10

15

20

METHOD AND APPARATUS FOR CONVEY! NG ANTENNA
CONFI GURATI ON | NFORVATI ON TECHNOLOG CAL FI ELD

weedodocrent s of the present invention rel ate geeEIE008/003554

to comuni cati ons between a network entity, such as a
base station, and a recipient, such as a nobile
termnal, and, nore particularly, relate to a nethod
and apparatus for conveyi ng antenna configuration

i nformati on. BACKGROUND I n conventional wreless
comuni cati ons systens, nobile devices or other user
equi pnent transmt information to a network, and
receive information froma network, such as via a base
station. In sone networks, the base stations or other

SRR A AR TR R SR EY DG AR PERR EonGuRaTION
configurations, such as fNFORKe(tIONINbers of ant ennas,
e.g., one antenna, two antennas or four antennas,

and/or may transmt the information in accordance wth
different transm ssion diversity schenes. In this

regard, a base stati i ingl t enna nay
transm t infornationqﬁfﬁﬁ%§¥88ﬁ§A?I§ﬁ§ ssion
di vergmBodifekts BBthe\Whdsk@ iRvdiiof relhte @8Berdlly tb dotfim@iiicAtivnk between
antennas may transmt information in accordance with a
atneiverkiea e puchi as @rbgpe station, apsba scipiendpwich p @ mobile terminal, and,

rs
o PR RS bl S AFeBiths £ B Fineinionna configuration

infdadatiar. ei n, the i nformati on regarding the ant enna
configuration, e.g., the nunber of antennas, and/or

the transm ssion diversi all be conmmonly

referenced (both individééﬁi&ggﬁﬁ}ﬁglIectively) as

ant enpomRnfibs Watd Qs cbrﬁftﬁhﬁﬁﬁb&%’ystkﬂls %gﬁ[e d@ices or other user

effectlvely receive information ffom a base station,

eqmmamsmlt infagmatien toeaquntwnﬂﬂ andrrestivh anfertkatiow foom a ‘network,
ant enna_confi d/or

skt 8Beis St 1o oy SRsRks el tRPe 8RR o kg network entites

valiett irMsmifinfaraiati6n €Lthe GiSeriequipbledt in@y PicDRRIdifferent antenna

denodul ate a recei ved signal only after correctl¥
ceeﬁ&trrmwswcbr@é diffprem ewsraf guteBRason 2. ion%antemwe WO antennas or

R, bR e AR AT i R ARATP Bl

tenphisgion i vepdityl soh@nesatlh dhils regaric adast stationrwieli a single antenna may

properly depodul ate the receive nal, the, an na . .
t@aﬂmtg&ﬁ%gww VHAQH ABY fraRsmHENen %@era etyhﬁe bigtations with

tWoor fi (Flﬂléhféﬁﬁﬁbtm nghS\ﬂﬁ{ edthoh & é&@l‘dlahéeywuﬁgrtransmlssmn diversity

exanple, 1n an ed Uni versa
stdmec omanspecidzttrapsmByion elme(slmm*s@}erfr@omtelcﬂarssz dffericot available

(HRERBS OB AR TP wse et o B BRUDL i e

c@ﬁﬁ? uraticd 'e%" th& BB FAnRMRACEhd/6r théirlMhissioh BiFefiay 8cheme shall
contai ned wi thin orthogonal freg quency di vi si on
hesomimandy 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
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(OFDM synbol s of a nessage. By way of exanple, the

techni cal specifications of the Third Generation
w@aoobneshi p Proj ect (3GPP) and, in parti cul arpCBE2BS[IB3554

36.21 1, REL 8 and 3GPP TS 36.212, REL 8 allows for an

@l%?ﬂeo(ﬁ%afSQ Kta 519\/ ﬂb@&e%ﬂ{ gﬂe{]@?]rﬁ&ﬂtdtﬁﬂ ﬁfu‘rﬂﬁlon is (r:leeded in order

ormati on i'S regar e ‘user equl pnent
te ptotpaxiy dembduiata thmmﬁelged gignabsthe alﬁtennuadanﬁgurfatlomnformatlon must be

I ovij reference signals or_ b tenpts to decode
(P P b RSpBeat ‘DH e B ERAIRARI °(PRck) | P Gs.
l a - For Ex&’xﬁﬂé Gh aﬁ Rofved Thvetbal Mdbile TeRRY@RTUnRARbN System
cyclical prefix for various antenna configurations” and

(UMEFDlestsptoial Badie icesp Natwverke(E- UﬁRénN)EthUuqugyme@man gather

T b- h

o USng AU ehPTR o Rl repgine e RS HFn S e in E-
DA Riisinedat) cortambd Oithihoretdgemdliieqaaty divsibn hivltifletitg
Each sub-frame can consist of a plurality of resource

(OFPMymbghs i messpee: Y Wbpgexaﬁm%ﬁ‘e |ﬂgﬂ teghni¢ad spegeficaignyof the
ﬁlllr‘atG%%r ?Qﬁﬁér% ect! @GPP{/ﬁhél 6Ppals %.211, REL 8

series ogon uenc nﬁ?tlplex
apDBORP 1@/3‘63@1 X RHii & bll(li\espfoe ap Iapprbmdplbc ptow&img'lammﬂasconﬁ guration

,|t§format| ogl.ﬂ, I n tcEI s regard, the sub-franes of gllﬁGs..
ipfgrmatjony Ip this regard, the %egwgwrea}t C%G\Hﬁ"h%‘t?&ﬂa QBHAIBYH
n?t%ml&tmn f?&lﬁagﬁﬁjldédpmce sRnBIRYS? b§ alterARMR d&iods Bdh %@thln a

channel , a primary synchronization channel

P@Wﬁ@*ﬂ)qadaassehamdbﬁ’%@%chr oni zati on channel (S-SCH),
S ube S36F o I ARRER Rl oA i el SRR Brefiadgr erious

aa{euﬁ@&ddﬂguﬁa‘noheaﬁf SasmhiSidNdV&rsithschbmes i an E- UTRAN s stem The
predeterm ned resource el enments which depend upon t

subrfiames oE BIFs. dar af inshude Fmplwwhlﬁwurqerblw@ (BRBs) #- anlé)§0 kHz (72
&%cgljﬂlgﬁs) st?@ﬁ o}’ {yh)&y?:%n{ ?gérasre “?’Zfﬁ%’!ﬁ%g?@e%a %rsﬁb qﬁﬂ%ﬂtc‘agswt ofa

pheaalitp df résburce ebsntbntsowhich filtiversias, ahmelyea elNod@Bnd a slot #1. Each
especti vel In an E- UTRAN system eNode
slotér d‘ét%ﬁé% comprised praisergs o ?1‘?11%&%0“%‘ &qﬁluacyvsﬁvléwn multiplexing

(ggymhgy@tnﬁog @%;; ‘?é;ﬁesteﬁlat@a[g@;ﬁ% QlanfLlY 6F ﬁﬁ&%aaeﬂeﬂptmﬁégard the

, | ace the reference
ssb@ﬁnaaies of\F I(B’H fa dilff can atudp aghysieal Momatink éxalomméoad) control

HECE A G SRt eh SpAted oangh @R TR Brimers

sw&xrérnm chhrel tms@ ONYRBEA RN 8Ynchdtnidatioh cRIMBEI (SSSCH), a
and extended cyclical greflxes As such, FIGs. la- Ic

phEgipal tbreagdpast ﬁbﬁm@l (RRGIDo Andwaysed sub-earBetscal pref i xes

W 1 5yl OB DRKRG (DU RARIS UGy ek PBOL RS which

filypredéerdmifededeb g e Weinhnts wiridlr depesd aporpthe antegnd cumlfi ‘g&ration For
synbol s. I n E-UTRAN, the eNodeB dges not e pI|
MBI G U ERMEEO BB off b CHR <HRISE MESHIS G GAvamted RO, R1,

I?“Qn R@ ah§ hﬂ:’ tr&rﬁﬁnlrtédaﬁ]&ﬂ]asfﬁktogbcghd’ &hivd {n?’d RoRR r5!'?tenna %f the

A e user equi pnent can géneral [y analyze t

ePlodeB des@eﬁe)fe@r dnaa BUJIRAN systeraranefNwle B may idelude oneyéwo 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. la — 1c¢ depict sub-frames with

_2-



10

15

20

25

30

the nunber of antennas and/or the transm ssion
di versity schene enpl oyed by the eNodeB. |In general,

w0 edoerngn8e signal s are placed throughout a subrET/EBRB(8/003554
within the PBCH and ot herwi se, according to the nunber
cBiyh B T ATbRRRAR M o BE Tl uRlen Shfbolsy Quthe other
hanlna Hiek. 1e134 lﬁttdplom nuheframeswsth eRegdedidyetisal pirefixes efitarsabdmmes

gnal's locatio q within the sub-frame, detecting the

CEPB§§H%€WﬂVe§WP@?%rence signal can allow user
equi
P A IR B PR bt Tk SRS the
ngmbhbr ef qmtame:dande ini lzurmdte tragisingdsiom Cht/ermbesdhome Instead, the user

e B EiceR eBealy Ay 2Bf Bevideg RS b s n et o determine

tR YRt hﬁeﬁrﬁ%ﬁdﬂ%ﬁﬂle @fansii¥kioh dﬁ%rﬂ?@cmahpwe@sy the
sl ot #0, and synbol #0 and synbol # of sl ot

cNrdeR; fygenceahireference signalg afeaila@d thioughagt ajsub-fremepwithipghe
P%Cﬁ; gr?c}s f?%rv@&d ag%@gé 5 A gtlm% 28 t#an%mﬁoalﬂ{e%gs Jt?lfleelga%g Sfation.

sigh provi &nna "Gonf
Thetefereatd si gnalm% emaimlry @ntBﬁIWdttG be h@ed fw clmmemamanon purposes.
conflgur tign of ynbol #4 of slot #0 and

less @ Eﬁfergqlc‘@tmgpa&s &9%% withigrthe gph-Bame glesgeting the presence of
S A e S S v
a’r e éasel sngldno Hdveeven theraisteyimeacethaf sugh raqirc)@dumfls RbtGeliable at the

#4 of slot #0 and, s s #0. and # 1 of .
QY Siehal o Roie Ao TErB e @53@5‘83& Rleehes wiprrats, Reforring
nbRUb FAOS. 9ANAR:, HREMBEH is c%@apr&:d ofFym 1943 BRd sfibol #4 of slot #0, and
anal yzing the reference signals, the user equi pnent

symbolgit(r amdysymbol #:lle@fe&l%#de In He Smgibemtemfah@nﬁemaagn ahblG. 1a,
s{rebiighels b SEb@ 00T sfoh HE B BIRAGIE oS BeERpee

aht@fth Eonfigumtion iifoARatRNO ReRariag ﬂo‘fvfte ﬂitet%)an&&tm& ¢brefiburation of
transmt dlverS|ty ( SFBC- FSTBC)  used by four antenna

Fioth sembalife ofstat #8 gnd pyrabel #9:4 skat fil |camlay1 rsfeagngs signpls
oS3 e AR 06En ORLS ol BRI ARS (Y
raspeaivelyt (_Sidmlhﬂy nefeeringe thafomn astemonddndignationof FIG. 1c, symbol #4

i.nf j on, PBCH h
SR SRR AT o e S nced o,
aftfeRfas?RarRdl v\g RYTOORS, #YU R¥ By aRNYzifg 1S refdr&ice %ienals, the user

However , i1 e antenna conflguratlon i nformation can .
e@@ipuhent qaadittﬁmpmommrmefeeh@nmeb@n ofreatennas dnd, ingwm, the transmission

initiall t t
SRR E Rt Fmged R Bt Yokl o Mifce W L6hs bidckSodes (sFBO)
uSHVi®y G IntEMa IR IEBY &Hd frequeRSeiwitohed aaskiaraselsal (SEBC-FSTBC)
the PBCH. Further, since the antenna conflguratlon

upqsk byt fonr arennaseNndeBe o Thoussr spapmenigapstmlahcanghrg tWCH or

38 e SRR e P RSO LA PR BRRBESBH G5 [ 16

afi effbitgo deteinine dietintennd b@nﬁgwmmm 1ﬁﬁirmatmh \egceyt tnat ﬂem}@{ in the
or if th ser_ equi pnent jis sl

exispdashevelienl Prefier 26sdh 2ssAeiAisA ke d5 P SpiHD tnd Smbols #0, 41

aga#§5§mgy#pchene As a result, sonme user eqU|pnent i's

desi gned
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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make assunptions regarding the antenna configuration
and/ or transm ssion diversity schene. These

was®unpisons of antenna configuration and/ or PCT/IB2008/003554
transm ssion diversity schene may be nmade prior to, or

d%ﬁéc?ug%{ngetﬁogﬁﬁ Of nce }garBa éengllg%on n%’uer?on 1?% \gﬁ%ﬁog % needed

RSB PETPL d@ﬁbdﬁﬁﬁﬂb ragd t:dilﬁroa ohamer, dmfosghidlatenoy amdresult if the
transm ssi on d|verS|t scheme based on a subset, of the
usen LR RRENIOACTFECIN d @B@ﬁi the gpteana pfiguratipngggor the transmission
r
BRI 3 S Bl (oAb RUPth RERGHTaTRY aftpna configuration
afid/61Sthe ahndmisio divetsity sthenmd. cknateisaln, somwplselsaqlug)mdne is designed to
CH Simlarl se in the_received,,si .ma | so
H@E BPPmPHEny &8 rdg&}h& AugRnaconfigiratien ahl/ord av%% hfiversity
s&{é n %eé@ﬁgﬁrﬁ i GHs! A AnRARY Qi tgﬁl%ﬂ%ﬁ‘aﬁé’bpﬁ‘arghﬂﬁsﬁ&i diYersity
eme. The error rate associated wth the user
S@qmepmanbé wadessprionoi ariuohg dewodlatéiome the HBC@hmﬁ hgynot always
nd/ or %{1@ tran m ssi on _di ver Si t% schene or at

of RS, b B R ro R M el PO e Hhe g che antenna

c&ﬁ'ﬁgﬁ%fdn%d)‘b@ fraRémiSion BiveRitQ dcikbine Baed biea Gﬁlﬁ‘éaﬁﬁth@ ﬂiﬂ)rmatlon in
i ng of the PBCH within a sub-frame. For exa

thed HeFor exangiGHn spme instanges, an earlysPBQHmeepding sqheme rpay be
f
o1, PR ) LR T L6 2o @ tormain

comphisihg thefPBCIE. BBhithréy, @oise énthie (taielmdtsignabapﬁa]lso affedzthhae user
reference signals, nanmely, sy nbol #3. a 4 of s]
e%PmSWoP SyWBBIONF AN 3t anjerina cppfig figicaiegrang  tangrijssion diversity
sHeRl symbol of the PBCH that a difference in the
antenna configuration can be ascertained as a result
of t fibe prroviagd awométe®ithribe RS pquwpmditigpssmptioraef thpantenna
arding the third and f t ennas ectively.
cHE I I S SOREY Rl R
cOieqiIRe CRRTCh F16MAErbAnaRchricf AYimBIrEMDeCRBEIrBAtEdR o the
can increase the error rate assoclated with the user

connentiomah mappinganf e PBEHoithing subriiamea Hob pxangle atongider the PBCH

d/or the tr Lon diyv I
of i Bhrstarts ‘LB RE chLERELuR AR s RT R R J6RRS 5 four
aA Ak Bdst @tionyd Ndte mkﬂemrscthmeymbolmlf thahi R/BEHIatcyldentlcal with
schenmes for PBCH share | ar gen%g{st ion

FEEN 10 1% TP TeEaNoF SERALSSRERAIT RIS S é‘g&fﬁw Uiqihsyibol #0 of
le?ecll dﬂ?@h&%{nﬁ tl%g‘g%ggyr{rlﬁg oF B PEEH tﬁa?%‘ﬂllftferbﬁbeqn @l'i@;ﬁﬁénna

0 I ncorrect selection may then

cbefi gmaobnf aahtueeascemmkl as anesulisifthe provisivbsf R3tand|R eprogidéng
connunlc econventional PB p

iR B Qg 0 LG U U SERRTY) RS Lhe imilariie

O?Q{ESPE@H 650 tWiPdnttdifa c\Sﬁﬁg\S}’dﬁorﬁ&l{decﬂﬁ@r &Bhrialiohfkin@fién can
share a | arge nunber of resource elenents. Thus, in

inoretese theereny gitd associagaduvish theaiseroyipgteng s essugypgion of the antenna

SRR S5t B o Bl MBI

o qaeice faich AW Bdintdn iaBoredttla8tmptians i ssi on
diversity schene of a network entit such as 2
Additionally, conventional diversity schemes for PBCH share arge portions of

signals. As such, an incorrect selection of a diversity scheme implemented to decode the
PBCH can result in a proper decoding of the PBCH. The incorrect selection may then be

used further which can result in substantial errors in communications. Under the
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base station. BRI EF SUMVARY A nethod and apparatus are
therefore provided in accordance with enbodi nents of

wo beopsEseNnt i nvention to provide additional PCT/IB2008/003554
information relating to an antenna configuration

cgﬁ)g%lgf)nﬁ PHET %é@b‘i’n@F gé \éﬁ b bdeud gér'lgtg(ﬁéisy ﬁé(}lrﬁ#ﬁy gvhen considering

Iments o od and app
thae chepvazious tutenirel doafipyratioms shagpd latpeheimbee of @sqircs abintyts.
of antenna %%nfi%ur,(fti ons a d/lor %ransnzhssi on . . )
di verldiusn QEYFE FREV0iq pigtiedse theass ot flatg and eommupication; latgney, it
VRI@bE Qested BPpBvide lah dRpYovEE E@éﬁh‘i'qﬁé &t A8 rd1RbB) RiiGhBRing the
Mor eover, enbodi ments of the nmethod and apparatus are
aptgnha epnfigniration gnd/er tansnhisssoradintensity petiemerdf ametwark entity, such as a
bvvi t hotut transmtting any additional bits or otherw se
gﬁeoﬁt%bonto the overhead associated with the
transm ssion of the data. According to one aspect, a
nmet hod and appar at us i NnBRIEF SUMMPAROCEeSSOr are

provi ded faor gbtaining a bit mask based upon an, .

ant efhBcthodrné apraratuhargbgretoreprovided i aspulanes with gmpgdiments of
. : L 1A0; | J i be

