BROADCAST- CENTRI C CELLULAR COWMUNI CATI ON SYSTEM
METHOD, AND MOBI LE STATI ON TECHNI CAL FI ELD OF THE
I NVENTI ON [ 0001] The present innvention relates to
WORWTEGdi 0 t el ecommuni cation systens. More PCT/SE2006/050512
particularly, and not by way of limtation, the
present invention is directed to a system nethod, and
nobil e station for inproving broadcast, paging, and
synchroni zati on performance for a cellular
conmuni cation system by exploiting the benefits_of
mecr odi veBBAADCASGKERNIRPCEHHLARVERMIGNINIGBGEON
Cel | ul ar - syst e EacEraadpashIPMEBILE $TRTIGS
recei ved by nobile stations to obtain inportant
information that is used for proper system operation.
Sonme of this information is systemspecific, such as
the system | D, the operator nane, the services
TECHNFOAL FeEl, Daor THE NVERTIENof the information is

cell-specific, such as the maxi num power to be used by

nmobil e stations to access the cell, and so on. In_
[000Yenet 3¢ Pregant ivvatioaselates & matilgradis telggommunication systems. More

paﬁidﬁ%%@%é %&%a?%hlirﬁﬁét\oﬂ, Nhé rﬁe@é‘r}uti irnggﬁféri\ E% ?irected to a system,

ing’to that operator. In
methpdf oamrht inohilé sstedint dor tigrd@riogd bestdc@sht pabinghaané! synchronization

B or the Packet Broadcast Control Channel ,
perfolPatERy o & HFIUAT COMMHNEALInEYS R, B RO e, Rgnefits of macro-
diver¥i§pVA systens. System specific as well as

cell-specific information is sent on every cell, and
bandw dth resources are separately allocated in each
he purﬁose of broadcast. [0003] Conventiona

BAC%@HQ}BQE éﬁsﬁ"éﬁr& NENTION gned mainly for unicast

servi ces, wherein point-to-point conmunication is the
primary goal, and is typically handled within a single

[0003e!l | Cegaae sydiemEodindEbrdRicasNsighaRtBaeBEe réddived B¢mobile stations to
functionalities are built to support the primary

obtaigbimrariang, intafanagipe thalis's desady frrd Pranati syste ppekation. ofSome of this

; ' I ..e e, i 0 .

morfgR R SyE6epSRlo SR B, SRR Bae R gy, e services
supparted paodistedni nSeawdh of ¢hé ihformatien e hidllesgerific, such as the maximum

syncBroni ze to a ﬁuitabl e cell it hﬁs sel ected, and to

power'to be used by mobile stations to access the cell, and so on. In general, all
broadcast information is sent independently on each cell in the entire cellular network
belonging to that operator. In GSM, this information is sent on the Broadcast Control
Channel (BCCH) or the Packet Broadcast Control Channel (PBCCH). Similar common
channels exist for COMA and WCDMA systems. System-specific as well as cell-specific
information is sent on every cell, and bandwidth resources are separately allocated in each

cell for the purpose of broadcast.

[0003] Conventional cellular systems are designed mainly for unicast services, wherein
point-to-point communication is the primary goal, and is typically handled within a single
cell where the mobile station is present. All other functionalities are built to support the

primary objective, and are thus designed within the purview of a single cell. For example,



obtain the broadcast information sent by the base
station in that cell. Follow nQ?msuch synchroni zati on
ng of broadcast-infordrmation, the no
W&?@F{Og@%an access the system and set up Comb%(lf‘]ﬁ%E%OO%OSOSIZ
links. [0004] In GSM each cell has a Frequency
Correction Channel (FCH), which enabl es coarse

in G$Me GuieMEY0RAdand Y CIIMbhin ATGRIL PosHRRST Meiceeand datp calls, means are
prova?é%_‘; ggéh %eﬁ%rntth rmBB d If@s@/d?ﬁ‘gﬁl%'té Y %tﬂgér?%ggftﬂﬁghas selected, and to

bles I ner’synchronr za
obtainethke. brozelc&6iHrdddneation dent bj/ltbat base efatiohheincéidt aelid &ollowing such

nter to cont ai ns_ al |
syncRiRpiRaag nch AdIRg 145 PTPeR AR OUBE oMo SpsTohile Rptiogecan access the
systeﬁ‘ﬁbhd s%FGP%Fr?rﬁ&ﬁncéh’cSrﬁ f§s. POI Nt - t 0- poi nt conmuni cati on
Each of these |ogical channels is present
|n each i ndividual cell. The FCH is the sane si gnal |n
all cells, but a termnal can onlLy synchronize to

