁhb@ﬁ&l&kg in the
operatjon 660, and a different mask can be used to de-mask the CRC bits.
it s el e

urs
perfgime thshuchers inagdradedat odinenimmhererthihanasigrignofaBR ppatatus,

elhEE PR 1R aRE 2 HLANICIE0 AR FRRRSATPAMAU R e on
the computer or other programmable apparatus create means for implementing the
functions specified in the flowchart block(s) or step(s). These computer program
instructions may also be stored in a computer-readable memory that can direct a computer
or other programmable apparatus to function in a particular manner, such that the
instructions stored in the computer-readable memory produce an article of manufacture
including instruction means which implement the function specified in the flowchart

block(s) or step(s). The computer program instructions may also be loaded onto a

computer or other programmable apparatus to cause a series of operational steps to be

230 -
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25First, the CRC can be calculated without any mask, that is, equivalently
with a mask containing all zeros. If the CRC turns out to be all zeros, then
the all zero mask has been used and the corresponding antenna

HAAEEHERPcan be determined. Otherwise, the CRC can be oA 03554

with the other possible masks. If a match results from these comparisons,
tHSHOHBER PSH SABIPAY Lt Pihar sunegivablscBRH A de rpdiiRea cRBRater

thalpROiRihis gaveorinenh i MaymetlReCasSaEYdQiesalaIBNe: or other
CRC for difg?rent masks. Irﬁ%grticul?r, it may not be neﬁessary to ru

I,
R B R ThE B (R 2P RIS BRI AR G BEcHied n the
climplbxrpeirich! ther @RTsgeneration. As such, only a simple comparison

f the CRC It wit t of fined sk ich

b R AL S OIS MRS SR SBR o o
Fotfiemire shermpasifibd dimess, whinhinadonsseERtés S dunetr Bodeinisidn tpcecified
reyRt Hack. i e demeduialion.eRatatiep. GotanimimRM e Maskahe r wil

CRC bits with a %lfferent mask at 660 can be baséd onthe ;:%nal-to-nmse

ratis. bR witleatiend taishs ifdosty rattes-rotse Ransharhigh sreveiRptievs afifgocks or
bagkst de- masking tha bits MavnRerore SHicie Murbbavwavekwherddhomputer
signal-to- Qi%ion igf%ow, reverting back to demodulation of the(gPBCHl
bUrSEHSiNG YO I SREAFA B ANS /& SRBERICORMRBRIMY 04 specia
vatipuscdmdodinanisoaiberfastatstisuch as processing complexity, may

be Consﬂﬂaea{e?n‘é"é}ﬁ&t Igﬁ%ra'i?{c!‘&’%ﬁe‘r"’eheéﬁ ! t&é‘?‘é?Eh??&‘%ﬁ%&%@&%%&}i&@em will
using a new assumpton or to revert back to e-masklng using a new
awuﬁiptmmdl?p@ﬁarghékérimb@i artgatviieh @R‘_@ bjw@@m&mﬁrbﬁving the f)eneﬁf
_dsfmé%éa%ﬂmg%?e&%f@@mtm&gaﬁg%mm&m@Mgs%ﬁ&%mlrmﬁﬁg@,

is decided to revert back to the demodulation operation at 550.
REWzp e ! &F thBGEDERSPHT ) Eia B EBO B0 RVEPHSE AT A be

berapeaesk uptlidmaiebdadonpdiviish dalines Hedamiamia and other
configuration and the transmission diversity scheme. According (o one

C
-SERGTPIS HFoBET ORI ACE TR PO LS eRBAas S
44 thoehthedstic eguipmepinsloghddermabile ferminad 10a whietidmpldmeriptive
egg}g)sc%dirr{l\egﬁ% %I) {Qgrp%esgnet in}/ﬁrr}g%% enerally operate under control of a
compu({eryprogram pr%cfgcf The computer 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, 20embodied in the
computer-readable storage medium. In this regard, FIGs. 5 and 6 are
flowcharts 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 flowcharts, and combinations of blocks in
the flowcharts, can be implemented by computer program instructions.
These computer