RESIRTR BB pho\ile JRARS RoRhddol sl ol chfenh

configuratiin 0xl/oregeansinisgioh kigveasityeschane.0Af suphy embadimentd/ofthe

the fransm ssion diversity schene. .The rality of .
it 40 ApRech s Pk 8 ol r?']}a_gﬁv @Ftl%ugﬁl#&%%ﬂl a plurality of
alfeARsI ST oufdRR I Sld/or tfhn%?ssﬁ)ﬂbﬂ&jérggmcheﬁl%, YT ePmitlifEthe

plurality of bits which are mask may be a plurality
trafisroifiet idatarte be mpanrsjiablyslstnofddRE apdtisterpreted nidoreover,

enbadi nent, . t he. bi.t sk is suffigient to rm.t at...
eFIRE MR unby R0 end B B coRFTED 1d Frofil it adliional
ihfoRNSBnSWitlvut Gaveiifing)any GHgitsalttits e otherwisehdding to the overhead
di sti ngui shed. In another aspect, a nethod and
aggosiares widh thedragemission opthsddtssor are provi ded for
anal ygj . I ' ' r: [
ot o icBifl B i Bl pHctiod Snd clpbra Bl Kbty are
poaddal foasbthminy abipinaskbised upen in drgenardnfiguratibreand/or a

CEEERPY I B0 Bah A GENEATLTBSRSR DGR, AEbis to be transmited

ESPES By b P yhrion i

thentaansmassionedivérsitybschemef The phyality af bits whigb ast medkad meiy.be bits of a

n.one enbodi ment, for ex le, the plurality of. bits .
ARG CAPECER et ey BEOGEpIen 4P p P astuilin Stifs which
aRNABEKRA GhhATEHR 5 plhﬁﬁt%ﬂcyﬁﬂéi‘edhﬁd@@? th&dkQURQ) ®itheIddde at

| east three different_ antenna configurations or
embadiins.gho hit nagk issufficient e permit & least thecdidfpspnt antenna

Ny el . an
v e o R
mﬁpp!lﬂ grlualg@ﬂ asgait,i dMetﬁﬁd Siydl IWaSatWﬁ:nclmd?r_gnip‘rbfﬁscﬁ are provided for
physi cal broadcast channel to a pJurality of resource
cBhlggoE eoITp i 0 3 et et repsivesioi deksamyisokhigh opgef a plurality of

p?ﬁ%ﬁHé&@it aSIFEIR Ded %ﬁli@& £ 48 Bith Und'16f BER Hft@nﬁih%adnsamenna

I catlive of an ant na confi guration and/ or a
configuration and/or a transmission diversity scheme based upon the respective bit mask

that is determined to have been applied to the bits. The plurality of bits which are
analyzed may be bits of a physical broadcast channel. In one embodiment, for example,

the plurality of bits which are analyzed may be a plurality of CRC bits. In one



10

15

20

25

30

transm ssion diversity schenme. The nethod and
apparatus of this aspect are further configured to map
wo bmopdusal ity of synmbols such that sufficientPCT/IB2008/003554
reference signals are included within the first two
CHIC Hg ﬁ%a?f(Ws% ﬁélenﬁ 1 ﬁgrﬁﬁlsgtflgag %dlh&eﬁ%{&&naat
ree eren a con urations
cbﬁﬁgl&ﬂﬂcﬁﬁloﬁ frafsriviesion tive ith 8chsneks ®o beumqu@w disyinguished.

d hed. whi ch t
S e LRt Sk e
pkdviddd l?f] %aﬁﬁgg Qg)llﬁjaﬁfysof s&&?ol@%&ﬂ@%oﬁ%ﬁm@ﬁ%ﬁ%ﬂ%rmast channel

e con al | the s conpri se
to helyphlity |o£ edsoimco ahtuv:sts di ﬂnnmlgandnpltetldhwannsi ofthetresofirce

he b-frane. ne enbo t hod
S S £ TEBATICE Bt FUToake A1 P Bt PBypafign andio o
tﬂ&fiéxﬁi@s@@ ARVeksH§ stR@nd VI mathod hRPaGAR uCITARR\kpdcPar further
plurality of contlguous sgn‘ool s. I'n a further aspect,

canfiguredt manithgmberebiyd symbola gueicthat Spyffémeﬁs@fﬁreeﬁemgnals are
u?cll(l)a/ed ngfé p ﬁr?f: t%v Véy&ﬂ) G(HJ etr }?ﬂ(’yﬁgcélnlg ac?éé ??ﬁné@?%éghmt at least

tlﬁieé airffarm Aftefula wﬁfgnmloﬁsmrf tkzgismas‘sio@mlwdt;ogchames to be uniquely
transm ssion diversity schene based upon differences

%ﬁmgulﬁlpﬁsis. B anstancenipdich the phyaral dmad%st chanebigdacluded in a sub-
t

B B 16 HEREcd SR b FrefoliBhd BMRRUERAY B Sonfiglfed to map
aHrod tlepgyarbetsushiah eomhprisetbe physidal broadchst channeldo elieysecond slot of the

tingyi sh be en at |l east three different
SEbyTReiao D AR bOmeRE e e B AR BRLES A i eE o gna al of
W%Ho‘fhewﬁi%ﬁ @b ?ﬁ% ¥ PRGdiSal bRsakesie chanhéinb A ;Ih'i}ﬁhfy' Jfbntiguous
two synbols of the physical broadcast channel
Sb’mbolances in which the phyS| cal br oadcast channel IS
|ncI in econd _s| ot
the TRRRuHRAPD B b T AR AR abls B nERE a BRGR T e Hrfvided for
réRGEhyY 8 pRiréht?Bf Eiebsly Wihdhscomprisha PB}’Bildall Sﬁ)atl%t eunaelc amd for then
broadcast channel in the second slot of the subfrane.
defermiingamatenaarontigwationaide adrmsminsionativrsiprsphee based upon
BrEES €Al BfbaliCos] RN SRl pellee iU B iin the
foft tovonymols v tlﬁayphysicsl Beddekst ORai(el. FIhl thiN aSpect ke BEioRAhd

VIEV\BO:T Havi ng. t.hus .descri be :
BB At efcwﬁvglﬁ@%mwﬂy 31?“@%41%*} Bgtwegn phdeast three different

aﬁf‘cﬁﬁa{ @(ﬂﬁ%ui‘ﬂtiohs HPM%]M%&&S&?&h@ﬁEQ%@& Ylb&gthe reference

draw ngs, are not necessarily drawn to scal e,
sambommmeld WIFlilrﬁtheI farst wvodkiyadhotsmfdhe physival/eedastadhannel. In

.Sub-fra r.mal lical prefix f.or a single. .
i o v Ay PR e Sl Bifgbdid e o ol aving i
ah@ BN s kheSHBhbA P apPatdiusm b RIrthey €dnifigatednb @édeive all of the

for a two antenna base station; FIG 1c is diagram of

smbelsveneh enmapriseiihe physieel Dioadrast channehin iy speangislqsogthesub-

f;a%e. %n 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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four antenna base station; FIG 1d is diagramof a
conventional sub-frame with an extended cycli cal

w@e®@bioso48Dr a singl e antenna base station; Fl GCI/EB2068/003554

di agram of a conventional sub-frame with an extended

cyclg j t i o
Y LS A, SO, PSSP s
ext eliwthgaliad desadibgd edbodirherts af the tiveative ingenbad erms, reference

station; FIG 2 is a schemati¢ bl ock di agram of
Wi BPeber 8245 th A arcempaYIRE S ™aRSSe Bt 2Rt nsscessaﬁ@y drawn to

st{l@SaﬁHtheFB{&mi on;, FIG 3 is a schematic bl ock diagram
of "a communi cati ons system accordi ng to an enbodi nent

of t FéGpl=isargramvéacomentifabsubtéraine vdilegnermabtydical prefix for a
sub-frame wth a normal cyclical prefix for a single

SIgfeANRng ase 3100 on according to an enbodi ment of the

presens. 1BseIddran of EeShvehfiond sb-FHANRWIH a AoshHd cdlRBEprefix for a
with a normal cyclical prefix for a two antenna base

twp anfeomrn kasestatipig to an enbodi ment of the present

I nvention; . Fi 4C | I a - it h.

e Bk SRR G B AT foro
fagcmieha badeGtatonenbodi ment of the present invention;

FIG 4d is, djagramof a sub-frame with an extende

, d ..
cycl iF@l 1dischiaaram of a goayengpral sHo-disps Wilsan @itgided gyclical prefix
f@lc%%ggggteh% ge[geg{mgﬁl’i ment of the present invention;
|

els agram of’ a sub-frane with an extended
cycl ifd@l 1egiselidgrarh of a aotwatiamt sulnfrabesetisaratxtenled cyclical prefix

accordin t&aan enbodi ment of the present invention;
fer afwogntgma ase stalianos 5 sub-frame with an ext ended

cycl igga! 105 @fdg¥anh 8f a BorfveHfioRN b ABME I i &kdn@Bd cyclical prefix for
according to an enbodi ment of the present invention;

afb@ angening basefstwmhart of the operations associ at ed

w th oadcast chanpel, transn ssiop..and recepti '
o TG e B R br AR Bk BB EF R Bt BFFRbIAR to'hn
ibodibhdn® Bf the Gresént iavéntiohpwechart of the operations
associated with broadcast channel transm ssion and

r eceptifohls hschematichioek diggiam ain earpBERIGRIRNS SYstgm@ccording to an
R5a bf‘%ﬁ%’sb*résgﬂéin%}ﬁiloﬁ‘ G 7 is a flowhart of the
oper a d

I on assocl ate oixhart of a procedure of
ut i | iIFAGN4pa iseliagnalané v sviefiamensith @andaiad cydlivel mofie fora single
configuration and/.or transl;r%']ési on tLversit schenes.
f

aPIETRY PEE SIESTRFIOT BN ERHEI PRAUMCR! Jthe RreSHit dbehton;
| nverdGoM, W diderARWrASubleRatel Wititla BBl tikiickl frefigferaf @ antenna

base station according to an embodiment of the present invention;

FIG. 4c 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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with reference to the acconpanyi ng draw ngs, in which
sonme, but not all enbodi nents of the invention are

w6 bawnoosdndeed, the invention may be enbodi ed POT/IE20§8/003554

different fornms and shoul d not be construed as limted
to t
embolt et o AAVERER ofBle JpRfan Bslidiod vt ipadchll e
trasdmissiyn &ﬂbﬂebﬂﬁi@h&n hﬁ@ﬁianbewuh raq eatbodimdnit ke thegireserptniaeention;
n(imeral s refer to Iike elenents throughout. FIG 2
anq | ustrates a bl ock diagram of a nobile termnal 10
that py@W 2 DeRHakt offE}%'Bp%mg'a%@fa%d‘ﬁoﬁaﬁn%%ﬁﬁé&dure of
invention. It should be understood, however,
utibing ecdusdaphionsics o d¢tMInawdnraimnﬁgmetlmaﬁmct‘or transmlssmn
de scri ed is merely illustrative of one type of nobile
dPVEFSHY SRS so known as user equi prent) that woul d
benefi t from enbodi ments of the present invention and,
therefore, shoul d nopEPAILEROEICRIPMON t he scope of
enbodi nents of the present invention. Wile on
b odRHSAImANS @fbe RisseItaneation Wall nav be desaribed mose B4y hereinatter
i1 r r
\A@ﬁqef@kéme l?cﬁ%lg %Etfedng?ag&gl? d?meﬁgllﬁp% k?lt? g'rh%%nsgﬁfé 9@31??% a®Embodiments of
tl'mlntzeaimloa acd giotval Iadest stheitven(idDhsy be pmbedisd 1rmmlanj/ different forms

oGS APHCR et o5 rtisd ¢ Bespiponunehset Fh estincpae, these

eﬁabbaahlews%é pIQ)fwdéﬁ'SG ta I&Hs RYbs\E0 Wil @étfé?}t IR abl¥ SRS,
can readily enpl oy enbodi nents of the present

reqmuemnenten Likeurefenenceronmeralssrefer ecqhkmdemnts ﬂiapugfg)uhot

pr es lgﬁ? r?ﬁblé{ﬁst?%%glao?jﬁ 8%&?&0 8{%’ glﬁ)gtf L z(? Bfat Wald benefit from

cRIBB @ ARV IhOpresdhe inVe RSN LTt sHbuENbé ﬁﬂdeYUtd)dd Bewpvdrhat 4 Mobile
descri bed below in conjunction wth nobjl

telenhone pedlusioated apsbhareiapfitesdgscribgddsmerely lﬂlugtmsme&f gae type of
f
m(}b?l? rl;n?l?aq 519‘{61{“.‘0%{’,}‘2%5?&/.%{] g{l@gﬁﬂ%éj@%{@?%lggeﬁér%ﬁqun??ﬁ53dlments of

tlfdJ;ﬁ,bwﬁCirivexli’tldM dnkd, thetefore eshpuldfnoobé eaker pplimitahe sope obehbodiments
in the nobil e connuni catiaons.industries .and outs

.Oof
of e HRESIY 8VEIBiPiy B ST ROREDEN OF s s (ot 0 S istrated
ah& Wil BaherthabBCAddEOGd30r %%8&9 Bf &ani g, dﬂ?a’értt%'ﬂ?:ls &f moblle termmals
antennaeg I n oper abl e conmtini cation W th ransm t
sich anbriableakigial essistdits (PRRASDiwgkss, mebild cranptmersmpblllmﬁelew&ons
ncl udes a ar at ch a t
s s edudPh o BpURis-fatiotes VigBo SRailR (S ERi8S apgother types

of %h%é WEPteRt &ﬂ%ﬁmfcﬁtﬂms sPsterh§, 288 Mati{l ¢ Emprbyashtbodaaeity 6f the
6, respectivel The S|gnals i ncl ude signaling
prqsemrlnmmlon Fnrtémmm apRrEquipnient that iginpt mabide mag also readily

st ndard f the Rl b lul ar system and al so
© qu% ‘He"‘F%Q‘% c?%%lflgenglﬁh/or user generated dat a.

I'n thihe s?ﬁéﬁﬂradd nidie®doteinbedingsn ¢fahe pf2s¢rs imvenebh eilbbe primarily
operating with one or nore air interface standards

deesitbesh el isiropiuaetinaonsh mebUeFemMyRICEYRNSSPPHERionE cHgwever, it
shdA§ Be uE% rg‘t@%{d fat {He! S?§EI§]%B Aeth 3& eﬂﬁ)%'d{ dtE6he ?Es@rg invention

I'S Capa operatrng I n accordance w t any o
canbbatilizdd ifiicosjunctimcvitida varty df ethelf applications, both in the moblle

fourt h-gener tlon conmun rot ocol s. or. the

CPB SN P HECy A e the BoBHECraBis s dusg

oper atyeRRoHiR t&FHRAL10ANAQui¥stal 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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second- generation (2G w rel ess conmunication
protocols IS-1 36 (time division nmultiple access
W@ ToMOYHs2 GSM (gl obal system for nobil e comunPCEIB2068/003554
and 1S-95 (code division nultiple access (CDVRA)), or
s%wpz%}? 6& %I}J rec e%nﬁ(:sri at 'lslﬁ?rglil}e) tr:ivr\qs{ggt%elslé a%g F&Ié%gvméﬂ rg%ectively The

siphslb ﬁfal(dél‘ﬂgi)ahhgl ifoehhation Wl bBézokdunge Weth thdmpintdrfage stahldvt of the
LTE), CDMA2000, w deband CDVA (WCDVA) and tine
amlxpp&lp @ﬁlhgl%@megh énd a]@@wp@r(smc ye dats and/or user generated data.

pr g{%gar? CHE mﬂhlg q?l{ré@l 101§ I@Ag)%ﬁl% é)g?g%?d féé:alé]th%ﬂe 01("e more air interface

5ort
sapiads comnsmadatias ptdn@co@ ntadulatien ty2@s,iand lacchss typeanBy way of

.such as circuitry,. desirable for inplenenting a

IRy s FEREbR SRaP Rt e rbng paTcoRgnEE g any of a

nﬁ?ﬁﬁ%fq}rstt 82of@Nh#@hhPbr %gnﬂ%lén&@tl&%mﬁrh&ﬁgatﬁfn protocols or the
digital signal processor device, a m croprocessor

llkievFQreepcammtb thermobite tanmlnalgl(kmajdbgcapable&f epenatieg in accordance with

|taI to 0 onverters, ..and
sceoiareniof R rRg Eiiareap i prstebfiysr RS sivigipn mottipte
atdags (MUNIWG), (M gldbal k9stainfombBilaé SAmBRcAREY), dnddSD5 (code
devi ces according to their respective capabilities. .
divisior mywltinde a@pssz(g?mﬂéé) aayiththied-generaiiga (gﬁlereless communication

piole&:oﬁé 3 &l Agt%mb&smmie%@& 1&{%{%89 gaagm éuwg ifAY&ing

Ior to no I on an nsm SI on.
Umms mﬁg rrehh eE)VoRﬁoﬁ AUTMBILTER n}DMyxzom; Iwideband GDMAr (ECDMA)

voi.ce cader, and I d
an iR aiv ey aahiencoR I TR SCPNER 40 foreh 2epr s 40)
v&f%légpg&ﬂﬁﬁnﬁgﬁorpﬁro%% otQhd i@ € programs, which may be

stored 1 n nenory. For exanple, the controller 20 may
be citpaihderstbodiat theiapparatus @mhsastthmqrymﬂm@ aniudssjmhans such as

CBF‘BHV%}%\S t I{?%gﬁllpéqvlﬂ\?%\}\}gé ﬁg I%Bii iroegl(i eclt If l&f 1%18blle terminal 10.