[0004icH t5¥ GSMA. pagh icelihas @eﬁrpquermﬁysCOfrﬁétI%rCéTannebKFCH “which enables
coar%za\ﬂég%lehgﬁlg‘r?dﬁmf A mé/nEh%\ﬁ%éﬁoﬁed the @éﬂSSHB' Bllolv)ﬁes a pointer to the

e search space
Syncharmzatwln Ch@r@r@@] (SO CEIWﬂémablas ﬁoansyn@rbmtatmatmthe cell. The SCH
tial hr oni.za

aIIoch“ 'Fjg?‘ﬁfg‘??gﬁhe‘? {hg aglé@%ﬂca 6gqlnt@reﬁ ghe ﬁﬁ&gsaiﬁ?;@g@n contains all the

broa@Edst ShfokRafidh FIERMt tdithE is)aiens BAE thelded; ar?d WReBisTahher point-to-point
attenpting to synchronize’to the comon pil ot channel

commuenisationitethesee!t cEactvef theaetogicalhaninelsl iarpres¢ngdn each individual cell.

The (LR 538 SefiE Biohel ot sbE A 2L BRFub Fehlft Svfingifee to the Fer of

one bértlunlair kkelly TH®, thé berefibef aaphgithedsdned AGH in every cell is essentially
onmbi ning from di f f er ent base stations. A

helpfgﬂ/‘h@'ﬁH%Iﬂvﬁtﬂgotﬁe&?&ﬁ%ﬁp@%? B?é@”’@l‘@§' further
information is closely associated with the common
pi |l ot channel and provides a pointer to the broadcast

[00051Ont TerDWl‘Rm 4 Q@hrﬁé@\ﬂllgﬁéhMItlé QRaH foPiffidTedyheRronization. The
he nobile station for further conmuni cati on.

samq WODnDMDWHWn@mﬁﬁZm%nC@@ abu @ve/arlbplerr@ﬁa%t (n*64 chips)

. Of .a Prjpary, onj i C '
sy RAAGRSE Sl s WPURCOTP gt channel ges
connaew@CthaJU@IUWJthid pasicats offsek eEyert Bag4- ah“p&iffﬁemabave anne a multiple of
chronl zes to one particular cell. Furthe
64, |§ laeag {pr typical path search windows, and it is unllkely that it can be exploited for
path combining from different base stations. A synchronization channel that provides
further information is closely associated with the common pilot channel and provides a
pointer to the broadcast control channel that provides additional information to the mobile

station for further communication.

[0006] In WCDMA, synchronization is achieved by means of a Primary Synchronization
code that is common to all base stations. Since base stations are typically asynchronous, it
is most likely that a terminal synchronizes to one particular cell. Further, a secondary

synchronization code provides information on frame boundaries, and indicates a group of



synchroni zati on code provides information on franme

boundari es, and indicates a ggﬁgp of scranbl i ng codes.
ing the group of scr ling codes, t
w éor()?r@%@ﬁg]i dentifies the cell and is in a posi{’](?%/%lz%ogﬁ/ososn

recei ve the system broadcast information. [0007]

Macro-diversity is defined as the reception of sim|ar, .
scramblingr erdgsonBY s6aTEN NG e 1o Ut ofr g dbiing iegdeathedeeminal identifies the
cell af\ﬁ R&t L ?@sﬁ%n 3o FE L 'tl‘ﬁ@stérﬂ%rb%c&t%fﬁﬂﬁﬁtimt ween

ransni SSi on sources. € recelver can I nprove the

gquality of the received signal by suitably conbining

the signals fromthese links. The term'simlar
[0007]nf oMmeard-dinersity is definediaddhe recaption ofsimilar infarmgtion from a variety of