23] .
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25program instructions may be loaded onto a computer or other
programmable apparatus, such as controller 20, to produce a machine,
such that the instructions which execute on the computer or other
programmable apparatus create means for implementing the functions
specified in the flowchart BIHeK(sWailSIHEI(E]. IThEgE Domputer program
instructions may also be stored in a computer-readable memory that can
direct a computer 30or other programmable apparatus to function in a
particular manmethsdichitipaisthg: instructions stored in the
compyler readable memory produce an.article of manfactureinuding,
instruction means w imple rhent the Tunction Specifie GWehart
triblock{spordstep(s).sThereompliter program instructions may also be

Ioaded 0 to a computer the rammable tus t

cericl 37 SPErRHPAT SEbE S Be IO SOOGS0 BB b o8 HossE4mPar

ﬁﬂﬁ@ﬂﬂﬁd&gﬂ%&gmdqaatemDﬁthemmgleammmmamparatwmlmﬁdma
%u]ter implemented process such that the instructions which execute

dwel %g computer or other programmable apparatus provide steps for
|mplement|ng the functions specified in the flowchart block(s) or step(s).

5Accérdingly Bigbre aecstabreobthdafiowckastsisuppdinedheimiatbhsafbits
oGRS RRRSHITHRGARS SPERYIsH funct 95‘1519;%%!:%@%5{%&%&{3% Blt mask.

performing the specified functions and program instruction means for
performing the specified functions. It will also be understood that each

blockor stepr SREHE AR IREIRG LM dindtrona srastderdiy: Rigplithahits
coliowrhakh-6ambe Rplgmeantesddn sRrREIa:RY PR hardwarRshasRehe bit mask.

computer 105ystems which perform the specified functions or steps, or

comtﬂnatlon% ae |aI % pose hardware{ nd com ugerllnstruc ions bt

Many modificaRons ahd SEEemBbdie R SRS U HEHE SEPFSHA obtaining a
biherain wiljadsredeahing totone sl kedfioi¢hetapdonithiclz dhesecinddfdionsantenna

?rtanhavmlg the benefit qf the. eac |n s entedl the fore %lncg
cog 1ourations o 1&1’]1- INISS10N AIVET 1 %ﬁ]um ue 18&1{@??&
crlp Ions an e associlate awmgs erets

understood that the embodlme_n_ts of the invention are not to be limited to
the specific @mbiiraenteogivelosgd and that modifications and other

emb%%?&@é@éo%%ﬁ@i‘%l@ﬁ%t%tﬁﬁlm'&i@ﬁ%ﬁi‘é' 3 h%ﬁﬁ%‘??egitt&‘?e of an antenna

appended claims. Although specific terms are employed herein, they are
copbadrptiargeresrandsdesciiptvatsepkesnisaane etsssor plagposdgofed to mask a

IM@'QPM{I%E WG Gl MR 1%@&@8%99&89%%f0rmauon regarding

obtaining a bit mask based upon at least one of an antenna configuration
at knaat SRa RS ihicsioAraR epsilgeEhsmer disdransmission diversity scheme.

6. An apparatus according to Claim 5 wherein the processor is further

configured to mask a plurality of bits of a physical broadcast channel with the bit mask.

7. An apparatus according to Claim 5 wherein the processor is further

configured to mask a plurality of cyclic redundancy check (CRC) bits with the bit mask.

8. An apparatus according to Claim S wherein the processor is further
configured to obtain a bit mask sufficient to permit at least three different antenna

configurations or transmission diversity schemes to be uniquely distinguished.

9, A method comprising:
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masking a plurality of bits to be transmitted with the bit mask to thereby
impart information regarding at least one of the antenna configuration or
the transmission diversity scheme. 2. A method according to Claim 1
wherein masking the plurality of bits 10comprises masking a plurality of
bits dralphirsicaplwabdcaSbehdnnelawithethebit mdsiecrmine Fhiimethod a
ASiRrng o, claim d wheteip masking the pluraity oL bits comprises

PHAS ing p(}ura |ety O%Cst]IC redundancy chec %& %) Bits with the bit
maskieterminthgamethacaofarding toatyndnerafi theoprecedingsslaimBversity

sojersin.obraining a bit meck cmptizss ehtalning a bl mask suiftientio, .