Fof 803P1E, tROEbrtRE8H YEmA$ Be eOMbASHd of AUFiital Signal processor device, a
| ocati on-based content and/or other web page content,

micropragessgr device, wd sarias anglps fedigitaFopyetess digirlygmnalog
c}f;%\p %rgg:%q %tilgr[r]%]ésg)rt glrr Jé%? ;ﬂrorrrll rol. TIF %&Bi’f}:%r FJSH’% fluhclﬁﬁms of the

SO conp
nfobilé @érniifd] @ Dfage alldcaret bdiwign alitse dévicds adeording te ltlteh‘r mspeatlve

conventi onal earphone or speaker m cro hone 2
capabilise o hogonteailer 20 Susmasialn inFyge mi’e%ctwgp vgp coycbionally

et GRY RltETe @ nid g‘é%ﬂ& ﬁ?ﬂa \Bg&)r ﬁ)omoa_ 8tidto4ld transmission. The

I'nputinterface, Ile termnal 10 to
cbﬂmﬂlev eo dart addmmalllynmtluahheamm;erma‘l vaica godbay an@lfm@bemlchés an internal

e ool s benuteleal By RS GnRy 6 bBegaRdfl or more
Sbﬁ%te p‘?'@éfh% whiGh SHY QI sTBREd fh 1heRbHIFd8 ekdifipls Q3 6htAddler 20 may

the keypad 30 may include the conventional nuneric
be Gaiblewitb pesitimgad-okngativity program axugh a3 i epnvsatienal Wigtoprowser. The

soft .keys used for, 0 atihng tF ' j .
Rt N P maen Bl R0 G ARl arkfreccive web
conRNEe @&dh%abcam’i%dmmmdmﬂmranmwupaga bentkmymdrcﬁﬁg to a

nmay al so i ncl ude various soft ke%s wi th_associ at

Wirgless Aprlication Resdoqol 6W AFQr Hypertexh hiansfey g,rotocol (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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the nobile termnal 10 may include an interface device
such as a joystick or other user input interface. The
worpiwbe48er mi nal 10 further includes a batter yPGHIB28e8H03554
as a V|brat|ng battery pack, for powering various
i t u' t ow E[hee r tregﬁj 5101(9 GEah%e &aq; 1hLlﬁde any of a
i
as optional’l'y providi

dﬁﬁﬂﬁﬁﬁf d‘e&lceb’ hlll)d\ﬂifng Qllib @6bite @ahmal Hbio&eéﬁw@d}dta silidilﬁas a keypad 30, a
nobil e termnal 10 may further include a user

tonsdhlielpUngy shogm) er@ht) pagievice; ybFRasdipegts lpg ? the Reypad 30,
tﬂeel\(e}ﬁ)gd !3“6‘}4{0 ?gné’}ucw 1?18 %éﬁ%ugﬂrbh hbmefc (0[O farld Ma% J{J&?g (#, *), and

I ncl'dde exa 2 subscriber rdentlt
oflisir khrd amdlonisofe ks)a;l used fargpatatidg tiermoobite teamaial( 10. GOyernatively, the

uni versal supscri ber i.denti le (USIM, a

kew by FeBiS brsrtign YR TRk e o g gement, o Thy fgypad 30

n%ﬁj ély@ineahé YarfduRls6f keyd wftﬁaggoelatealfﬁmm% rrfddahﬁﬁh Bloalﬂ:matlvely,
bile subscriber. Inaddition to the UM38, th

th@tmuobrée tegninahH) map mmydew@ intgrfappdayicsi suph n%armyytlcl@trrother user

.ex I t o L ter

R s, i T P oAb e eraing

Uaft@rlyqﬁbla FoPpSReihg varieas diftuith fitxt hefpquiRkd)o sherargRe pbbile terminal
data. The nobile termnal 10 may al so incl ude ot her

19078 el a ontionakyproyiding mma@wab‘alhr%@n apra dgieeigblg oyt
may bg.nf W»@%@Juﬁn }'gﬁ%{;pﬁnﬁg 1?1£fuh§aﬁ§m&éﬁtg)fm%@{ﬂe (UPV) 38. The

addi tion y or tively conprise an ectri ca
&M 38k typioalbga arnmiby devieskhviny y proeessoybyi ERPROM UIMI3:83hay

R fTgTaPlEe & SUSFrIPSTTOATRY Tole AGEMY 20 verRab g ireu
c'ﬂRﬁdl{I@d )& 155106"}[5211 %Qbstcﬂbérrf@érﬁﬂ? HIodhféQUfS‘l‘mtd R vable Ub& identity

e term nal . For exanple, the nenories can
moduileigRe UdM)j edenThef Uyl 38siup,1halébsstar¢s nrrfpenatmml edgradntsist¢deto a

%(ﬂ?ukgglgvnibare afiél:tll(f}gtt? ﬂ']g IM thf, g} ﬁ]ilﬁ gel abll ?%g’faé/ be. eﬂulpped

Wigmlemoby. Gor2xardplel the wedbile ttériindlf1 0GRS inylnge Oélaﬁbéﬁﬁ@ﬂfbry 40, such
that woul d benefit from enbodi nents of the present

asyolatild Random pHeesss U@moryrﬂéAWswémm&éwa@wr%@ for thedsmpgrary
s rﬁg e(gfvlﬁ{ak ﬂ%vr{lgbqlse tef%ﬁﬁiﬂ ﬁl)smggp Bis fhe 1fflre '&lﬂ:? ll18n %glame memory 42,

r typés of user equl
vﬂlﬁblh t#n beaéd‘ibdﬂlabds aridloxﬁ’ﬁafy Bﬁfelmdvablleu d"&e ann-arntaatu’merilaryf@r can

transmtting signals to and for, receiv nals.fro
aéldﬁ%lélbé?‘t %t%mat%lgé‘fompgﬁ? gheleddgal 4era%af9fwggr%5ﬁn%k%f&e only
E%/r E Cg Fﬂa%@m%bﬁt?ﬂ RO 1ié ﬁﬁé’m@ﬁoﬁe@%ﬁ%&g afy6f a number

ar or no e networ ks each of
of rmﬂcadeﬁlnﬁimlmm sind deftaj used by shomebilt terminal hetonorpikgment the
Suc esw.t chi n enter. (MSC) 46. As wel | T
RcRRe 26 P BRuledRng O of RESHIE: ¢ Dt £ WEblpidentifer,
SUBY afhrS it RatloRAISHH B dipiSerd 1cﬁﬂﬁﬁcat10n (IMEJ) code, capable of uniquely
Station/MsC/ I nterworking function (BM). In operatlon

ldhmfmgtanhﬂectapamabl(bf routing calls to and fromthe

nmobi | ermn en [
meki n]geflg e n@%et P\Jﬁ? %}\é@cal flu raﬁﬁgg k@ﬁé %@ S}ﬁ%s)g{a?would benefit
for b dineheyuTakd prefent ivieatieH ispeotided KEhe\Myetht ineludes a plurality of

mobile termnal 10 is involved in_a call._In addition,
negwonyleviess, sueh asemebifedpmaingls 106 O 1YPRYOR #er equipment. As shown,

Jriropatdlt Rebbat t%ﬁﬁ@ﬁ?mﬁ? e@&Mnclude 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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fromthe nobile termnnal 10, and can al so control the

forwardi ng of nessages for the nobile termnal 10 to
w@eahof9m@sr a nessagi ng center. It shoul d be notRCT/1B2a08/003554

aIthough the M5C 46 is shown in the systemof FIG 2,

I xe t Kk .devi )
HRuF et MR TG X BBURISTRYAETARLS (B0 i e revvon
mdy disiebd referreded woa Basn$rat/ NS GintdywOrkilbfiddtioa(BMI). In operation,
utilize various antenna configuratijons. and/or

the MEGsisicaprbli oleiouting calls e Arkiromibemehbile npingl f G nhem e
u(?)iﬂl 't&ﬁllh’ﬁq 0$§m%ﬂm aaYlH ?&eﬁl‘ﬁ% %‘ls mheML 8 e%algtg]’ﬁ_ltowde a

ize various transm ss versity sc enes
cema:nfpbxeto andl&eneunkeindedn thenhebileB&mdidalcldnis ¢ompvadse agall. In

o3 e N T GRRbE ot poriine (igomyasiti e messages toand

Rt #RRNAsbileNaimifaAN (UaR] SR3ER dohfELAR @a/mtalrdaﬁg oERE&Rges for the
(SFBC) as a transm ssion di versity scheme. "I n st |F

nastbile tereniratdOdp pné oo messeging BSita It shoubbbpnetedthabaithough the
mt ante as hat C fregquenc
MSE PR hBRLRIRT Sttt 7Y 5 BETSS P s MERL &l Gemplary network

deVive hsd éMb&ﬁheﬁe of khie ;ﬁa@neﬂbedidﬁwé nottfigitddSC W6 ircanetiork
coupled to a data network, such as a |ocal area

erplayrgkaf MR, a netropolitan area network (MAN),

and/ .de: net : e

ai'r e85 £ SsiHBE RO ate Ciilradbi® By il iversiey
sehhedi mmahomﬁgt&auoﬂshen WMBmdé BY 44 haiipd extk ¢ronére antennas that

teway device nd th GIw 48 i.s coupl
OB RNt SISt iR SEteTss FPROYAIRI 1B 8UPE Bubegiatents. BS 44

cBF cHhPTRSSARA ?ﬂaﬁ%ﬁ%&eﬁ:@a dn oue%%embry%mtrﬁ&ﬁs 5, BS 44 can

servel computers or the |Iike) can be coupled to
compribea tveo tramsait diferviag thahean usteepmtfreimencﬁobloel«enﬂcs €SFBC) as a

t he pr.ocessin an inclu

P BUST A e EPTES abol P AR PR GP J4 papgomprie
O tradb i i tchAAY Bt Gfl us@ASFBC ﬁé&fhehd}*@moﬁéd dasdit 88 ersity (FSTD)
bel ow. The BS 44 can al so be coupled to a signaling

tapsRsission doreaiityPghiee: Radi o Ser vi ce) support node

( SGSI}% 8%; emﬁﬁdd%{%% tﬁsbhz& c%n%? cué;?gd td'a M}g u Y c?trk s'{léh as a local

SGSN ypl ca orm ng

aﬁéafﬂek\a(brkt(D,AN)ﬁa M‘Bﬁ:oﬂﬁltﬁmtire@ &etk&@tk S\MA!N)ha’rdi/w w1de%ea network

The SGSN 56, |ike the can coupl e o a dat
(NeARlbr khe M@Qﬁ%@awwqeﬁmpwtedste hert‘f?é rlse fpica

eﬁ‘l}})%lﬁglg%&(,el%b%églale thd RIS ¢ %lﬁﬂ&ﬁl‘o erwztfﬂe@l&[(tﬁ‘ W) 48 and the

frent, however i's coupled
G Watie oupled mwm; sches tholiterretith al tarmGaRGcesmueh as processmg

etwork 58. The, packet-sw tched t k t
TSR SR PR A8TveC e e G BRE bR B AiElRe o the
SR &M 1068 tRNdtethe 56BN e@c@nﬂ%ﬂ&gﬁb&ésﬁg eleffents can include
Internet 50. In addition to the

opa ok moremopcﬂsmg edementhassopizird with aglostpubiag syigin &d. erigin server 54,

a%)/\égh& lhk§ % %etsgqg dI ({I\‘!F“(ig (r::ga?g Cgﬁgl ?;‘%S}\IoGg and the

SGSN 152, BS #& €art 4160 dEoupled toaidnalin@OGRRIS Geheral Packet Radio
Sce(l?\[lf:er)%lu}l);l)org 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 56 is coupled to a packet-switched core network, such

-11-
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the forwardi ng of nessages, such as MVS nessages. The
GGSN 60 and SGSN 56 may al so be capable of controlling

wo bmopersar di ng of messages for the nobile term:ﬂﬂizodzm)()3554
to and fromthe nmessaging center. In addition,

g@&%& %g&@% Sﬁhé ackgtesvsio B@d t&e ?e%trﬁ\@srtfeé §(g%'l1é%i to another

evices s as a conp
GANWI/48) suehiag b IUTWIGRRS Sépposynode (GGSpJI) éd, atnd tthG&bch(l) s coupled to

t I th 50, SGSN 56 _and GGSN 6
ey SPegm%ht%R%. (b GOS0, 38¢ o tc%m&a? ﬁ@regwcghwcan also be
OHRIENY LETW 481! RIS DG 61 6OUHIN LB andshding Bhter. In this

e termnal 10 across the S GPRS co
regatdudlickGE8Netitoandithe BGSN ifoth;hedVIS&%L mayp be pap,hblﬁslﬁdomrolhng

connect.i ng .nobil e term and t r..de
ROV he Tiebiaebe SECH DTS erilte. a5 S50 SR STRY 56 may
alsh®e 'cﬁ}ia%[eﬂﬁtcoﬁgcllﬁlg thdRBARireeIhdiddges #d? th@Mobile terminal 10 to
communi cate with the other devices and with one

anth bomdahe megreBingseni€bor di ng to the Hyper Text Transfer

Pr ot \

Pt B BT o e, SR A4 L OpRSSLRR 6B B s
600devives sycheds arseitiputihg eysedny 5P @ﬁ@’bbd)@lﬂ@hlvéﬁm‘ay\bé kou;ﬂed to the

shomn and described herein, it _shoul reci ate

mabile terminad @ viaghe Eterngi0, f@s%% prd @%@S{e@ﬁ plflahxg segagd, devices
ST R (B0 oyl ot ICnaRe ol £2R g AR RS it Surf BROHEH the

I'n“this rega e networ
nodla birmnm‘l 18 apross the 1563 SO AP GRRA core meiworka 68 andi &mdéGﬂNtGﬁ) By

oy ot TR 50, SR "
c§ﬁ8@ﬁ}§§% SRMRAT 1 bARIn(Rer 54, AG) td Ak NitteA8sY, Ald ABbi(eX&minals 10

ourt hgeneratl on (4G nobile conmmunication
npy sopswinicags with ¢hel gther. depises andavvish ene annshesy sugh pgagsordipg to the

R PECP R R OBF  FalorTHORRL i b B DB
fﬁrﬁﬂoﬂﬁ@fthéf%leteﬁﬁhﬂalﬁrw | S-95 (CDMA). Al so, for

exanpl e, one or nore of the netmork(sg can be ca abl e
of sdpihereh nef cveRlemens of sYFTY RossiRle H%aetwwlﬁlsz gy and

SHE LSS RO BB, R, AN o

oax anpbe, ofang oﬁa nmmlber aff differentrettworkk flepugiathe kBES %dabhls regard,
ation.in accordance with

of su rtin
(i R B BRSBTS B APPOTBEGP BTG IRS TEAGGPHARE & pith any one
oM &iQ§ b mEARARM Iir,}gto\é@'\/&ch adoRe &Qﬁ@r%%fta%ﬁﬂﬁi- Qﬂﬁrst-

Some narr ow band anal og nobi phone service (NA
gewereidn (163, seoersl-geancation (2OmAhés, ctbltd -genesationd AG), 'BAQ%) ourth-

oBF B0 e S P RS bry ST O ETHT chipbEone or more of

tli'&ﬂitdv@rk&i) b BOSapaBledf suphdiiifi@tdrimahiegtiod in accordance with 2G
DVA/ CDMA/ anal og phones The nmobile term nal 10 can

wmﬁlqspu epmpanisaiion matacelsdiel 36 TRMA). Wi andd SZEDMA). Also, for
eg%ﬂﬂ% S%x{re'eoc‘)P %%or@ §g trlrlr-%{,l}l%w@g F%s? gar['ﬁé’ ca‘f)gﬁg ok %p@ﬁ&%s&nﬂgﬁrﬁcﬁion in
accordance with 2.5G wireless communication protocols GPRS, Enhanced Data GSM
Environment (EDGE), or the like. 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

S12-



10

15

20

25

30

the nobile termnal 10 in accordance with techni ques
such as, for exanple, radio frequency (RF), Bluetooth

w@ Bwp/o9i4sf rared (1 rDA) or any of a nunber of dPET/EB2008/003554
wi rel ess networking techni ques, |nclud|ng wirel ess LAN

' h
&EldAlg'Zfésiociﬂgl }9@8%1‘[ ?_nl“\lll%atlglg ﬁli Eff%}cﬁg é PL. %l)gilgﬂ/%ﬂle dmoglle stations (e.g.,
digifaRérie @TDMA/CDMARnslog payeespccess (W MAX)

techni ques such as | EEE 802. 16, and/or ultra w deband
( UviB) he arabile dereinal | 8isam furtherbe gpiplepio one ob orswiEleRgaccess

A T e

tHehraobil termimbl BDin acoordaee evithodchmiies sh@/\&s\/ﬁrr exhrhpleABdlo

fgucnes (KRS hisieoth (T Rafarnd Geb st ngte & ey O it Wireles
nwﬂﬁklﬁg&&%ﬁﬁe@w&ﬁﬁ g PReRds LAR (W N?’?ecﬁﬂnl%@scélﬁﬁ 8§IEEE 802.11

ctly or indirectly connect| n he nobi |
(¢.er B0hhlas 8@21 1 i B02HE gc&ﬂ%ddm ¢tg. )sxy@tﬂémtﬁgperalmbtyoﬁor giigrowave

server,. nd/ or an of,, ot her devic

o (AR REEn e f s e BT 76 eus? p P wiRbarkE whY
t&AATUEY $ih@s YEED 80N &S ambbiae liké. hurhe:mm 6L inly HeYDupIA to the
etc., to thereby carry out various functions of the

Intoipet 0. tleikaivit the MPC d@idhe 48s 62 cen bdinectlyraupled éothe dpfernet 50.
Ix? {)ﬂete Qﬁ?(%dl}ﬁ%{nlg ROWQ\Q%W 5 AP %S € 1n8§§@t®rgou8 gg‘h %rln{eﬁﬁt 50viaa

e conpu I g system erei
G’IFW 4186 rHiliBthelﬁh&Ire, in ohe embedinent, therB® Adaiadydr coasidersd m hrauther AP
be used

t h t f _
68ap*am18 b@fape@%edt Fgﬁgéﬁ%kyﬁog gr?da Wéﬁ)é F&g{?gfa%vhts?n&afa?@almals 10
ahd tlf%%%ﬁf @ﬁﬂ%ﬁ)& Stdrh B2 etﬂp?fi%lﬁps&tv%r ﬂi ahli®r Qﬁ)ﬁ§§£‘ﬁumber of other

I nvent | use of any such'terms should not be
dedketa the Intrinet wxethesmpbulet teemishals dOpan ebmenipamieneith snednother, the

th t d,
coppuBtg S Simefon (LASTTLY COMAELYIIGS PGB ) e e eminals 10,

sddh AN trahéinft QAR UEInikht Sk Sl B2 and/OEreREive 'cBnt%ﬁtr uaa opthe like
and/ or any of a nunber of ot her devi ces,

fnom, éhermmxsmmgtsmmmé@; Vs used herpiay thetermsd a@é’rﬁ‘mnieehf e
glg rn'éa 1%%’21%(9 %1mef‘lat %e‘i‘m? Wé?gg%&ﬁ %te%%%gég\ll) gflﬁ)orﬁée? % 8’2&5 g&hﬂble of

carr

bting etahSktedf retéieedmhl/dr%tdrai iﬂ a&admdaﬂ& w1$lu ebedimicats of the present
transnmt data, content or th i ke to, fl/ or _receive
invsRbiemt Thugapse ofrany ich terras srhoalﬂ nqt e t@@nﬁ% ipiche SRifipaRd scope of

eﬁ,%od@%%ogftw Seg)gsdltgﬁ‘ygflﬁ&{ver 54, etc. In order to

provi vari o Ing information, a base station
44 e willchel albprd:cmaed,lbg direatlyi grrimditectl® cmnnehtisglthemeSennmals 10

havi ng a predefin r standard or nat

o g B G AR S DR PRESER by ARFST AR PO IEBEFE othe
deviets, ffihe RRRRIet 50 tﬁe BB erthitals 10762h Q¥R @te with one another, the
rellab|I|ty wi th 'which the user equi pnment determ nes

computing system, Snthie guigin seover atditor totthereby earmhowsiapaus functions of

di ve the base ation
oAb i AR b S0 riRE: SRR nfe DR Bopgforreceive
caReAY, ah Oe thel [Ike R, (RebaEbuTRRlsySitmt 929 aidl/esthBlorigin server 54, etc.
i nvention to transmi t and recelve, respectively, the