. apili to _enbed t.h ane i.nf.ermati en o
radiog fohsorlfft 6 HAPAER; G By Teappasy “BEPEE betypeg, vansmission
sourd8! €THefHc@ivier BARMThiFO e the qualitg Bf tHes Astleivaidadigaal by suitably combining

di stance, as applied to the qualifier, "macro," is
the signaif fro teset@keasle ey simiy infUmaAliont istp pagingerstood to refer to

Lot : dinm | 2
e 58 S SEPSSLPblont AR B4R Ao wavs. as o
part ehtworpassoregrasiay trabmiesiensst at signifisabespatEialistange, as applied to the

Jnfqormation in this regard pertains tqg operati.ons such
qualitier, SETaRkRl (imgnepRt & | E3tRgassr Whein e drestilgeargio. sources are
sepafA8®1 BAHiseifcdshRicRRfing [15988raAidHRMEPhe\R¥I Ofize, as well as capable of
performng macro-diversitfy is to transmt the exact

encopwassingf savesali kase slavomaitespl Eneading infetreatiornin this regard pertains to

bst jally A Jhe recel [ [:\\es s
operBYfERL 06k Skt BB, eBBeuB° e AR, FREFANETofs combinatns
thereb@di 0 |i nks, and uses appropri ate denodul ati on net hods

to obtain a performance benefit. One benefit of this
way of perform ng macro-diversity is that the receiver

[OOO. ZSP/SL%%H?%}”? g\}@&?bt%ggggf{%\ﬁigerr%arcg%%%%ﬁygﬁgtg etrrartwshn% tiwg exact same

inforrb86S flokd Aluitid @ bRk mitterk ke sESManfEVRRAAmafitha\CEM receiver receives

systens discussed earlier, it is clear that even if a '
a sugy At Ieigndls dbatohave grasised hirough eiftasant sadig 18ksi laad wses appropriate

oo BGBRE B R g AT 1€ Rt of s way o
perfoemiranaacy-divensigyisahabthiezadceder isThet sabdtantialtyydiferdntérom a receiver

signals is present just as a neans to sinplify initial
that |§¢%@ngtgé@¢%m a signal from only one transmitter.

[0010] In the GSM, CDMA2000, and WCDMA systems discussed earlier, it is clear that
even if a synchronization signal that is essentially similar is present across multiple cells,
the systems are not configured to permit the use of macro-diversity to enhance system
synchronization. The uniformity of the signals is present just as a means to simplify initial

synchronization.

[0011] More recently, there has been significant interest in offering broadcast services
over the cellular network, wherein the same signal is broadcast to many users across

multiple cells. This has lead to services such as Multimedia Broadcast/Multicast Service



[001 1] More recently, there has been significant
interest in offering broadcast services over the
r network, wherein thedsane signal is
W(sgdok}g%@“users across nmultiple cells. This haspéleglgﬁ?@&sosn

services such as Multinedia Broadcast/Milticast

Servi ce(MBMS) for WCDVA and broadcast TV services,
(MBM3)k: tiora dVEEMA apndi regdpagladYaSEVi¢emdledhd qoDNRgRg!, Vidgo Broadcast-

ALrng,n 4N e [ r : .

Hand B AN HT, o n fsnahel HERERS SRLE fPsd cSonises, gre broadoasting
inforradtioruskatsis pdesildy ssymmoestouak userdottheseusdrviees use methods such as

macr o-di yersity to he [ ove the_perforpmance of ,
mac A [OME TOENG 1 REBPTRRCY R TSpSTaon Felemelo users in the
systehl1€® Hateathaas! blopabasiieeAniaaxe Hae8drdséPlor broadcasting services.

broadcasting services. Indeed, the design inperatives '
Indeedh 4lte Hasignieweraties thet have hegeusedder aagh Bervinesendgde extended in

o nold) W7 6 e O OBMP 3T RATGA ASwen. even n

systept WhBsy pRbTapp parpcsefeipointito-potontraanidaticmt i on.