permi ree different antenna 15configurations or transmission
bidiversity schemes to be uniquely distinguished. 5. An apparatus
comprising: a processor configured to obtain a bit mask based upon

at leggj one of AN ANEONALARIGHALAD %?eztéﬁpéﬁ‘&l%érg}% AYisity of bits

scheme, said processor also configured to mask a plurality of bits to’be
cotramiseittaal vitheth o bahissi otaadre s reieddeasatbmredarding 20at
least one of the antenna configuration or the transmission diversity

scheme. A fADBRRAEIHS RCCOIFING I &laimmWhsLeiRLtRe PIPCESSHEs

is further configured to mask a plurality of bits of a physical broadcast
CORMAHITEIARMA A BiP sy of CY@F‘AW%EH&P%%@EE& @€laim 5

wherein the processor is further configured to mask a plurality of cyclic

redundancy/hegkdCRE)rbitg withriherdeibaskn 25 80AIN afipasatiuRtermining at

accordiré%éto Claim 5 wherein theé)rocessor is further configured to obtain

Lok SR 05 R R R AT AR R iR AN Sferlig e comprises
unéunfig uiatingsi gt tkahsmissian idive thity sitfferasisatodaadiigliglyations or
distinguished. 9.A method ising:; lyzir lurality qf bits.
REPANE FALEBU TonEtS RIS WRSCH S B B A oF Bt BT e ired ©
hamelsks: haplbekn dpphied to the bits; and determining at least one of
an antenna configuration or a transmission diversity scheme based upon

ghbeit;%PeC“XenP&l{B@ﬁ‘éc%hE AetEmine AL 1R AV ERRSAARRIGHIAREof bits
further éomprises applying a different predetermined bit mask to the plurality of bits if an

earlier analysis resulted in a determination that an incorrect bit mask was selected.

14 An apparatus comprising:

a processor configured to analyze a plurality of bits that were received to determine
which one of a plurality of predefined bit masks has been applied to the bits, said processor
also configured to determine at least one of an antenna configuration or a transmission
diversity scheme based upon the respective bit mask that is determined to have been

applied to the bits.

15.  An apparatus according to Claim 14 wherein the processor is further

configured to analyze a plurality of bits of a physical broadcast channel.

16.  An apparatus according to Claim 14 wherein the processor is further

configured to analyze a plurality of cyclic redundancy check (CRC) bits.

17. An apparatus according to Claim 14 wherein the processor is further

configured to uniquely distinguish between at least three different antenna configurations
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10. A method according to Claim 9 wherein analyzing the plurality of bits
comprises analyzing a plurality of bits of a physical broadcast channel.
11. A method according to Claim 9 wherein analyzing the plurality of bits
comprises analyzing a plurality of cyclic redundancy check (CRC) bits.
orhnAisviethdd astordingrics dnyedneaf tlairasectoqd Mithemintsterdiningined to
ha%te Ig&sr} on igg an tﬁgtbelpsna configuration or a transmission diversity
scheme gmprises uniquely distinguishing between at least three different
antenna configurations or transmission diversity schemes based upon the
respeéétive bitmaaskretas isaetenminddaohberbesem applicat tosthe bivsther
e c ( r |
o0t DIt e i e PH et o
thpRiraitinop bhiddf Ganearlier armlsiseadittbtn in dedamenalinatibat tratrmarrect bit
mRgrecthitmask was selected. 14. An apparatus comprising: a
processor configured to analyze a plurality of bits that were received to
determine 20which one of a plurality of predefined bit masks has been
applied to the bits, said processor also configured to determine at least
one of an antenna configuration or a transmission diversity scheme based
upon the respective bit mask that is determined to have been applied to
the bits. 15. An apparatus according to Claim 14 wherein the processor is
further 25configured to analyze a plurality of bits of a physical broadcast
channel. 16. An apparatus according to Claim 14 wherein the
processor is further configured to analyze a plurality of cyclic redundancy
check (CRC) bits. 17. An apparatus according to Claim 14 wherein
the processor is further configured to uniquely distinguish between at least
three different antenna configurations or transmission diversity schemes
based upon the respective bit mask that is determined to have been
applied to the bits. 18.An apparatus according to Claim 14 wherein the
processor is further configured to analyze a plurality of bits by applying a
different predetermined bit mask to 5the plurality of bits if an earlier
analysis resulted in a determination that an incorrect bit mask was
selected.

34