PBCHI® Reder fsprowjdseiariows signaling sdomnasionnt Basfistation 44 may provide
t%“%sﬁ ERAFmER 1B Winh (- fithe TR 2 pra@LHHARS Stafl8RUGEE ortddt. 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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la-1f. In this regard, FIGs. 4a - 4f depict diagrans
of exenplary PBCH mappi ng for various antenna
w@emwbiogdsat i ons and transm ssion diversity scheeeE2008/003554
accordi ng to enbodi nent s of the present invention. The
El af i |
s T e D T T

pid3éft ikVdhtioh Rciradadt and lﬁttbffdf aéﬁpeé%ﬁ/elﬁtﬂé -HBGiTehatOs llnSpped to

conprised of two slots deS|gnated sl ot #0 and slot #

resouteg elemgny within asubdiwms ingehiferentamaner tr_l@n osg dgpisted in FIGs.
C rg, C

05y R B TR Ao PLURR Y fropine

van&p:semtanne catifgunations and trassnaisgidry diveraity skdwemies écofding to

wnl oad ntrol channel cal omnl nk
A TR Pres o atapion, T Sy I GH 1815 At Speiude
pﬁgﬁm eéso(u%e %gdks (FRIBEG NTBEIb-GHAGE W& DAk R ARAEHed in sub-
, hysi cal broadcast channel (PBCH), and

fmm%@d Ssmkfcmfr #@issomprised ofworsdote desigratedsslot 44 anddifot #1. Each

| so i ncl ude re erence
S B R BT IS B PRy By B gonifbisedr  ploratvy,
e$6,GeVshty-twd, rréso&fbé dl@néritharaidsesviaed Withahespbase @aidl @tich as a
Further, FIGs. 4a - 4c depict exenE%gi¥%sub frames

plsigal dgwnlila(or downlopdkcanispl ehpngel(B anhyvicaldawalink shared

e R AR el LR, I

sgnohrdnizatiea charinel &S@H{)Lea:ipm@;mbi lrahdcpstehantes (R/B(éH)g ahfi@nused sub-
sub- frame n co ise t synbol s.. The PB

RS bR S et f5p incinle Bffrones > pgmely, RO, R1,

RICLRER3 WHi G HBviae 'iﬁﬂ)ﬂHz{tﬁﬁl'r %‘aﬂhﬂ& Qe ée‘%Bn(f @RirParRPRBrth antennas

station, which can include The Runber of antennas
ofi ;hel hazessiatmn tfhgthbasFéGstélaﬁ 4rdepind exemplagy subdrasmdsssittoeyclical

er sche ut|I| he base statio

Ryt RO Aot bR 1wl Mo 8 i P HOR o
s?xﬂb@l@t Oﬁghaﬂﬂl@ﬂﬁaldcmﬁd gd Laffidepicendmplary E@fines vl extended
di versity schenes b mappi ng synbols within the PBCH
cxelisal prefikesswinare dheabtfian saneoriprise BrdyeRERM pyjnbels.
Pl acaqE ety A ik SFAHAIS of PREUA, A9F 05%hd (14 FRRALAYenna

or diTferen enna con I'gurations sone

cenfiuatativhninformatién foziadnabd statibr, fadiichndan riedl edegthe eumbeneflantennas

|.acenment s occur acr,pss the mappi ngs for different
ifieenatie Ba LtoRan: ﬁ’éﬂt"atfﬁné@%ﬁ’ vityaRsity scheme pifiliged byghe base

sﬁmeﬁ ,';ﬁe Pfacm% tg’ﬁ fréﬁesdéfsm%%d- @P&maelmafeoaatée% 'aﬁf?:nna
t he conventional mapping of
configuestoon and/csltmnants&pn dlversntycschmnes/lxyrrd@mxtgesypdmls thln the

e SRS L R R R B e o

a@ﬁbb‘é PERRHppigd B8 diftbrRat érﬁé}uﬁfcohﬁ@rﬁﬁﬁr@ N sdiRdEmBodiflech@)
nd/or transm ssion diversity schene of the base

sgffmqndm d!fé@amgeferqmee signalariademenls aseipscrgs theguanpingsror different
{Ijefgt C(ﬁ? igura Bg%%{ln Sec nﬁ %r{ﬂinsthylp ﬁlés? g}’]éc %%qsegﬁqthg Rh@%{ As discussed

abascinSbajfunoioraith € [Gshﬂa- 1tf\he o6nvicational Aapping@ of the PBCH to resource
mnthreference S|8nals associated with the additjonal
eéﬁﬁ‘%“é‘ﬁﬁw asingither wosds thepositian obrderenteaiignts, withig the FBCHpean cause

(ﬁ%lea g@%ﬁ& d%E&YAtQ&%h thd \lib%r é%&&tpwrﬁﬂgﬁgh of % antenna

sSuc
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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mappi ng, in accordance with one enbodi nent of the
present invention where the reference signals
was®moov@srd with various antenna confi gurati onBCUIB20e8/003554
subst antially in both tinme and frequency or at | east
fe cesé%%%a*fé‘gsssél%eﬁ QRASRE hoh énam%:ga‘% ’oﬁﬁ%&ufa%f)e%hs bhd sthtion,
reas eTTor Tate assocl ated W the ‘user
i.eq Rzrwiﬂ IR3, SnlfdicRigprodtedin thé fdumh RBCHRPMOIO ncﬁs gjah,aet PBOH
and/ or transm ssion diversity schene of the
MAPRINE acrprdpnge Wigh pog cmbpsipengh theRfgsank atvelaw ' where the reference
%‘nglg AR AL \Vltlg{lgr{(ﬁl'é %Hl%l‘ﬂ%?&d@?l%ﬂf&tl%ﬂg ditfef Eﬁﬂs&nué‘u;l ¥Soth time and
tenna configuration and a fdur antenn
firequdricg or at ieast mogaso thlah thve cfomwenthmal_.meppleg;wan mesolt in @ decreased

nore reliably and perhaps nor ckl det rmne t
oAt G sty gdd T apBRtss SR adionpt B A img Jonfiguration
afA&/BE B HisdidiEdiDaSRY SR QT the Rkt Sfio RGN SPREH RS pings

I nventi on can generate a one-to-one relatlonshlp
thee avessagnificandy d@ﬁf@dntdm\mmafog oxdmpler atwaantennd cantiguration and a

f(gl?r%% egnill% ?%r}{d %lfa r 9% e%ﬁ{hg ST ] evenlt égng ?oa{nlore reliably and perhaps
n§de qakk@nﬁ:tenﬁ)hel tB@ ﬁlﬁaﬁial’t@nﬁgﬁadblﬁ fgl/enfrardtriRonkversignscheme of
t he symbol s of the PBCH, the |ikelihood of incorrect
thenkase ation nY AERHSSMboAENGHHYf thE HYy eBURIb eisgenFralfc s i9Pne
f
A T, L
provedeasgevdntiag dhd frepagatiom bt mootvedt wetennd tnfigBfation selections. By

R RSB SRR R b B o

iSOGt At Sind Ynfi Surkifis :p?(f\@dlﬁé‘ e ceistideSodidd6f the ?WGH Bdh be
Increased differentiation can be identified in th

rédviced.a\s mmwnbﬁames &FIGy. da prid prajede amexgoplary QB&H mapping

tl\é\grt[%rg:a%/ QL It?x %11? %gﬁ ogvfelsgﬁ{ ﬁ;eé(gj%&?pgg}gs g%resource elements over

thd Pn® SR Una P BY Han ke s StitHouP Ehang itghh@fef&encbhbigrl sttidhge due to
network entity or neans. In sone _enbodi nents, user

theigfasensatsignglsc ATha sesuliisg|increasedidiarentmtiop cam b isentifiag iy the initial
P%H | m!x&l% Fhat Er% PROY m{iﬁ%@&&&aﬂcﬁ vag} ?aLg}unu n%@?a %@?E&%ﬁom

urati on Suc

ant enf a@naeﬂbsdmtehanfhmmlpmg dfltlvﬁePBCHycaadeemplenfenaad by a base
base stati on In sone errb}cgdl ment s, the user e

siagiAn.uch as BS fieorspibgn nehms ﬁ@tl'tyd)rms 19 &0 od?ments user
gﬁﬁ?ﬁ‘leh@ lsu&xsa%mllgqgﬁrlﬁﬁqw 8} fifler HEarR AR 0RRze the PBCH mapping in

Iguration an ' e PBCH decoding trials in
obtajkeng the annea nmfgutett@naofonmmora sechmasghe oumb‘gmf anieoms and/or
Ref err.i ng now t o Fl Gs gfa -t4%b_£ e d'ffgfgﬁ th
UADYBISHIEN SLCEHUY S REURE hOR B BRREH OB TPU e the uleP®
eaﬁ‘@%hﬂ@aﬁtutﬂtiié el B eH ¥phthgao RelkeRhulGYIe! parallel B§sﬁfﬂ;%10ns

can be highlighted in conmparison to a conventi onal
regasding thecanpinna ednfﬁgural@@ndmultlple RBCH degodingytrials4g ordep g0

d_ffp hnegg%? rrec#axﬁg&%nggh %u%“oth Syrrbol #3 of slot #

3 Cong i onal mapping, all synbols

of t IRefétBeEIn6W Yo fFGGmped: thetdefferefdes#d thel slynfourstabﬁfmated with the
contrast, all synbols of the PBCH may be %ﬁ) %p
PRSTH mpnsing os‘yn%mbodlg\?ehasa@,clatﬁwétkérﬂﬂr@al: 13} i fax can be

h%%wgéﬁpamh% 5 R3hvehfi6ndl Ha?)blr%ycfépﬁltedQB Fi68 1BBEH 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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a normal cyclical prefix, namely synmbol #0 of slot #1,
can cause PBCH mappi ng differences between the single
wandoengasronfi gurati on of FIG 4a and the nul t P@i/EB2008/003554
antenna configurations of FIG 4b and FIG 4c. This
[
oK pl g ORIMRRBR™ Note bt bRk sPRpp0t b P CYmapping fo
asmﬂnal dyclisa meefer,rhaxde]lysyhfbpl #(hef ghdtaid e canndause PBOEahapping

t he efereg&gssn nals within the %ﬁols f. the
e howieeh e ing|E ARtema FopBETation pl, R 8 dhealgiple antenna
cBHﬁ EANRYEFIO 48 SR P16 $hifcah BE diBeHhe ﬁﬁ@&ﬁéﬂtn&l Mcatlon of

th e I ncreased diversity can assist in determning t
thetebarerzcesignalsguitlin ithersyofbols c}fals@PBCHt iAsuch,rinsonme embodlments

nments, the r ence | hav
(PR T oot Eria T oo oVt R Sad oo dhg PBCH can be
B GBM ikPEHskd divetsit) BStwiedn wa&ten@aﬁhh@@hﬂmmaofthe PBCH.
configuration to be uniquely identified. In the
/’sqs;btdﬂm}‘séhwrtcrﬁa@wlﬁwﬁwaw@si ipaletepnitingthgfantepm copfiguration of
%e %tbt'ic?ht I?lysgi%%l d &t{; %1%'% % 818 le?hyveosﬂkﬁ/cwntly different
erence S|gna i Ch provi or ma
plegments agrokiiéifferens hntamtaeomﬁgupaamas tbep@tthﬂt eadhraniten®ih @onfguration to
where the PBCH mapping includes a first OFDM synbol
bFH‘&H“&’drfﬂ?‘?@@é* only ROeference signals, it can be
det engy & 1of th
det SR gk fiEUNBFARIGA EAN QUL 3 smpol of
PB(H Awmpfcan CONvamamﬂy Rﬁ ueferentesigeale whichguoadd mfisrmation regarding the

es ectively, t rst s 0
TSP eaB P 1 PR PO RRssS WIGTRAhE PBIGH mappe fElodesa first OFDM
%fﬁlia@[ BRCDNPrEEab Ay RO referdHce Vighls)] inER beddi@thihQ0BAH fifigle
he second ‘antenna. As a result, in instances where

apieanPETHi cvEgiionng being Hitized. Aleyaver, intheigne-freptss of ﬁéﬁ}s 4b and 4c for
tva{g aad fo I Sezﬂd{%ﬁh cf‘mqtltons rg{p%%tg\%?}g 61?,]' @x@?%y%%bol bf ﬁl%ri’lﬁ;eH can not

ion I's bei

only dontal ROfrefetdiee sighlile, tlit bfse Rantfepdnico Bighsls wehixh proeide \Mtformatlon
antenna configuration, depicted in FIG 4b, and the
rﬁgmqhnamee%@ﬁ%pcg@mm@u A TeTLL digstaness WhereHihePBAZ magping includes

SEPEBM SR CoRbRa o0 WP} AREREP I T e
cbwhhrmdmhaasmdtlammﬂlnmmﬁglﬂmnmmbang etiizedconf i gurati on
f FIG . 4b th t he PBCH cont aj n. .
o dREPER i SHERATGonecendly Yo SR fen QAL BCoRAEPigted in
HiGe 45 B 1iRdent &ﬁeﬁﬂh@oﬁﬁ@ﬁ’raﬁoﬁ 'd%ﬁit:te@:m@y&féb@én illétﬁﬁe identified by

i ndi dates that a nulti-antenna confi ration,
congfleriesthe serond aymbpDMmslrspnbelHdof skl i efdbe BBCH In the sub-

TR ERRTEsd b i i PR BB TIATIITE bl Faliymbol of e

HH@H sabcdt@iiRoasermcatighalyi AB atréRltf @Ufstaives Whare the PBCH
configuration of FIG 4c, the second sg/rrbol of the

pappMecasiudeh ffsh ORPM symbel thatrindieaesthal aymyltisanippnarponfiguration,
Al ?Hdl&jd:es LEQIHEROES {yﬁ%@ap Qorhé&?ﬁeg Bb IE‘&CI%HQB § %'rgel% Bt can be

ant ennas, respec | ve nst a
deteemenetihisat BB affenna n@ﬁgmcdtmdesbang un]sledOHdWeSIynﬁmthe sub-frame

t hat | C that a ti-ante on
s Wb BloR T ACPERR G RBLAT H afodbs P b e TPl gf the PBCH
B3 cHRAATENSRI RS WTBleRce difnat@WhRR 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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determ ned that a four antenna configuration is being
utilized. Simlarly, referring nowto FIGs. 4d - 4f,

w0 beoddds8Er ences in the synbol s associ at ed w tCT/B2008/003554

PBCH mappi ng of anot her enbodi ment associated with an

1M&QQ%9C0%M ‘6F Iﬁﬁl leb%f {hiit %ngllfbrggs Rb%h R%*}Ef%?edgé‘ Slﬁn?—lf éscan be

nparison to a c gnvent i Ing depicte
dbtrdrminéd thasa diﬁscantebmiccaiﬁgumtuon 1s:bsnpgm‘alnzedn with FlGs.

he. SHOILFofPng e G0Nl HEAIPSIS R O DD asociated

vaihSthé PEEILSRheshihg SMArdtHE EHthi%léi\F I&Bé@tee MNfH Mx@éﬂd@&‘ cyclical
while the reference signals in the second synb

pretfiex qaBOpIhighlighted an eamoparisoe tmacmmﬁtlgml atappmgtdcplb@d in FIGs. 1d-

[ froma four co tion
15, Sh 9O HbEEEE TPy h (ARERAR 22 AR sy in the first
sPAbNUThEPBCHI REmit A 4ETElGdnteiBR & ofifi dlraBtSto lﬁrﬂistﬂl‘gﬁfshed from a
equi pment in accordance wth one enbodi nent of the

npiple ﬁntem@ﬁﬁg@mm ovhilgethe saferepemtignaly ip thosesond symbol of the
P%(ﬁ-; ﬁ f’%\yd ﬁﬂeﬁg}gﬁf?@n&ﬂ% t%'bfe.fd%t g{nsﬁl&f ﬁ?rﬂ% four antenna
gura S CP] enes

con I'ons an ransm ssi on @i versi
cunfigurationhe first two synbols of the PBCH vvhen conpared

to the conven nal PBCH i ng nthls regard, PBCH
mappit g*u%éléfcé%&é{dn%ﬂpé’lg ?f'rﬁ%@u‘ba-rf‘ﬁ porsed by ggiworkenfities, such
aélhage favlbf{@ afid diek %&ﬁlﬁﬂknﬂm@@&da{cervaﬁ%mo%hgaﬁ lo% tHepresent

for each ferent antenna configuration.
inetdiion mmaidey substantldiupmpr@hffeteotlatiml betweerthe difdrerPBdienna

i d ted i la- |f which. [
CR LR RS BEY B P ESt e TSY FEHSmER MRS Fr o gmbols of the
PBICH Rery! &&h;f;aated Wthé BéBRARokd PRICIHIMAbIAR. Tl B8 @%éra UPBCH
antenna configuration, it is _noteworthy that the PBCH

nARpiREragsasintesk with thetsybdrameg ok EHES 461 4f¥péovlﬁ% diffeggnt number of
rétn 1'[C ﬁ&p S éxﬁatlse P%héc' Fﬁ?vi\gfoggé%xwﬁgr%pt e?‘L é@ﬁﬁg’g&b@r ?T/]Q 1§?nally, in

cbﬁ@&ﬁsoﬂlté fiRre@nveniohslMBCH andpipiigr déplctssindii@b.oa — 1 which provides
ransm ssion diversity schenes to be uni quel y

déff@?‘iﬁ%@ﬁi“é’ﬁ’é the faprdi PBEREPFHM symbel to Aistipgesh FappimHenna
O{’j‘s ﬁg&%ﬁtﬂgge ur&f URSs AbtbwBith u)‘ it EPHCH mapping

e user equi pnent can
accurding €0 emhtbdnment's lo€ e 1rmsd1&on Ilmcot‘[bmatmacsufﬁ(sérm epmbreref, reference

f he us ment c C e, varioqu
R I AL -
cSHﬁ’éd?atl(ﬁls @nd/ o@ﬁ%s?fgss‘i&l &b&‘sﬁﬁ ScHeBRY €5 bhiniqiBl¥ Bfstinguished.

oscillators, anplifiers or t i ke, such that the

user f’eiqlmqmﬁmsmoélse I?MJHen@xmmg acsewsiing e smbedisment groups all of

SRR BN RS pERET EALEIRY s R LR o o

nkRles \th tHehRdrodlecpitody, the &Sﬁec{] ¢ Rhh Yeaetingte vafigus functionalities,
entire PBCH is tgprou ped toget er wth no i nterruption.