[0012] Solutions in use for broadcasting system

information in conventional cellular systens cannot

xplQit.any.of the advantages provided by .. . .
10014307 SOUIGE 4 e fera B cR i, RYBIREE e Tinetian inepepentional cellular
systehisoBaRedt exfloit Anly: of THR aHUARBEeS ProN88d Hy2ddi®iddeslty because the
_ system nethod, and nobile station for delivering all
informalion s eliferenb i cealt ta wedr mdheouTeNtnali needs &ni prryoved system,
e i dn .cel . i i Y, i . .

meth?ﬁ,eér?% nng&%lfle n%tggﬁﬁ g@#ﬁgﬁ\{eﬁme au'ylsghgefa}élolg\lr)anrft_ t?rtggg%?érwh*o?m%hon to mobile
statioperopetating i aekllviar cdainauricativar $ystemawnhileeatshe Eame time allowing the

resent invention provjdes such a system nethod, and ] ]
use ‘%oB‘P'PE‘t%'_P%W @ﬁ:rv'@%m ﬂ@' fj iCN{?Eﬁ‘ﬂU%Q PRI 3] gﬁ%é)fese”t invention
provi@é@?@(ﬂ" a 'sggt%%,'rﬁéth'og}[’?ﬁd eSotheadsiast channel

performan for ac ul ar conmmuni cati on system by
exploiting the benefits of macro-diversity, thereby

i mprovi ng the performance of system i nformation
SUMNARY &y H&"“@E@\‘E@Npeci fic and cell-specific

i nformati on. The cellul ar system uses a broadcast
channel that is identical across the entire systemfor

[0015(]:‘Ztm’£5 Q{Pﬁ%rﬂgiﬂgéﬂéti(%rflirpﬁyc{lﬁgrg@igtégé'tf’!?gz%]rg]érlm Irﬁﬁéﬁfa%@b for a cellular
commauricatinrs sydiean by eyploitingl ibedenediyss ok macnd-divensityo thérebynimproving the
perfo}'rlﬂgnéé/Sto?mgysﬂSm information delivery for system-specific and cell-specific
information. The cellular system uses a broadcast channel that is identical across the
entire system for the purpose of initial synchronization to the system (rather than one cell in
the system), and mobile stations obtain most relevant system information from the system-
wide broadcast channel. After obtaining such system information, mobile stations identify a
suitable cell from which to obtain cell-specific control information and to subsequently

connect to the system via the chosen cell.



broadcast channel. After obtaining such system
i nformati on, nobile stations |§dent|fy a suitable cell
h to obtain cell-speeific control i '
Wé%@%%éﬁibsequent |y connect to the system vi glf’{"f{gﬂob&&osn
chosen cell.[0014] Thus, the present invention

43 ovi des a system and associ ated apparatus for
[001 nabWh%g thaedrgsenbNVeREPR -RIPYIEES | 3 \PYBISTR (Ath @8spgiated apparatus for
I
enabllﬂﬁa C%&Fﬁcggt&@mrﬁlﬂﬁf %Hg? n&rgé;léeggﬁgégft%e Bﬁﬁﬁn%tdbgé‘t and control
chanmel esegptionnnentelloiariretabrkect ed to a nobile station that
i ncl udes neans for canping on a pagi ng channel that is
common to a pl urality of base stations, and neans for
[0015t| k;tlﬁgﬂég%%kn%hgep gﬁtegﬂgﬁﬂﬁtrsggldecﬁgg'tg% Hﬁ%ﬁ@%?actlon that includes

meang! for ahinpingddn bmusg ahaoms. théthe coolmbe tcsiaqtlumm)ad)fslnase stations, and
i ncl udes neans for selecti n%%ﬂa}?qtia e station fromth

meang| (0% list§Ning 8RS tRAFBASC A DRYHUb| 'BESFHIS) That are being
simul o'u% br@QG’cé@@I}ﬁ gfurtaﬁl?rb?rﬂatsb'éﬂﬁldr% g ARILAE se4tion also includes

ation nse to a pagi ng nessage addressed
meartsofdrmelemmg a bset staﬁuon[fwmet]wel plutaiityt loé basepstations having a suitable
vention | dir wi. r.el.ess .
signafygialiy 8P PAPNS dPl LB BatP e STt HiRiengiaton. @ response to a
pagm@' Mé@éadeyadﬂreb@é@tcﬁﬁ'@tm@ﬁﬁe tfagibnt ransmit signals
thin a plurality of associated cells. The system
|ncludes means for constructing an |dent|cal pagi ng
signal at the plur of hase statl