speh as ROMPORFTtE Af the repsly IRmHEhain e ANalog t Aigitaheomyeiders mjxer,

k
QP B o 5 G EEH I RTEPUSARH B8 i s
toreeeisisymbols gvhighcthe usardquipmenedhes @ot kequirat Blrtheawhe 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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time of switched conponents by one overhead tine per
sub-frame. FIG 5 is a flowhart that describes of the

we@p@pari4ens associ ated wi th broadcast channel PCT/IB2008/003554
transm ssion and reception in accordance with an

enbo 33V
mappt 1 s b ARRARRETLIYARE bBGtaRHS bbb broageas
chamer lgaﬂﬁﬁssmrt dndasceptibo th zmemtdamde witlean embodiinent ofTthe present
procedure of FlI 5 can c rlse p S ols t
isaBen b g %ﬁ@ﬁ?&m@lﬁ%ﬁ% S pierpita e 550 4L.4ng
aééom% With¥9 endbfod &t OPH{esiﬁve%hog’ 18ne ArocBARE 0B RIS dall comprise

5, after transm ssi on, user equl prrent can receive
ntapmeBﬂﬂbblsrte fesatrcB 2Bments td gewarate ad BCH dnrsaat 500, and transmitting

B CA B PO A B s o) b a8l bivtafibsig dscr Sppipment can
r&¥ VR ehSPBEH HistHBPE thddet@ntiasmi&indtcoffiguratieliorganSiskibn

or other neans. |In sonme enbodi ments, the symbols can
diyersitapp830-t 0 resource el ements resulting in the

gener ?%p&%ggbo% rgaﬁ%H n?ag)ﬁgti)to Je&n&é’e 1%&’9[90' rg}frﬁl?ci}ége}n be

pIura o a Y

b pEEhy medserwmur arhak BSBMt(S,othMﬂ ﬂ{eani hi@ spingreabiodimetts, the
synbol s conprises a PBCH, Predefined resource, el enent

sERpolBEat baBrDE 1P BFSOPES SlsmeatssyRildnginihe penrafion of a BBCH burst
1 95 EfBodinehfiCa gl% dzﬁ#ﬂ; gf; HIEGh be rhéped B4 gfﬁg@ng’hf Predefined

respect to tinge ency, is indicativ
ranten nb:ntmtst dareathe pluraityl 6 Hsyneboly a]mmrisssa EBCH. v%neéd:ﬁry:d

schene, In so enbodi nts t he f s
rGS B I REBISAn 5 TEPepYeE G TeRres Y a&&ﬁ%ﬁ‘ g logBiRg the resource
eRhRARNM o} instarRE GAMHIRGSRE 16itinke §s 19310515‘\% of an antenna

i nvention described wth respect . 4f .

cpufigunation and/osartememtﬁwnwl@msty St:hﬁ,mmbmo e@dmdb@ents the plurality

oSR5SR ! o

vﬂthfefn(ﬂfcﬁlﬁhelﬁﬁ bEMeanGtibh gescAbédwih mgécﬂz Ito Fr@m a4m1-3§] Duorther, in
dlverS|ty schenmes. In this regard, in
S‘é‘ﬁ% smbadimests, theananpingecagiberdehage sugh tlgih e Tt two symbols of the

glgée"illgﬁtQH? hﬁﬂgﬁ&ﬁloq oY & gésfp YhrSE BigitRst SAPnFonfi gurations

assocl our antenna
and/of irgnstdssiandivemity sclmmsrplrah;s rEgddd,RANo®RE eimbodmpants, the three

ditionally n sonme e inents, the s b
Cifesetanieama LS oS AGpE D TG oA PESasigied Wit one, two

aﬁ@?&ﬂqnt%hﬁ’& éonﬂ raItinh§ il 08k fhpldr{ Emmoﬂﬁl@hﬁ Ad(ﬁﬁ’onally,

plurality of nbol s can be napped to conprise t
PR cmedlmeetscthn dymb@lts carf be meppadido P iy swlhﬁrame ihaving first

SRR ane arcrmaes csaht Ee e R e BB G Ripoatgon be

n§apPBPioScontitise GPBCHEN e ERARIRIF (HPquBefarh® Further, m some
pIurallty of contiguous resource elenments. At 510

embosimsess thecnrabty olrsambalstces be MpRReRoh i @ PHsgihe BBCH such

e Bl BB LA S R s
r&bakb@&mu&mnh as BS 44, or other neans. In sone

enbOdAl‘trg% Bt zic’ PBCH bulzr);Bt%la_lln g I;I'Sal:lsn’(l:l?tgd 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 embodiménts,

transmission of the PBCH burst can include mapping the resource elements reserved for
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be transnmitted in the formof four self-decodabl e
bursts. In sone enbodi nents, transm ssion of the PBCH

whewosoosn i ncl ude mappi ng the resource el emrentGI/IB2008/003554

reserved forthe PBCH and sending the PBCH burst over
REPRCH sl SEAAE e BECH Bltoled ohiaf AGHER Wconding tp the antenna
chnfiguration dnd thotransaiitsial diversty schearen durthadin®meratediments,

tching, nodul ation of the P u , and .. ) .
chinsbiAdis G iR frspd@_f?eea PE&@%@L&@@@@? parTistiegy diversity
eflodtiPeanMisoteberfdiribd SGHoPMENT such as nobile
termmnal 10, or other means can receive the PBCH
bur stAt SThcusPBEipnes suchas hwbile tarménal $0,ror othea means can receive the

| i fy,q0f ols which conpris PBCH.. In.s .

R B PR SRRt b G SR &% Sl syfopRahich
chbRpisd PBOHL 16 8bine eRbodiaiing, e BIGCH bifst 8d0be @Beiddl RNA& form of
configuration and/or transm ssion diversity schene can

foyr sgétdseedahledursthe ant enna configurati on and/ or

transyrisai Lvers] e . L e

upon 67 By Aot £ oA & s AP BT B ehn be
defeemBig @b Ths amiéniavenRPGkticaandier sasmidsion diegsidedtheha can be
some, enbodi nment s, decodi ng, the PBCH can_involve

. PBCH
deterrainerl hgsed uppr EferapecePOlOWHhig AT G 1dn Inaihiy rgpard, the symbols of
RO A LSRRI, SRS Bo ARG, AR aErs LR o
imvdyeoselacting 8 triad sntennal¢ondigeiatipn sodlentramsanssien digtrsityrschemhe in

oBRBH 45Rb I8 ST BB GRS
tARGRRLDS di@%itﬁ@@%n@@&n% deRiRdeahatdd dile ffbrehéAdIBRl content of

described with respect to FIGs. 4a - 4f to deternine
theweceivegbOFRMesynabnle thatimels ip therBRCldndhemsult phdeneidingithe PBCH

di versit nes. ln _sone . odi men Lf~a .
o&h b hdulated FRER s A BROREN RERk i bloE e pig dtgmine
thid s &URstkt Arpiian@afigiratiie fidaransaiedndiverditgschelfes: Idkome
then a correct trial antenna _configuration wa

. )
egwbpdisteats, Hyr WReestibmaleis frpA detvreen th decpdigrifCHgnd the PBCH
n%}?ixfg?h%% s[u?-'ﬁ%Heg BERId. G204P eﬁ%%ﬂﬁleét%ﬁﬂ%&%%"@@ﬁh ration was
trial® antenna configuration selection and a successtu
selected by theaper ajuippment Afidihis repaid] ¥ pné-to-eemeladotxhd camrites
t he, né nna conf ilggr ation and/or transm ssion I decodi
cHipplihe §INEEME Hrial ARIFPER CHUEUFAYORSH AN eyl decoding
opEaAbENARHIBLAANRY, T dontd BHiMEAD] the hitendd dobfigh¥Bon and/or
Synmbol's of the PBCH. Further, in sone enbodinents, the
tfansmeissipadivstsity sthemyf canthe deBOMinsdrbased upga|the wiarenoegignsls

b DS BB Tk oA,

&R0 8§in66ls B tHePBCHRah (higaeldlidistiRpeioh avlist e different antenna
configurations and/or diversity schenes can be

caefigyraions @nd/lentransmissiens GivErite Cheimes. Hhidis reggdandgomsur

fQUrad] . e
SR ORISR PR o HEER s conbe
detertivied tiedt atehssaotnel with oRBEWomad foe anteahaldatfiguratns in an

sub-frage _havin irst and copd slots. [n this
exemplary ERJTRAN e%vfronment. Addlst?onaﬂy, in some emLodlments, 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 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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regard, in sonme enbodi nents, the plurality of synbols

conprising the received PBCH can be |l ocated in the
w@emongh48t ot of the sub-frame. Further, in sSonmeCT/IB2008/003554

enbodi nents, theplurality of synbols conprising the

' . I f
PGB RO REB 90, S ARG 1 kol byl o e
syibéls ghao demprsoUPBEHek e plusality of samiguedxeshurendlements.

mappi ngs can, be provi ded where a syffjcjent differ e )
int H%S%%EPH@‘S“FBF’ ’&?Pﬁl’é%%ﬁ‘?fl?’ﬁrﬁ’f‘é‘ﬂ VoFHF aghffistons Aference in
. r‘ V . . . .
O P R SRS (B rSlsion diversiy schemes
ezst. efhezeforn in gubatiments wheredliffenesi eryingurteehagemmagconfigurations or
assumed, these mappings can reduce the risk, th t
SBRR EherS BE eSumR d s b s s biehk LT Mg HCH can be
déoded elen with aRthddfret@Rinmftionl Asfsuthat ¢MiRIRAGKCiSl ifhRIréference
are located rather early in the bit stream for

signalgpredocated ratker fepily in hEbiVIsEgamdr expnpledn thedirsPBHPM symbol
hi rd, ..most _of t ' . t. be. .
o heSPEEE 0l s Vo bl comscy wins
wath ehyptiesifongintciink 0on figuektivh dndan sahssission divesitgi ty.
This is shown |in the exanpl e below that incl udEs a . )
sequdtisss shown byiberxanpie Brlpw thatrjacluges ageaygnge opansmitted bits.
ThEYR® %ﬁliﬂ){he@bi\%nhgw Gilifdic eﬁ@ﬁé 'ﬂi&po&ﬁgfée 'bg% rB¥réice signal
reference signal transmitted by the assoCi at
trandreittad by shechssdrdated attenrs, atehthe aumbershlienste ithe ts in a numerical

numer i rd ANT and ANT denpte a 1 or
ot Ak Teandrd ST dEnhls 4 T& Zatttai o aRen redbstively. 4
67838 AN ANTREPBR 334 B3® 7 8 As can be seen,
given a blind antenna configuration assunption, only

bit 2 PT:ntle®Petled dor™r éctl P when the assunption on

t he antenna confj gur at.i gn is incarrect. Al so .note tg?tl
bi t GhSican heseqn, HERP Ol antEnna LoNDgUIAHPR AHEPLAD ALDIT 1 is

iREpra&ALGRC Ay WHRh (SCIR@RHERA LPHE BRR AR &HfburalioWsd Mkorrect. Also
case mapping can be to locate the reference signals at

nbteghatehitV msmot hnsniittedint the exaseple dxo anfghnadhibseqbencew. 1

ANT .1 23456789 R2ANT: 12.3405 6 7 R
For o FOLFPPRIOBPRasi Y. o gass ey bg g lpcuub e reference
sHEN AD{HeQRBy crfiSofIHE it strdien RnheRbleabelowr a i smatch is

increased, particularly in a situation where FEC
decodi AY:s i3 13 Ao vihick i% Rdesi gned to count er act

spor adixgRi ty e rr;s.5 Accprgdigngl y, the differentiation

bet ween the two sequences at bit 9 may be corrected in

t he Fite, 38GREbIPeRENARES oI Fbr BoTk AEsuRPE0AS SAERIchOfhe potential
on antenna configuration may erroneously be consi dered

for amismeateh iaduaersed. particulnglyan 8 siuation whare Fiirdseoding is utilized
xaml e,. car [ i ' .

B oSG BRI EPUL, SUE B0 R, 5 S5 i
bebvden tise wvoedidiRBs st Hf 9 nag be bveedtédin the RE€Wecoding process and an
differences_ in mapping b%( , _
incorrect assumption on antenna configuration may erroneously 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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intelligent selection of the |ocation where reference
signals are inserted. Since, in sone enbodi nents,

wo edoensage signals have to be inserted at partPCUIBE2008/003554

| ocations within a bitsequence, such as the bit
sécﬁ;%if@e“ 91? é@”tfn@ﬁl@ sé@gnccég wahﬁrﬂﬁ%%uﬁ’-ffraﬁ{e%f PG, 4? 4f4’f th@ Srocess of
pt o reference signal at I1nte
1ﬂsenaiglreffemnmy1gnaitat lmdhgaﬁ daoaaomiﬁ Ay hqt.indfbwe&bmph;xnyt Therefore,

can be advantagequs. to i enment i ng, suc
it Fap BF AGVBNAseARS topmnlemant ?f’ﬁpgmﬁawﬁgaf the apging aﬁ%}’hgﬁ in this
nSRRadi AFeRddifHAl BRbbANRKhAGH Ye&b ?[a%@ tersh&H @é&lé"@vftﬂlhrhneb?ea where
area where the PBCH is transm for sonme ant enna
tledtBCus transoritied fomdomenstcnma danfigutatiens, enhbutgide 401 asher.
qgmev%r, it should be understood, that the invention
CORPUTTbe realized by other means that may incur
SOe HRRkévEd, anabuld BeRindrsiodd, thiths HBntenadaR laotRtedlzell By other

map the bits with in the sequence in a different
meppethat may incupsqngs,edditéonglipemplexity. dPaesuch examplgsan be to map the

oL S Bl S RRATSIRD's £l AL ARSI S
previouslydiscudsell phademehi @fhrefea?mg eir%enﬁltp ai(;) ?gatiﬁgm Eg?g?eﬁ\égi d
2Pén§|§5§ap€h§ §p|t ﬁeeﬁﬁt equence. More generally
to NgpRiNtg igh +t ke 5e>ga|§pI2e 1rgvey se order can be to

interleave the bits suitably. As such, depending on

t he mhacxa®ple Mippilecdneflsy fridarsi mahp dés;flfeethe ptacement of the
i nterl eaving can provide inproved results.
referenss denalng thpencoeldhe Bit seienes. dpre; &?n?réuw%@aavlagfn the
ek&ﬂ@ M% orfdreaH 8P & int TR Ner@bitd QﬁlgrblyAdzgé §dcﬂn@éﬂe}{dmg 3n the
iments, an Inter eaV|ng opt’i'on can be
pla;cememaalf the mfnréﬁcets@abidifferbm iatedeadegd &mrprnelde nnpltwed ofsults.
ot her variant, enbodi ment can  be to
SOPPIE dnilgai QROBS GAHGF 18RRI TEVarss g s AL FEsepcy
46 GWol. | RlkEtioRad,; inHohREmBYdiriHTE ah Gitbr| SRR dlfioAtdn be to
reverse or reverse numerical pi ng as depicted
cmlicalhy shiftAhgrbits ty 2p@dategniged nemg %ltANT 876543
p o S S| Iggl/_e\({: ggrga(rjng ?gllik‘)éﬁlln%eﬁn 8anfnl$ egl%? glgpfen& 1ﬂterietav%%r}3aptgms for
deftiréntQufeaha ediFigueaidns,id g, idivest di%&nfeh@al%@dﬁpmglﬁifﬂ&évdﬁe or reverse
reference signal s (not shown). Further, there are al so
ngmgEeal spappiessispickedbeldY-ng sufficient differences of
the Ri thwar.dariong. 4Fey examplerin UMIS it is envi saged
to use different redundancy versions for different
retr anTssidors 6ofs datia packet’s. Wth respect to
generating redundancy versions, a network entity, su

ch
as aAsaerdinglyin seme ambediments; & cambe pRATHI toghistinguish different

ﬁﬁmgﬁ‘&%&a\ﬁ%ﬁé Q&P (ﬁlfx (fhs‘g e s%tneq'ﬁl"n?oep #8rSncels ;‘%gﬁe@ot shown).

rent redunt Versions can gener
Further, there are also other options for achieving sufﬁcwnt 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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small variations in a rate matching stage. In sone
enbodi ments, a virtual buffer approach can be used

WORE@pe94bE bits after encodi ng are written i n BOT/IB2008/003554

interl eaved fashion into avirtual buffer and then the

A UTRET 0Ol A pLARERRIO ol N it . 110
ead of thelbaffecisatached, Iryad‘img)mmheeskre/ghcailyrfgomﬂm lsaguim,mg As such,

ffere r edundanc ons an be ohtain
SR VST P 5 S B g Biedretiy Biters fomn
d%fé}éﬁt' ﬁ?Qde@i‘ﬁbd’ Etﬁrtlnpyﬁohﬁs tWhﬂe 'tl§s AheRfo8sbiity folgénéi@te different

generate di fferent redundancy versions, various
redundanby vefsignsnearsus methadd oh ema,tmge\e@ur@ascm‘emswns can

e R S A ostE PARIRT Bt M o FRF i 4 RAEES8Rentation of
ah dpmaIHARQ (Rt il Repaated RaPe@aReQuikt) bhﬁle r€RBlcY.As afSsult, in

a result, in sonme instances, for exanple, first,

sqg dRancas doraxamgles SEtrigeandy arvbﬁhsqdde@nﬁa@%‘@rsgww '5S)
{
ggh% g%@?‘e\%}ag;cgﬁoga r@% eé‘rté%ﬂifcdg pa%E?tg ak@dlgﬁs}fc%l Versions are
tgpitaibtutidized ishstuatiansbelseee 8 badei stamoheemastbananknowledgement from the
knowl ed f h t dat
RO D A1 BRAE Y& BT BN s e et for the
us&ieq uzp%{enﬁﬂmeea@éﬁ refdﬁm%e? Jersfon! & Lﬁ@&aeamw&& fuShot bAK utilize

user ui pnment must not only utilize the proper
tlamprepﬂanwna confrguratiom aad bt ct.nanstmangnrdwsrsam scliares, Hirt the user

schene, but  the. user ui.pnent. nust a ilize.an .
SRR o oo piea 80 ieiBricn F huBbihlig rediRaily version
tNA hes Béentrbdivedadn Bie@itiohs /B¢ @Rk uded eiipmaht i9 BabMIRY ®code the

the user equi pnent is unable to decode the redundancy

redingpgyy, VEERM, ﬁ@@thﬂeredmlﬂn@vapg cembe Bipnsputied Berrihe basg station.
£O
Ifhls JE‘%:L&%%%% dex%ggﬁr%ﬁﬂgye o@hirfﬁé’ Q(?mf)ﬁgc? Qhé ﬁx% &%ﬁﬂ&éﬁcy
v\tsic:n torlet@lcdmdddéeipherdhelrctipbddathhe recei ved dat a FI G
7 depicts a flowhart of a procedure aof utilizing

r edundné geriets gitloyechar ofia peqcriyfe H&l%ﬁ%ff@&ﬂ@%‘ﬁ Veisiogh to
d@fé%ﬁlre ahledRs H&r&?u?dglow ah@/or irﬁﬂsnﬁgﬁ ers1 2 ScHBRlROFhOmethod of

/ conprise e operations o ta| ing a
HIGle nchapnges Visr apiegations| nf)elvtaibmgeadredmdahey wersionmamber based on the

confi on and/ o transm SIO di,vers schene at

50 SR Ay 2one” et g Vo RNl oo, DS o
rERMAARYyS efsiSILAUABERNG Yenk@4ts h Qéﬂtﬁﬂar?c%&ers%}gattﬂ@ NS tkdnkMetting the
the redundancy version at 720. As also shown in FlG

rgdungdancyrversiemaini28s ifsralsousbewnde 1 G b aftectansmissiany user gguipment
c%uggﬁn AN re&%dsang vé"r'émﬁ %9 ’/3dj %ggo%g aareée?&e% r\églﬂldanc n){/)ersmn using a

ancy verS| ancy version n

radunaéiﬁbyaﬁ:dﬂ@ieﬁlﬁflmr@e 7@01ar&mee<frﬁﬁne:mﬂzintgufaabnﬁgnranw &id/or
transm ssion diversity scheme at 750. In sone
tRABISFIRR Aiversity sahsradcAPOver si ons can be utilized with

the Fﬂ?’g&n% QmBB&ﬁﬂeﬂf‘s %hﬁ&fﬁ Qg"gfo'nﬁ bibd %iieﬂfvﬂfm% PBCH to
For exanple, a schefe ca evel oped ere single
pmmldaaf}axaelhms:enﬁguranmnmfammnsm Forf éxastple, aduimoamncan be developed

RSP 2 Re e RLOPHEHTETY i RUBgRY HerogaSE brt of nia
t@n&hiseiBAs ¥ ddta paRets, 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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antennas can transmt second redundancy versions as
part of initial transm ssions of data packets, such as
wo beoB@se Additionally, base stations w th foRPET/IB2008/003554
antennas can transmt third redundancy versions as
§
HRVRCH MU SIS SR RO Sl Bln RATRHELR RARIEEPwith firs,
seoond,i ayndrthﬂrd odendaney aensmms,a’eq:cécweﬂh 1f1 this exangde emblodiaredt for
Lglrd r edundan versioB respectively, in this
UAMIEPURERSS FRYANONS poppqifenisy 8?150,51#/ igpshetwegrythe antenna
cYifiguPdtfonS AR tHeRiitRr of M€ ré’lﬁﬁ@&ic@t\ﬂeﬁﬁﬁx &%tﬁé%ﬁéﬁetﬁ'ﬁ@d and known to
antenna configurations and the nunber of
vangsmetvary entities, oielusling, bet (ut diguted n@daasmsjatlmxswnd user equipment.

ri ous .netwo ties .Cl Ludi but n limted

HEV D" SRR i B o B S o
rédRRAARP vatsishs chfbe anylementall.n at ion of antenna

configurations and redundancy versions can be

i npl éseHels dhe yssr equipmentigitighipseleciy prsrrombinationjofjapignna
oA on 8 ERTRAAG N0l 214 SRORIAAR DA AL A 3

re ancy ver sl on, one an enna pase sta on
reglnddancl IvESiorf emwthéﬂ angmpte te deonde grediatd) suchaistteePBEH, accordingly.

decode the data, such as the PBCH, accordingly. If thg )
I fhe pses GAVIDMEAL US5s Ee RrpReT 3RISERG configaratian apd(et tjmsgtl?%w iversity
SR U D AR TURR) (R8s B YR i S S ndlber ARGty version,
theardscahing dfitha dalquadkemgcamfbetshecedﬁuhar;dabk gses equipmient will have also

d th h
AP B TRE PSP URCERG Bah WLFUEPBER T prpgessful i
d&RngHS! kdNBBAnCly Ve kbl eR 918 wer bquipkAERGhdydusk AQlifferent antenna
redundancy ver si on, then the user equi pnent may use a
configusationtand assosintedregndgneravdreian anmberse dlssededhe data to determine
th(rfg%qg}? d%ﬁ@ﬂm\{l gtgng‘lrgglpaet{&ﬂgﬁn)?érﬁﬁn%r%gﬁf qgr A a@s%&@dlﬁg attempts. In some

e@bOdinttarsatheqizercdquipntent a1y retededinngddiioneingptiundahey sasion, after
enbodi nents, the user equipnent nay gﬁlve an
haviag focstyas therrigienl ﬁ%%}mé@}cwawona%deﬁe ap ANGOFkeEs qRtgnna

c{) u%tiogl' t0 Qllechf%QH@gf'i'%PXl rgc?l[n%l \?egg dlg%ﬁ‘fﬁ h&{'select a new

rrect antenna |gurat| icode the original
antedxwﬂmﬁcgyraﬂen ahdassoaintd meduntlérery veesdi@chunaban dasesdin emmderatlon
d.,associ ated,re

o i t
of eraonissal FEpaPe afmts 5 péspd o aiiobst FadeBH Yigrion. As
sﬁ’éht 81Tk &ht tQIURAERY SveliéhsadA b LARbr AigREH aneNna/@nSioGfations

such, different redundancy versions can be used for
anid/bf diversity ammalrcmmﬁe gubadtiments, radmd@ncww&lp@s ¢ap be utilized with

e e arR FRRE TR PACIT, WPRRRLY vl SRy Effhcavers

ab Expliife Ve, WHing differdnOredahdificyl vérsRine bin alsd ﬁ{shm\hetf there is no or
as expl ai ned above, using different redundancy

Ltk a¥ceAB inche bit Sdhe MeRREASsHRRian s peed SAmaivantage of {his approach
QY64 gpra't@m‘éﬁ'ﬁp@' it bk lisdd YBr PLRGATEIH IR b Pl hiardti

ntage o sapproa can be’that rate
impleatehtagon aan deo sigpdrtfgenerbBsibfadiffereht redamtiney vasiens which is

mat chi ng i npl enent at i n also s ort generation qf .
ngrdeddpia PFa ASy L AT AR SRmBfF Xk cie P oot il azine 2
deRannebaf &anérumx@ﬁhglcbmgeaémsconpl exity can be

avol ded by utilizing a

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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different configuration of existing conponents. \Wile
t he foregoi ng enbodi nents provide a nechani sm for
Wo p@pesEBNg the reliability with which the usePCT/IB2008/003554
equi pnent can obt ai n ant enna configuration
tyd .
lﬁtﬁ‘%&gm bﬁ%hzkgedde an eﬁ%gq%on?ﬁ aﬁ{;eg%t%tlen oér(ﬁlgir raUOB'yBy
identifyiizg the ndasf( fileat evaks utitisdds t}fearseleeamipmbrft tar, émturardeenmine the

confi gurati on. entif the mask. t hat
apienn Saegsutapen a%épr g’ﬁdﬁaﬁ iEioR drversiy SEQFH‘PF Ipdbis regarb FIG. 6 is a
ﬂg%hﬁ%fe@ﬁﬁcmxﬁmﬁd £ 1865 pideSduré ﬁﬁmﬁﬁhwwnh another
iversity schene his regard, FIG s a
efribodiieat of tbé peeseBOventians he progeduae df FIéZr; éps doected toward the use

d ' d th th nbodi nent _of th
oBP BB U Rornestn e S8 TFE ot g B ion g may be
ulifyarid veAs tHaeh Qrredt dREkha cBHfPurdGorthdsieciRiektifiédby the user
provi de antenna confiquration information and nmay be
equipmicnte dThesmhediment of fiie pacseat insentioarthatindescribed with respect to
A S 8RR Db R b afind RSl sppect FICs 40

4 g twelllsas desier iPBEH Mabbmgg&pachs thet grbGdedby die coﬁvémonal PBCH to
combi nation with the PBCH map &descrlbed Wt h
r¢sQYfsE Slemenmappige In e, Suaérawgﬁ |0f §iGs, larrér  PBCH

mipp'lﬁ‘%rt 8 WHRerarst thdMilis PreQ¥fifatoPYach f&'% P:fngﬁ’ B&figuration

PBCH t 0 résource el enent nmapping in t sub- mes o
ahd/Gstrarisanissidrf divémity baetme, suctliaf ﬁé'lrﬁnnasklf&ka org antenna configuration,
predefin for each different antenn r.at
SRR R JAh U OB RRRore BHEAE SGRCRNGS Uitd Phg for a our

R ERMioBraADE uALARFSTEO A1 1948 S41hOB the bRS ERRGHINBS by the
for a two antenna configuration utilizing SFBC and a

netyiark entitgksuch ps thefbase statianedh and mrsnvg@. brithearseigquipmenigre masked

\ﬁ@}&g P}gSléﬁ%SP?lgtea fg g%rrt‘nﬁ B t alg s'flt i &rtaﬁ(gn nythg B€twork entity.

If 6f€emBstiMynt bigs ofsie PBQH ﬁﬁ?lbta n&l‘sbed'f&\iibﬁcbamduﬂartyh ¢he PBCH is
mask associated with the particular antenn

tﬁngﬁlﬁyg:gmlis%of&}pfqrﬁ)@n%p%@qgl eyplictRedupgpngy, g}heck (CRC) bits that are
CSH;?FQ ar luygh ttl'Ee 19%)&%%5?15 %ﬁ%ﬁ?e@%ﬁ%@ﬂ S?g gﬂ%{)fnformatlon bits. In

thmémbmhmeot; tHa (ERCdmd nfydiei madRedlundancy Check (CRC)

bits_that e,.co d bas on th j bits .
Vo, o b At cobrdimenanarchbo e PRF at deackeh U PRCARhision and
S FRBEZO 1 e PR B Sl By o,

etxaranlsnﬁ:B@l bots aaHieD, robtm;png emqsk beassd Lqmei agfenpp Gonfggugatipn and/or a
r .se .t he netvvork

b
GOTRSKER dhaRiReine e L IR e dheballd Siorb ot SR at 610,

aﬁﬁlyi:hg&l’ié Ehamed Ak tHé iisia0B1 Sirédfdbimﬂg ﬂk&;ﬁt&ﬁkcﬁﬁﬂtﬁhd PBCH
diversity schene of a network entity, e.

ifogmatinm it te m@e atPBOId burshaf 620rmgd Maesra%srw the 8131@&*5 Rurst at 630.
AP 0% PRI S P SO O,
b'iglraé as«gi()t dn}lcdnﬂert dwerFfﬁiﬁ&-thle ik tlaitt] wasdtiliAsl @i oo sdsrdiy,xmgl the

after transmssnon t he r t
ipfoRBRHRR hlﬁ@wmqnmﬁ*%?odaﬁemweafﬁg%&%s&e{glgéﬁge% Wil fhe le-masked
RS Kitd MRAlondRnbdkIrhd ik &fle RIakPfs deferffiicdy seRcfifian 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 to analyzing the

received bits at 670 and determining the antenna configuration and/or transmission
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information bits by, in sonme enbodi nents, performng a
CRC check with the de-nmasked CRC bits. In one

wendodycrent, the mask is determ ned by sel ectiPQI/BB2008/003554

assumed antenna configuration and/or transnission
g i i t
o5 b By 2R e dRShyl O3 B guipment
hawsbeeatutiié@], pnicoma ¢comfignatiya infgrmdienrassoeiaieabwith the mask may be

670 and determ ni t he antenna confiqurati nd/.0

et LEPRHS e PUPPyon i ok cosmsty B Brefsfmioglated andror
t8B&tnit Nptior s3sRHtRINTEER8in B Yhd 4iferiha RbnBHhIYERbetverifidy.e

been utilized, antenna configuration 1 nformtion _
assodit§08obitsican be kempuisd, swely ap dordampte, KEL bits. phrerPRC bits can
the infornation bits ta be.correct] rel, abl
bl BBt “sarP e aioR BHEp & PRLH G B o example, the
PBEJRGEFIT 4ah@ @RUTHIR: BBOHI @b batb@puted ubieg way khowed techiique.
600, bits can be conputed, such as, for exanple,

T (RC bitecanrie qompatedzhy asise staon stctuey BS Abshermputivedreice
' [ ' 0 uch as, for exanple,
C%‘ﬁﬁ%ﬂ%ﬁ%ﬁ S%tééﬁmﬂé\r. &I&%&E%m?h e PBCH can be conput ed
usi ng\t&n g, kmasincanebetobiained. froth e paidetdriniredsanofireasks. The mask can
copput by .a base station,. such as BS 44, a. conputin
b @b IRed e B e ST &_ﬁl,ereoqacla Aipsloin B set of mask can
bEBISiateilwit Q) differdR akte bokﬁﬁ%ﬁx%i@h A&@of 4 @iffefent transmission
predeterm ned set of masks. The mask can be obtai ned
diveositytsalzerpe. e et maski qap e obtaingid thatdk sssetieted vatichdesirs antanna
the set of mask can .be associ ated wth a different
copt i SPSRIIAN ARGRT SEheRS: 1o g efibgHgily o gppsk can be
oBlat RSt tha€ RERR apiid, AEedst Bt diffefdt aitB®fh doRfipurations and/or
associ ated with a desired antenna confjiguration and/or
tapgnisAPR ¢j vsrsitgislanagstopn be Heiguely distingpishehtpeemptks within the
PR ARG S AT B SUERAE] i U0 BRI Aa oAl fAThs and
tlah@NissibA diversityisvidnsdst in sealeembndimemtia maskaue by obtained based on
di sti ngui shed.  Since masks. wi thin thglgreggéﬁJn1ned
theeAntema cqaliguration #d HASSBISION Qv aRF BHCRPPF 8t B2t dhTa
A%ﬂﬁdlﬁﬁ%atgé ORDf Ak d AR S6¢iNRd DhiéRASEINYi B FBARENd trdhsmission
sonme enbodi nents, a mask can be obtained based on the
diversitynsaheroer ¢aglbe&nbwn nanhehly b tlsnthase stationlibue by theyuser equipment
schepe of the base ation.. Addi.ti onal Iy, .the set of
WEieh e e SRESO U LGB ERin " SOME B PTEHS Dok can be a
bt RS h Suehdeirelhal 1SERERBEe AaMbEco e W bOtasied| Yuch as, for
by the base station, but by the user equipnent wth

ewpmple, tha aumberolERE bim tawbe magksduni cate. I n sone

enbodi ment,s.. ' it .

S0 B PRE ARS8 APy RS ML i smpimens
niesaeh Hatmingdistahd@rcas baumiliged tb ldevelopbah maskGhRthibitiespredefined

to be nmasked. I n devel oping the predetermned set of
seigaflsaskac o Hamayng distapprecadrseeibrehe BumberR{SpRiitytions or other
SR SRR R, Wi e BER L8 kgenc,
intarin d asnidlpatityh suchiashaeconfl maskbigi sequdnoesFarexatmipls; a first mask

n be undertaken to convert. a f.

cgﬁll%irl%;ﬁi’ l?lg gpahgrg;tg 0@8]: A SeF0 Bs 1&g aximum hammmg[r, %}stance from
the first mask would therefore be the bit sequence 111. In some embodiments, when the
selected mask is a bit sequence equal 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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into in a second entity, such as a second maski ng
sequence. For exanple, a first mask could be a bit
weemuemae2 000. A second mask havi ng a maxi num PENTB20€8/003554
di st ance fromthe first mask would therefore be the
d@ﬁcfnb&? ]II]l'éIlek% tﬁ@ﬁﬁnﬂlﬁgdis{m% etw@é}?ﬁﬁews However, if more
ecte t sequen equal to ze
tl&qmpbwoanuskm alreo*éqmiuel rm:skotrmysﬂzie tmhmtecseslssm;plaaswhctlbm; bet a more

oL e BB ab e et 1 075 PBRLEK BRI lso fejge possile
&R (REERRAI Hﬁﬁhnﬂﬁ% dRAfangéd be?@ééﬁsall%&kélﬂm e @Rbciments, the

ones, asdescri bed ove W | maxi m ze 3
r@ﬂukmanmeqwéﬂmmng distanges capdrexplojted whem rct@ntlfyamg iffgrent antenna
ks .are neqy

FRTE TS, ASHHL REh quplaindd dbShe, BRS HeBihg bofMiford it brocossing of

tigcaRfddénct lsignhls esbmd idferAEioh B4t Ba 6t sined feghingdths tikEliood®f the
possi bl e to achi eve the equal Hamm ng gl st ances

poesible anteana coRgigREtions, éléﬁétaé}?éé@ﬁoﬁ@ﬁt%l m@Bh@Otrb@sSHffica?ﬂt to solely
SURY Bl IO 34 FIER AT, BB B, b MOPE: coined i,
foresamplep thei CRA chékve enhdree thokyyerr fogmaiered bbthi schemesn dAs such, in
groce33|ng of. the referen e S|$nals sone i nformati

mf ISENGEY RTHGUIAF BYSINg 998 e WalioTaRY PoBR< Aot n Gouhguithed based
oRWSicRlréncRRI AR APEheS UTIRES| BNSme EifboaRh&itd) $hmming distance
information may not be sufficient to solely base tghe
neaximgizatorcmAy bg sacaificod ifshisdikelimmodod diffirenteval peobabilifies between

oBibedEor R Re B THHR SBiareben r SERER: fr i bBEE meghr th

h$ghe&t errof pEodaBilitynEtainefor cididihEy kiableaRie@Rd donfiguration with a two
configurations may be nore easily distinguished based

apignpheonfigheationcthe shagh may benlgrelopdddn ¢ manngsthat maxigpees the

SRR P, g R IO MALhA 00 S P

cprifihastidn, tversif etreadnis anéssinm madmugLidahmdmsdisanteawizh respect
i nto_accoynt. For ex le, if_ it is detﬁrmnedtha
thayak; ighadeur apiegpa porisaAtiont Pevelopingdhe Hamming disiantss in this
?ﬂ EnNki0 Bt Sﬂ Rfdchy %ﬂf"@ﬁra%ﬁ?ca% ﬂe"H?stﬁ@h%HEh?‘from one another
configuration, e nask be devel oped i'n manner
withehigimeetiability sithércbyHaaking gsm@hand@nmpmbmlneﬂeiwmggﬂoe
ant enna,con

<RBnprg it SRE ey du e PEDGIMERl ity be determined

tRAShEBR iR M 8d WA rPRGEC RC cRedkeBRE povideandre $KidbR results than the
four antenna configuration. Devel opl ncg t he Hanm ng

othest Assuch, aﬁomhlr@tlﬁnﬁﬁ@m@@hatmmﬂgﬂ ghecks ranghpt lérmi%mented to

APTAS S R B8 AR B AT g Lse of the

I nf 0 fﬂfiﬁhé@ﬂ)e(&bt ot I’ﬁﬁﬂts dari b&@eveloped Badphahe possible antenna
depodul ation or a CRC check. In sone enmbodi nents, it
crafjeusaliafs ped HFapwwissinn diVFLy Srhespastie o coRmIMIfRHPRY SIS sych as the

e Y IO BT Ll g TR b R e

nedske nay badefireed foptherome; twe and fpmomtenlma aonfegrapmabHowever,
for for all case Furt.her

B Gty o BsatTs snaton st [Ses 5 B IEAN RaviToRnt, and as

GO yHindtek @Fﬁmﬁ&%a&xrb@%ﬂké’cﬁés%sgbl\é%El%bﬁdhsf’tﬁglﬂr@ﬁvdri@ué‘antenna

conmmuni cat | ons syst em such as th
configurations and transmission diversity schemes Further, in some embodiments, the

computation of the CRC may be modified in order to facilitate mask generation, such as

by using different CRC polynomials, and considering the Hamming distance. Further,
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conmuni cations systemof FIG 3. In an exenplary
E- UTRAN environnent, three nmasks nay be defined for

wo beoomas2 t wo and four antenna confi gurati ons. PEDYB2E003554
enbodi nents of the present invention are not limted

AR TR TSR CROSRap Sl NI ey oo

depenidingsoratht emeanacamfiggratian.i tbres dififictentrGRG gemssators are employed.

iversjty schenmes. Further, in s odi nentg, the
AU TSk s TR Gy DBETH SEAPF - PPl ep e three
dBGEAIhRkS cAPHcoRSTaBleatd AfincSHFdR diferbit CRE REndhibfS & Wever,
CRC pol ynom al s, and consi dering the Hamm ng di stance.