[
100161 o |BoRtatBT PRBES 3 HRSHLgveattoba S Lecied dAe Fiidless mult-cellular
telec&hﬂ%ﬂn‘i@d?%ﬁ sYerFmrr?d“vﬁ”TB 5 Hllm%llﬂyd&rﬁés‘éaétaﬁé‘ﬂé Reht SHARAit signals within a

e system may al so include fmeans for synchronously
pluraltiidofs aasddiatedocallsy Diteadystem inglddesmmeanspfarr ednstjicing an identical

pagmg;gﬁs% tq?g %Bfw%ﬁ}y/%i %%%%?aq, fn'ﬁgalﬁtgm%a lg r{é%&@ﬁt?@gﬁ&{he plurality of base

statloln@dloVsﬁmidrﬁeoﬁéWMremﬂmtbﬁﬁe|d%h&talopagmg| tlgﬁaleCi'lfHeC system may also
control information. [0017] I n anot her aspect

inclugs @aeans fQTv%YﬂQ%ﬁ”‘P‘éﬁ'ﬂ@@c?@?jJ tepequakt %@@dS?S@&]&pﬁg the plurality of
basepﬁrg{el‘ %0 mﬁrgl Spee ﬁgbhﬁolsfr%m%no%ﬁﬁﬁérmo'éil @ells: and means for

I"ar tel econmuni cation syst
transimatting gndivigLalhafromyeaxfh iaseestatian i aatisspaeific eardnos friformation.
signals within a plurality of associated cells. The
met hod i ncludes constructing an identical paging

[00173i gnI%I ar%thgp%spect, the present invention is directed to a method of sending a
paging message to mobile stations operating in a wireless multi-cellular telecommunication
system having a plurality of base stations that transmit signals within a plurality of
associated cells. The method includes constructing an identical paging signal at the
plurality of base stations; and transmitting the identical paging signal from the plurality of

base stations at substantially the same time.



plurality of base stations; and transmtting the
i dentical paging signal fromthe plurality of base
' at substantially the6sane tine. BRI EF
W‘%@@&?‘@% ON OF THE DRAW NGS [0018] In the fol TPk e/0s0512
section, the invention wll be described with
reference to exenplary enbodi nents illustrated in the
BRIEFi QEBERIPTIOMORE AHE DRFOVINGS, 1 is an illustrative
drawi ng of the transm ssion sequences utilized in two
ells i ' ' 0of - tqdyent i Qpy
[001(.?002%\] ltIEq goflé\kf@ g%@ﬁﬂm ér?\llevrgf&g\r gf\)\lﬁ?f]tg@oqés%@@& Wih reference to
exemprEyTEnatiodimessaid estsateddih thiefigdres hie vonioadcast nessage
according to the first enbodinent; [0021] FIG 3 is an
illustrative drawi ng of the transm ssion sequences

tilLzed, i.n t cell.s in a second enbodi nent e . .
1001 o1 10 TRl FosbpieBcs e GIRSBISHEM Phubiisopiized in two
cells fH 2GFABnoAmERPbT Besprabemtintérdpscei ver nodified in

accordance with an exenpl ary enbodi nent of the present

invention; and [0023] FIG 5 is a sinplified block

di agram of a system.i ccor danfe with an exe

10028 o oireft iSop: HUSEHEGe AW HICRT 26 XD Epessage structure of the
broa%ﬁé@b@&'ﬁ%gﬁﬁﬂ%@ﬁeﬁf@ﬁ@rﬂbobiﬁVe‘?ﬂ?i on i nproves

ast erformance for a cellular

comuni cation system by exploiting the benefits of

macr o-di versity, thereby inproving the performance of .
[002Hy st EG.i Bfisratatliustiaties idyawingr ef the), easmigsien seeuanees utilized in two
cells ?r?‘lals'e?&?& 'eHb%d!irﬁEﬂ( mhbgﬁ%sérﬁmntigm present

i nventTon providés a broadcast-centric cellular

comuni cation system Since nulti-cell broadcast is

expected to be an integral and inportant part of any
[0022]ut uFES.c4lis @l simBified dnpck diagakmsofsa maebiten statipndransceyer modified in

advant ages in the basic [ t.] it f
accopasiegyRfitan eRaibray Buded PR RO LB kB g R o, faf

system uses a broadcastchannel that is identical

across the entire systemfor the purposes of initial
[0023]y nCRIGNS &aa sinplifiedt blecls yizgeam (of at $ysternhimrcoorelacet withran exemplary

the s s} %n), and nobi |l e stations obtain nost rel evant
embodiment of the present invention.