P . )
dififerentdfRE genasatdrsean glse foe dgsighrsl yuanpliting flifferent glr@pents to the CRC
enerator, and thus obtaining diff nt. out put .
oS Rhesoh Erirniie BRMR SRR, G FERbe SfBSr polynomials forthe
AR pereeatbrsRQustneyinletlesven befoed @l Q) gtthg thOUCR( fagrh thd inpet data, or
consi der the maski ng .to be part of the CRC gener.ator,
usingany sembhaden dereph irciuding 3 eembinatipe WhishAl@eapglies Pasks on top

og ﬁ{ei AdGvd F{egﬁ%ggfdﬁﬁérgﬁges.% s ﬁ{eaﬁsgéé (()jfe tlé%\gﬁiglgérgr)}t CRC generators

I'tferen enerators can al so
cappé y isuygerskt, foir cin extier @loedse Asore geridnd cOREepy ehesiag diffierent masks.
process | es clu dj fferent

o NoodeS! el .
genertiodp; tbg Higsagi rga%s'i by HB&%}#@EQEQF‘&‘FG pask g the bitsy
i Lt drRRY RhskPR 620 80, ¥8F Slhidid, ik ERE HilRCah bOPRrtdtthed using any

put data, or using any conbination thereof,
knowh tethniglue, suolriss viatah exclusive-br ligge! epaations Simeskin some
t of the aboyve ntioned, differences. such, the
cEBgreste. s akgs FieerPReseran e ARG cighiiion ahdr ie
tR2HATSI6h divefsityisbhedid) @e appliiftiondf MRy Madedaifpa€ iT6ERtion into the
of usi ngiydlfferent masks. At 615, the bits can be,

resuliegpréipg aplspsyione of the apisnag erndigveaiontagd/op theirangmission diversity

BP0 s AL 0 picain
of tadobasined masknto GRC bits, ieis contem@latal thapsitaidirnents & the égvention

i n some _enbodi nents, the sk is selected hased.upon
mayebeAPPlFHh Y %ﬁFﬂ‘{f&F%\?P laﬁr-rﬁﬁ dPB¢ efrﬁegwegﬁs Fﬂ%@f d mask can be

i i . - ; i i . t
SAICE UL UEE A, LS s LRl Gl s

afteeFBE, whieh aart eswlaincioadking tha eharded ddtaon ab hetenna configuration in a
tragsrri ssi on..di versi enme. While this exenplary

) t h
SES BT RGOS HMER S [ ERITBIRE 5 direot ed ¢ owar d

appl i &a00ihe Haskdtebiiaa bbb @emBERY with KBCHRAfoPmatidn togenerate a
contenpl ated that enbodi nents of the invention may

be
PRSP burst.t bn samy esthgdisrss, diie mrsked GR( Bisheanciespaende e PBCH
i%@?t?(%nﬁﬁigga%@%ﬁ% gql%%eﬁf IRBfHet gﬁgé@{xﬁg{sggl‘gag@hd&ﬁw 6f the CRC
kS freredeaafdceur Afefthe\BRC i)it@ havertesh hppendedrastie RBOThmformation

encoded. data.in an antenna configuration in a specific
by Adduipapllyrin samt sebodipenispmPifghampnemask qapde agplkddn a parallel

%ﬁg%gﬁagﬁ&ﬁ [ Rk dome %@bg’cﬁ%n{spwma k&@af@er%ﬁ&%@fg?(%tgm (FEC)

ur st . n ‘'sone enbodi nents, the masked
enesdibgoparaemcead be anéBGKen ad pperaies on et BB GH tivforrbati angpits and the

mask n ot her odi nent s, .the plicati af th
RREFHRE Bl 185 BB TpgutionLyts 8pd Hranesied GRESSis o be encoded
2P 8 Bl 2bReRtedich 8, iheexBRp, bhé-aimmt i on
At 630, the PBCH burst can be transmitted. 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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bits. Additionally, in sone enbodi nents, nore than one

mask can be applied in a parallel CRC cal cul ation.
wao-obhersg2 i n some enbodi ments, at 620, a for wapdI/EBB20@87003554

correction (FEC) encodi ng operation can be undertaken

AR SPEREHETILl HIS: BEGRLAL SEAAL 8 oMb reered o
theelRIkEH abReerlingthe XBCIE berstodedn air istetfawy acookdingabehesanténna

as, for ex e, one-ninth.. At 630, the PBCH burs an

co e UG C BT S SIS eEEER UBAL A SRGiHIEY SamBge spected
nPAE EF it iARome WetboRindi®s, #fannef codinpe FatéRaRhing, hod@EBon of the
enbodi nents, the PBCH burst can be transmtted in the
PBeHbwkt, inditranspissiciediversity endodingtoan alsn bs peeformed at 630.

embodi ts,transm ssion of the, PB rst ,can include .
oA G0 et eRDRRWeR adine bl ebBingL BOioR bt reafitigh Teceive the
PROH 5@sdi [0 GobenfdBEithdiy, fie FBEH bafkt 8in bd REEVERREhe form of four
according to the antenna confi %ratl on and the

self-derndpblsiborstsi Inepmiereibedimants, heapertienasibsequentie rageiving the
P AR50 6L YRR n MR TR RIS B0 gt

tdennirgdl , to alde i plearengdibynfodiexamsle f a/bsasadongvidarespdcs o dyerations
erforped at 630. At 640, user equi pnent, such as

6B&tﬁlpeq5e4”r‘f‘i§¥é)f 10, or other neans can receive the

PBCH AR 656 Lan driferisi@ WBn SRR RRlo? trahdifisEBFH RIS sc e &8 b
recelAved ’|ar§1 t he orIrln of félur selrf-degoldabl e btzrsgts. In ©

assunedant eolasseniated mask (dpkisaassenated withdbgiaassumed antenna

o BBt B B0 50 oR S 1B FBF R eBiminee
s$tQIRRRE DEMbANBRISESK thy PBUON b2t 28R b€ acdni}isRedbynlti|ing the

W th respect to operations 600, 610, 615 and 620. At .
agBoed anteana eerdigusasioniipiormatiorat 40 by someagisbadimers, the assumption

B e

n{o3nAritentiagttb perfafinl ther deatduksibeNFalithee iaisbine eatbedinentgbased on
be selected fromthe, predeterm ned %gt .of masks.

resentse glement mapping pathinsthe ARGH buishas drscribed gy s nromiymgtion with

F%%.|4ia-zdf N ésgﬁn@%%g% &Hh%ﬁgon%%g? be HE@%BE% In embodiments

i nformation at . I'nso nments, t
viesURPE encodirpnodearttd, thsaset bguiprent can pafornahE€deaoding after

S0, Q4 P i 0 SO Rl el e i

ciaxpa1§@ﬁ@?&m;@drﬂ%%§use%§ﬁgmema{t%s@.ur'ce el ement mappi ng
within the PBCH burst as descri bed above in

conj ui®6D athe wharteqmip@snt cpm-defmaskrihereseived bint Bhthde-masking
i gur at i det er mined. . - _
O(é%n 1|%xg g%‘]gﬁlt?}%g 6@%%@%1%&:&8&8 %és@alggea V\élghﬂtihg %Sglg’leggﬁ{e%g%’?cgr&fﬁuranon of

tiiasel s@ash. NB sdhicimiprlihedtiike denmskih@bpearationtantteaippliédto the
some. enbodi ments, channel decoding, rate matchjng, can

magsksesl pies, peshras thromagipd GRE bide by SWEIREKROWR lesBpiqupysuch as via an
egﬁgsiaée_gﬁg,gﬁcggg&%ﬁoqpent can de-nask the received bits.

operation can utilize the mask that is
assocAe6 A amahdlydihef the seebad dits eamlze poforingd tadétemmioé 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-masked CRC bits as part of the analysis. In some embodiments, the comparison can be
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t he base station. In sonme enbodi nents, the de-masking
operation can be applied to the masked bits, such as
wo b@onseked CRC bits, by using any known technPCriEs2008/003554
such as via an exclusive-or |ogical operation. At 670,
an. anal.ysis. of, the, recejv bit r .
el ERRNSEing b HELRRERL 4 FroleBal OB B ERCbiss
cBimboted b thed wes &4 B pment. frdnd tHease: i esdRBIC Hemfofmatidmnebits. In other
anal ysis of the received bits can conprise perfornin%» i
cpbedimeatie the 2pplysissapinclide prrigpning 8 raBRTwR tstWeendng CRC bits

. y i .
O R T D 15y B s
maskal, swthi asrbylyietformang anlaolubiee-©o npartich. tlo thik eegied, nfithk ecbult of an

CRC .bits as part .of the analysis. In sqnme enpbodi nents
RS GBSO o b s PRI g DS assurhed aienna
cEXfEd U ofemA traAbmisEien AR PREKRHrkEthdd the agfhplibe rdgRfding the

bits conputed by the user "equi pnent fromthe received

apROr ¢camfiguration drfotation is porsedhend #ihdaiérminadswhichene of the plurality

nal,ysi s, .can_i.ncl ude perf ..ng a conpari son between
0? R?d@@%lﬁ@aw aras ﬁgeléec{)tggﬁen%%%p uted by the user

equi TE8D, e dntthe doRighnveon eiRobiraniisdedn div@sisy sdhkme can be
masked, such as by perform ng an excl usive-or

detsanined o 2 mafch Fesylty Hgmythe anglysinet §78sthen thermagk used to mask the

Ve ar oD S ; . '
BB AR R o A S BAPTEH gyt
wak asssiffied biyahe diey equpingnts cAsesueh, winam irt dveneassshodidhends, the CRC
cEe ardi ng the antenna configuration informati.on.j

rg3ults im g match, the potennac Uraiquang{ox trapsmission d{v%rsity scheme
sg}e%{é@b% Eﬁéel%gr &{u‘?ﬂﬁéﬂt RESHOLEnsIRAEMiYAS rampld. ed to the

he antenna configuration and/or .
t r andfiths s¢sult oflithesamglysip a¢ 67 fredcemmbshdbem inporae empédigents,

tlgtgl; ftftheIt)eerﬁigxlge{(t%f: Ifqét%énﬁlat ggo%fa G%%W%{ﬁ%ﬁ%%}gﬁgggn tdpv%rsrirtl)ifssiéheme, the
piRlBRIca tveRtdhack REopRIAIRA658ahe Alemoeaihiigh6Bthé PBCH burst can
i nformati on was assunmed by the user equi Pment .

As
ogerstusingrietifferent waskeand s su¢he i Eerentrpssunmed afrneR cpridgiration
it'gf'?)n%atﬂ}%t. qrq ’othte{:I Sm%é?&ﬁ{%ﬂﬁ ﬁ'%g 1S fh? gﬁﬁgsqg %r670 finds no match,

r e y the user

ansm'ssion drversity schene selec
tiesitth pRistduia barbe ver backoteropdraiiog 669, andlai différent rhisktdas be used to
result of the analysis at 670 fi n(lis no hen, . i

. tch, h (51
degmskdhGBIrhitt 4n thitwegard, Bo addidenal dempddation ffhgreceived PBCH
bRY ieé n;%%?xhéecﬂ NEAREY Oh sAE eldbBBRBnES e HleMRAskideYof CRC bits is

procedure can revert back to operation 650
usitidech caleutating e iGRC wfithtdiffereBGhatks can be amplomented ueryrefficiently.

Fit i CRE 5 POGRAVFGH PG HRTERY, S o ayents with a mask
c?ﬂ@aﬁﬁlﬁg@ﬁe?ﬂs. | tHERCR8AL buib Yehil RRA| theh theddl]l 7@ mask has been

inds no match, then the procedure can revert back to
usgsbanst tho nos@Ponding artenna donfignratinp san badetgrmingde Otherwise, the CRC

de;mask th bits. | n.thi e kL
A OB PE i bl ndsToldAWECHA farcll e RS bR |
cophfigins, then heerrespoadingRAteanyb@ifRutdienseakbedpt@mifddC Note that

bits is utilized, calculating the CRC with di ffe,r?nt
inthix embedimeat it Mgy @eLbR BeFCRBFY oA CRIch B th9 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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First, the CRC can be cal cul ated w thout any mask,

that is, equivalently with a mask containing all
wQe00099048f the CRC turns out to be all zeros, PEEIB268A03554

all zero mask has been used and the correspondi ng

ante W& doF¥ FBRIMERS Wferd RS fiafP ri??oung,zy MMiSfto revert back
Bl s G e i Mt fy

t he e conpare e ot her possi bl e masks.
td thealemmidalatio® s pdratsorf 630norttd smeply deqpaask shenGR Ctblits withheedifferent

correspondi ng anf enna confi gurati ons. c b .
ik at aheh bergeesl GTnEE SIERA IO S ROt Hebahens ulers b siggal-to-
nlﬁi%E SHARAL Y h9n{e€e:1<{* ?énvgijir@b%cﬁ RedRGs KRS (il e rlﬁ&t%ﬁgﬁcient,

n particular, i / not be necessary to run all t
hdwewerbiwhen therstanghtor traseGRPYysHewateyertipg bgelote demodulation of the

e conpl ex part .of the CRC eration. uch.
otk BBy R B iipuBh s e S re RO, A iR fiYaMous
efibodPhenty, 6HRF faeess, aakS pradessifg esmpleXity, WhayChe coBideRdavhen
very sinple operatiaon.Further, in sone enbodi nents,
daseaniningwhetherro irevertdiagk to derprcilatiogysing arneyersswpRden ergo revert

. i i . 0,0 i .
SRR L R DR L PR TR s can
be m‘nrithlle-rﬁdtsgedih&thardiﬁ‘e&ﬁt madki 20 660,randiif thid is apssushessful thea it is
signhal -tonojse ratio is high, merely reverti ba to .
dé@g?ﬁhWPﬁ@’_‘ bk ek U %Prﬁp%‘a_%‘?ff 3D Reepisliss & tff\e reversion
tetﬁfgsagawﬁs Sb; &?S-I{}e&eaﬁrer&hlb@%ﬁeatéd%n b G480 ik RSl afHich

enodul ation o he PBCH burst using a new
defisesth¢ amtanmaegpnfigumatior amd the ¢ansmeissidn dvethitygechamesar i ous

enbodj nents,. other factors, sych a ' .
complAstprlne e el iR testinAobuBs RRNCHTcrine e os base
sta®ioh 84 &4rld th@ﬁi@r%qui?ﬁeﬂg b clals PRLBIIS itéthial OYMVARE URPlehdRt

or to revert back to de-masking using a new

egéas)?immw the preserft inventien genseadlyaperate under cputraliof 8 cemputer
e . -t :
oS N S SR S

ehbolinhénts bfxhel prevehitlimiention pRidas & oompiteSadatife grarage @sslium and

of the reversion to gperation 650 or 660, this | .
cprpEiEaTtadabls progaam cpdapPeHoRTH F1gh ag afgriehof COMRIETAnSRctenS,

eg?ofohﬁaﬁn E}{%ecoﬁrgﬁ?é?ﬂéacﬁﬁﬁg?(% Ahéfimand the transmi ssion

Iversity schenme. Accor to one aspect of the
pr esdnthis regard, F&Gs. Stand 6ree¢ Aowkhartstaf inyethalscéppamtings end program

station 44, and the user, equi pnept, such .as bile .

e aportineg K eRb U DBt REFER ireriig. I will b
URHEIRBY thad ¥EH B18Ek SRS JH the/ f1ORENRds Carldibikedidhs 6f bletksAn the
conput er program product. The conputer program product

froovchpuss, fcam e mgplementsd by camputer progtsen nshnefions. hese computer

L Ny ' i hcl -
s iERmaY b PPUSEGRe & GREBIL ! hERSBaRral Afras,
sEEIE A @ntrdl16€20, S protiucaipbditie, isidH thatcthe OREuctuTl Gdiicitexedute on

t he conputer-readable storage nedium In this regard,
thy empwer g PtEer PFRRrAMBAkIs #PPaays cregteBerns farippleperdvg the

io§ § R SWeHft ()9r bRp&X CTRIsRS
FRficR! AR U OSBRI bR TR hmputer program
insinetishomnay hlkabe staedd ihlacoknpoter-stadpble indniney fthad wamndiréct a4 computer
ancl1 conbi nati ons of bl ocgls in the .
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
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flomcharts, can be inplenented by conputer program
i nstructions. These conputer programinstructions may
wheoobosderl onto a conmputer or ot her programabPer/1B2008/003554
apparatus, such as controller 20, to produce a
, h : . ,
PR e o B EObIE! ori gt ROl RappiahisHh LG £cputer
implamsnted prdaceys saoke Hait g ibdteictiomcwhioh sxecptecirf the domputeher other

flowchart bl ock(s) or step(s).,These conputer progra
PlgSALF Bty piavls e Sorcrinlermange Qo GnsPBee 1 the
IBRERIYbIbOAE) &fepd)r ect a conmputer or ot her

progr anmabl’e aﬁgiratus to function in a particular
mannécgordinghy, bhasks ohgepsafithaiowdnrsts sepnogiccombindiions of means for

PC %ﬁ%%epﬁﬁggﬁqﬁ% ﬁl&gﬁ m)si[ cg‘ﬁtlgiﬁgtﬁ%g ﬁ)? nﬁjggs:]éc;r %ﬁ%@%ing the specified

fundRbeyedtprégemf idgiaicion nkasciok pedorniing tiR sht@fiedAmktions. It will
bl ock(s) or step(s). The conputer programinstructions

algape undgsstped thahersh blepker step o phn fgwartoanggombinations of blocks or
r . '

SO AR ot BT B En BT T SorRic Bl Blrawne, based computer

systdney which gedonm espagifiad Aitnotoisortepsiue @ombimtiped @fispecial
I npl ement ed process such that the instructions which

PWsPRsS fasd ware ahd CRBRPGE BPiBEher progranmabl e .
appaiv?aﬁwgsn&mefdtgﬁs SAEHBer QhbddTRbRTB e Bk ehfignd 0 fdrihHRFein will
specified in the flowhart block(s) or step(s).

céoe by mimigoyone iskidled & e agtte pdiakf theseanvdntinndpartasn bayppeothe benefit

i nat i f f or .perfor.m. t i f i .
of R deethines Pistr T o ALBrnE repaPrar e ey offlavines
ThERErE, e tb O Ghd @S0 Nt e RETHBHINdMES $fURE in@BntiBRALRS nbOH be
performng the specified functions. It will also be

limitgd te thesaeci i embedimenisslisclased srdhabmodifisations ga gther

and..comi [ -1 8F ' .
BORRTR AP LIRS’ b bERSR GBSl U, PGS K
At6gEH Secidiy IédiFaryvBingloype héreintlich aresyped iif & gehefricrant idestsiptive

or steps, or _conbinatigns, of special purpose hardware
sense onkyrandmet for peinases ofdHaitatighny nodi fi cati ons and

ot her enbodi ments of the inventions set forth herein

will come to mnd to one skilled in the art to which

these inventions pertain having the benefit of the
teachi ngs presented in the foregoing descriptions and
the associ ated drawi ngs. Therefore, it is to be

under stood that the enbodi nents of the invention are

not to be limted to the specific enbodi nents

di scl osed and that nodifications and ot her enbodi ments

are intended to be included within the scope of the

appended cl ai ms. Al though specific terns are enpl oyed
herein, they are used in a generic and descriptive
sense only and not for purposes of limtation. THAT

WVHCH IS CLAIMED: 1. A nmethod conprising: obtaining a

bit mask based upon at | east one of an antenna

configuration or a transm ssion diversity schene; and
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masking a plurality of bits to be transmtted wth the
bit mask to thereby inpart information regardi ng at
wo emsomse of the antenna configuration or thePCT/IB2008/003554

transm ssion diversity scheme. 2. A nethod according
to Caim1 wherein ' naligry. of bits
conpri ses masking aﬁ%ﬁjﬁ; gﬁ@fﬁb@@@% " a physi cal
broadcast channel with the bit mask. 3. A nethod
according to im1 wherein masking the plurality of
bi t's leonprt g@&ﬁﬁgwpﬂ&n&-_ plurality of cyclic
r edundaitite & BRGask el upbh 3t Whdtlont BEad hdtedaonfifuration or a
met hod according to daim1 wherein obtaining a bit

5 transkissiomdiviessety soliemad; anthg a bit mask sufficient to

permt at |east.three iéf rent. ant a .confi.gurations
b T riRieedT A Rrans e bF CRBEVENDR G Paeie RS fopart
iffofrhatRBilestaihe ableadiidnad PP Bedintthng OFMidUSAIGY orahd i ABEHSMN
configured to obtain a bit mask based upon at | east
diyessityfschgmant enna configuration or a transm ssion
diversity schene, said processor also configured to
mask 2 pl y ﬁ'JeLHoM ag or@i%%o ERife WhaBRThidkae: Pﬂmhhf of bits
bit mask to thereby 1npart 1nformation regarding a

10 cbmpsisesanaskofg & pleralitt eihi of aiphiygjcal droadoasd chdnnel with the bit mask.
transm ssion diversity schene. 6. An apparatus
according to im5 wherein the processor is furnthef,.
cont Pgur ods T TedeReatdiBE T Clat I SheEREaE e g pEf i FT it
cbﬁ@ﬁ%aﬁéskﬁ@a%@ai_aw dfitytherdauhddis kheck-(CRIT) B HifhitHS bit mask.
according to aim5 wherein the processor is further

configured to mask a plurality of cyclic redundancy .
check- ( CRe) msthod aggarding fie Claim Ingrhgreingobiaiping g it meskscomprises
: i I O ro.i .

SBERAFEL B8 R S G LRSSk ol i o
15 tahsthBsish diversty sdhdnfiesrte bt uaiquelyrlistimgnishglir at i ons or

transm ssion diversity schenmes to be uniquely

di stinguished. 9. A nethod conprising:anal yzing a

pl ur a{i t y ‘¥ NRAFLUS YOMPTIFNES recei ved to determ ne

whi ch RB&sr c@nﬁ’%lh‘édi{d dbtaifh bR BARTHaB&bupdntat MEASHGhe M 8n antenna
been applied to the bits; and determ ning at |east one

configuration ermizansovidsiogudivarsibnschbeme, saidaproegsseri abgp configured to mask a

I Ver Si chene hase n.the [V It .
o e R et R Wit B e ARG iR gion
20 ré%rdiﬁ welehQ @na o the dhie@nd Sorffgatatiod onies teinsmissonydivergty scheme.
e plurality of bits conprises analyzing a plurality
of bits of a physical broadcast channel. 11. A netho
accorfdi ng AbARDAEATYH 25CRIIEEP f&%}ﬁhﬁ V%FW@“ the PIAECALS gvger
i i y fi the bit mask.
PRI EOT 4 DR B if o7 PRy AR Shard P the it mas
Claim9 wherein determning at | east one of an
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.

25 8. An apparatus according to Claim 5 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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antenna configuration or a transm ssion diversity
schenme conprises uniquely distinguishing between at

wo e@snowBr ee different antenna confi gurati ons PECT/IB2008/003554

transm ssion diversity schemes based upon the

resp .

ol e PRl b bliihal Sl TS RIE kAR idFER ofg
pluinsite bﬁpr&daﬂig/ezii tigmasks|has béentapplidd toi thsbityahder

conpr,i ses, I&f ng a 'fferent redeterm ned bit a
to t AEeMint %tifiﬂsgrnetﬁ apenagC rgrlraélpngﬁartvgrfglsswn tversity

sCHR ! HaS&ll igbnahd RIBETVE BltineRk kbR ts dferinhicd b BGte Bidn JPBB to the
was sel ected. 14.  An apparatus conprising: a processor
buonfigured to analyze a plurality of bits that were
received to determ ne which one of a plurality of

predefi ne a th It .

sai d? T OC g‘ss Sttrhoalaccl%rdln ? E%?Igg ‘%Jer g%@%&m‘% ?lzlf{)ﬂ’ ‘f’éa%}?{ of bits
cOnpristk afslyang apharaBQrofibgs 64 plmmar bvall¢aancznAdi on

di versity schene based upon the respective bit mask

that is determ ned t hav been a to the S. )
15. A appansihge aseedingihglam B B kB R of bits

urality
B BifeS ARl ifs ailirfy TRPOlcHeBilah) aREk CRCTHR,
apparatus according to Caim14 wherein the processor
i s f U2t heA weothbi gogoeding to Gl rsheseip|dgreamining effleasy eng ef an
redundanc
o RGO R P MR Thinmed Sivarsih sHprRR DR wniangly e,
d%ﬁﬁédlﬂﬁﬁ%ﬂe&@exﬂ R 194k khtedldiSetong thitSihadhfig@matiais draambmission
hree different antenna conflguratlonsor transni ssi on

diyietsity srhamesdiasqroupandbe epspastine b anask ghab sy Jefamppad ﬁzbske been

@@ﬁh b $h qﬁ&ernrned to have been applled to the bits.
. A od conprising : mapping a plurality of
synbol s which conprise a physical broadcast channel to
a pl wBal i ymethod esauding tceCklhrarﬁ\sheraihexneliyningraqﬂmfalityaxf bits further
ones of the re rce elenments are rese for
chepirs AR e ficrant predeiemBSt bt Bk Tt Plirality of hifs if an carlier

%ﬁ?f@ul@ﬂﬁn'agi&éﬁiu%oﬁ thaR ah {ROSEEH MAkAvMSeficted.

and wherein mapping the plurality of synbols

conprlses mappi ng the plurality of synbols such that
sufflérenfhyﬂm@ﬁﬂeﬂ@ﬁﬂﬂﬁe%erence si gnal placements

acro

e B EESnBE) € SPELRYLF L BRUEGHE Ao detrmin
whihsieel oftaq)lrmamyi af p@édeﬁﬂ&?ﬁ bit biaslechad ibkéreapgtied antherbi, said
configurations or transn1s5|on diversity schenes to be

PEARFRRB Py GPRIBUARILICKIFRRmINEGHt Ioast-ANerpddn 4B1EBRAIFIT EbgRtion oF 2
tl‘lgrj]%{]l%da# dHVRRSS's éanebé%Qa béifthe pés?@a%%ﬁt rﬁmriﬂﬁlls H&ermmed to

ed In a su avrng first and second slots,
havabesh epplied todhpbitgy t he plurality of synbols further
conpri ses mapping all of the synbols which conprise

the qu i %}1' 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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broadcast channel in the second slot of the sub-frane.
20. A nethod according to Caim 18 wherein nmapping the

w@baovadisgy of synbols further conprises mappi nECEIB20€8003554
the synbols which conprise the physical broadcast

of AR R B bR BB UES Sy bR Saltht s deemined
havteen appligd ta tipr sessor configured to map a plurality

of synbols which conprise a physical broadcast channel

to a gl urgl [ t%lggf resaurce el enents, wherein

pr eddfi ned BRWLI SPMPH¥N sour ce el ements are reserved

for nebeingRGRudlif N s§mbbRiwiath ¥enstsealpHysidgitbroaRag ichathel to a
ant enna configuration or a transm ssion diversity
phualisyref respercoklemsnts, wherepyredafimed ones gfithe respurce elements are

configured to map_ the,.pluralit f 0 h .
rE8r e R Rarenab ARG 3 ol e oMol i dBbion or
traf§RisSiofl UiveRIt¢ BEheatd, edaheeiif mapiing the phurality Wi sybébls Bomprises

the first two synbqgls of the physical  broadcast )
mapaingehe plyrabisy of ymboly ugh that pyidigiegtly diffeaent refpicarssignal

o . V 3 .
PR SPRLCRAA LA LA RES RSy o o
tid ptiysical Broadvastehanrteh® piuydti at dastthrre diffisrentantnna tonfggurations or
included jn a suyb-fra havi qg first. and second sl ots,
IaRgIRHeR Q}Vﬁrsltﬁéaﬁlﬂlféé% g Pniaely distingpishednt i gured to map
all of the synmbols which conprise the physi cal

br oaggast ACchgiheelhcdotdihBeo EREANG WheRéinHe pHYSical broadcast channel is
sub-frame. 23. An apparatus according to Caim2 1

inghedediin ashlefrpme hesivgfirstant seqond slats and yiersin mappiap thel plurality

ot ol s which IS e .
oL UL PR30 A SR AR bhvsic
bEddc it dlicinklt iy tef sesymtbglbsofithe Subnfraigelous. 24. A net hod
conprising: receiving a plurality of synbols which

conpri se a physical broadgast channel; and determnin

ot @8t anetod 2ecosting 0 kS Whstsi pPEe the plurality of symbols

>t . . | .
ARSI BRGNS, RS AT R
chynmisbiosa pliiralibyeofrhsmireatletbess icasantighows@hralityadrsgimbols.
determ ning at | east one of an antenna configuration

or a transm ssion diversity schene conprises uniquely

di st i2 gui s%ﬂ??&ai%‘{sm‘%&’&wnéingr east three different
ant eRode8r icBi @iréPRSMEY a bluddlBos SirabvisiviRh®binyprise a physical
schenes based upon the reference signals included

brpadgas chanack torastlurelity ofyrenures chamerie Whelein Bredeiipadpreast the
r?{é@&%eellem&%’si a.rg‘rr oalh{:ég (#?rqgﬁegﬁﬁzg l@%nglg .iﬁi?ﬂ&ﬁg gé Ialﬁr’]Yggsrt Bhdlof an antenna

hysica as 'S inc
canfigiratidreortitvinsmidsionstivasity sshemnchnsl wiesein drecprodessaiin further

cig;elﬁge%\plcll ?o?f@gg D lﬂél?{)dﬁf)éﬁr% Bﬁ%ﬂaggg& i 1 %@F@g{egﬁte r|e¥érgrgce signal
PURRALRRSEros @ AR RNt At R BERAHOR QleuPWithii@hS ikt twasHnbols of
the physical broadcast channel to permit at least three different antenna configurations or

transmission diversity schemes to be uniquely distinguished.

22.  An apparatus according to Claim 21 wherein the physical broadcast
channel is included in a sub-frame having first and second slots, and wherein the processor
is further configured to map all of the symbols which comprise the physical broadcast

channel in the second slot of the sub-frame.
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26. A nethod according to Caim24 wherein receiving
the plurality of synbols conprises receiving all of
wo beosyrknl s whi ch conpri se the physical broade@s1B2008/003554
channel in a plurality of resource el enents wherein
the phuralf %nglfatlﬁya@p&hﬁl It dﬁ&t21%9&?m tRd raf?:‘@ssor is further
apparatus corprising: a Srocessor con |gurg to
cofigiredetoangy alt af the gyrobols yhidl conwnise khegahypicaldoadcast channel in a

hysi cal broadcast channel, sai rocessor. al so
ofisify 6 Feodlcs clBteamat et Ao BHES o s S avnus
configuration or a transm ssion diversity schene based
uponza_Ioga&k@BdQBmFﬂﬁﬁ%ence signals included within
the first two synbols o the.ﬁhysiqal br oadcast
chanresieivingieplirality pésyprbsdewbish cmprise @ Rlysieabhroagdeasiehannel; and
to d%t el aﬁ.tlealsF L of R %Bn?ﬁorﬁ%ﬂlgﬁﬂ)ﬂ o‘f%q;ahgﬂ{sgitoh ﬁnlersity
or a transmssion diversity sche y uni quely
sélieaic baged spunglobstionardnefatentesighals chrled ififhéxt thetfirst two symbols of
antenna configurations or, transm ssion diversity
theaphwiica! tygadeast chamnel.neheredn detepping 4 gRsLone ol agcdtenna

i fi . . _
T g e e e PP I 2 ARRGRRne
betveer anlebdte¢hipb deferalt abtepsedamsigurhianned transmisswinudiedsitynschemes

a sub-franme_.having fjrs d .secand. s] ot s n rein.
bix IpppEeir e Amalsar BT ER B bt SRt gt fhylical
bEd¥acsY Bl@ns]. Whi ch conpri se the physical broadcast

channel in the second slot of the sub-franme. 29. An

apparatus according to Caim 27 wherein the processor

i s fdpt he methrdgasasding o Flaimi2pevhgreindhe physical bigadaast channel is
WA . [ t.he: icqal : L0 )
TR A 8RR Sha SURMAFf ey e ot
ofbyrabgl§ abraptises caveivigglallist thd ymBbolsehichoconeprise itlsd pigysical broadcast

obtajning a rgdundgncy ver si on nunber based upon at :
chanpgl Inghe sesend slobat R sub-H8MET guration or a

transm ssion diversity scheme; and utilizing the

redungancy, ¥RiUABCIIIME’E ClmPANGREER récdi A IéaMenality of symbols
version to thereby inpart information regardi ng at

cbmasisesapesiving ahef thetszmbalsodrieh eamprisedhe physidabbroadcast channel in a
ransnm.ssion djversity sch . , ara
PSR e g e BRL SR Ryttt B RAEis Fbiffeuous

redundancy versi on nunber based upon at | east one of

an anyennarcappatauw @inpeRingt a transm ssion diversity
schene, said processor also confjgured tq uhilize t.he .
r edurdAPRSySy épaiigicd ipmsesive ePlEalRY gt &ymbalsuhishgqmprise a physical

b}lﬁdégls? thlrﬁlneg, Qiﬁﬂgp(yce.k%p afsb c%ﬂrﬁ%éﬁi{oi &[Er&?rg:az{t ﬁé.earégmﬁ:t of an antenna

east one o antenna c uration or
configsati esorontratiswasssint diversibyesvhems Dased upen ladocation of reference

sC 2 n@;@h@% Wit el(ﬁ ?lgé ngg%g{:&%g)lgﬁe& the p uynsgc%li] Broadcas (I:h%rr]melzl,n wherein

the processor is further configured to determine at least one of an antenna configuration or
a transmission diversity scheme by uniquely distinguishing between at least three different
antenna configurations or transmission diversity schemes based upon the reference signals

included within the first two symbols of the physical broadcast channel.

28.  An apparatus according to Claim 27 wherein the physical broadcast

channel is included in a sub-frame having first and second slots, and wherein the processor
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redundancy version nunber to determne if the

respecti ve redundancy versi on nunber was used to
w@eovensi4e2 t he redundancy version; and det er m nP@OIBED08/003554

| east one of an antenna configuration or a

1 e . o .
GRS TR MELRE I R ORSTRNSRHPRR e physia brodeas
chtmhelrinitiestcond slavef thesub-framel t 0 generate the

redundancy version. 33. An apparatus conprising: a

processor .configured tqg. decode cei.ved redundan

Dersfin udmagPaaarIdRE (UrT 3B PBCRes frder

c¥H gulfe OB @e Rl veal Pbfth@kyrhdol® WhRhQEBIpHEE the 'PAJHIBS AR6Ad cast channel in
version nunbers was used to generate the redundancy

aphirality of resaunge plemeatssuherein sae plovalitypefrsighalsos dentiguensie

at | east one of an antenna configuration or a

transgi ssi,o ' .I:¥_scheme based upon the
resnglivéJﬁg%h%gé%E§¥3%rsion nunber that is

det epblalnixth 4 fedinddch @enionsmehbepbaped apai & ledseone of an antenna

redundancy versi on. . .
configuration or a transmission diversity scheme; and

utilizing the redundancy version number to generate a redundancy version to
thereby impart information regarding at least one of the antenna configuration or the

transmission diversity scheme.

31.  An apparatus comprising:

a processor configured to obtain a redundancy version number based upon at least
one of an antenna configuration or a transmission diversity scheme, said processor also
configured to utilize the redundancy version number to generate a redundancy version to
thereby impart information regarding at least one of the antenna configuration or the

transmission diversity scheme.

32. A method comprising:
decoding a received redundancy version in accordance with a respective
redundancy version number to determine if the respective redundancy version number was
used to generate the redundancy version; and
determining at least one of an antenna configuration or a transmission diversity
- scheme based upon the respective redundancy version number that is determined to have

been used to generate the redundancy version.

33. An apparatus comprising:

a processor configured to decode a received redundancy version using a
redundancy version number to determine which one of a plurality of predefined
redundancy version numbers was used to generate the redundancy version, said processor
also configured to determine at least one of an antenna configuration or a transmission
diversity scheme based upon the respective redundancy version number that is determined

to have been used to generate the redundancy version.
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