DETAILED DESCRIPTION

[0024] The present invention improves broadcast channel performance for a cellular
communication system by exploiting the benefits of macro-diversity, thereby improving the
performance of system information delivery for system-specific and cell-specific

information.

[0025] The present invention provides a broadcast-centric cellular communication
system. Since multi-cell broadcast is expected to be an integral and important part of any
future cellular system, it makes sense to exploit its advantages in the basic design and

functionality of the system. In the present invention, the cellular system uses a broadcast



systeminformation fromthe system w de broadcast
channel . After obtaining such systeminformation,

W(grg 170§40§g ations identify a suiftable cell fron%éé‘f}.éfﬂoé/@sosn

arn cell-specific control information and
subsequently connect to the systemvia the chosen
cell. In contrast to past and current cellular o
chanpeltthial isddemtigal acepssdfeintive grsteastor4be purrasesf igitial synchronization
to th se(er[n @gtﬂ%sh%aeht 6@@9{9“ f9tHEO Js?ér’hgfdr{d r‘ﬁ'd‘ofl% %?a?{?ns obtain most relevant
¥ e resent invention Starts wih the
syster’ruirtfoma@ttordfesmgm,e systéra-vgitle IHroadidashichgnpell nAfiéroeiptainimg such system

mforqswg{;\é%frﬁ%w Hgn %@rfor ggle 4”0 2€l lglpﬁﬁg%\%gesrqg:p“-speciﬂc control

|nforrﬁ§ﬂ|&»r§ ah8 t@%%%@éd@ér‘ntw écﬁl’ﬁwe%@'f@tﬂ'@_rg@érrﬁﬁla' tREQUHHERQRII. In contrast to
broadcast services is sent us, the sane

past and surrent oellular etmorkaithat isdartethwithi uricast isenvie¢s apdgee more recently

atterr}m‘ap & zetﬁé:\@br'nlgﬁgggg%'g?vn%%sr etgmg @C%EF dl:\\(l;gen? Raysf.aﬂg \];vthnﬂ'\e multicast

desigho wipi Bisiy atlowmigt gdint-tohgoihesatices vath gewd pemomsarmet y.
O thogonal Frequency Division Miltiplexing (OFDM is a
preferred choice for the air-interface since it aI I ows
| ementati ons of. | ow ca

Il e
1002615 T8 HsSEnb YR, YA0d3r SHRIePBoerILy STy matgtiepepr all cells in

esseﬁt"lﬁlyﬁhé RahR BanHBAas iffoRdatidh foribiygdddstBedli®es is sent. Thus, the same
applicable to a variety of air-interfaces, and the

inforrsatiomisapgnte @b sie vame Hmeulf@met! hesesstetions Melleustations receive the
mforrg%ﬁ%hlfr%%g {)Igr @5%%3;?&(}%??0%{{%@@%% %‘é‘é@ @t&é)rltgb té?)?nbmmg to obtain the

benehi® bhansan&m(/emyuctbmgogtatam Frrelqbehey [e‘lvtsldn S‘(aulltlb@wn‘gh(eOFDM) is a
nmobi |l e station can receive one sin

nal and
prefeér)@g| ehaice er &9 avristesfaceasings di 9&?‘2?@ % eRiVeh brelemgntations of low
com@éﬂﬁftﬂ*trle%ﬂi@ ﬁtSQQQRéS%a?tht RBeREN ré?f%oa%éver the principles

ple c ransni ssi ons
underlginghtbts invgntieh | arecapnlicablat to asedrigty Qf@alnt@facmsgtamd the exemplary

ther th [ f
embfinzthehaie o be esBBi R eI B ERE SATor T TIATRESS by
the nobile stations in the system [0028] G ven the
virtues of the signal used for broadcast service over

[0021]he Yoty erONNtbe Bﬁﬁbll stglrnel bm&eimtasbfroai sachitbdsezstatidrnghould be the
ic principles of ntio or traditional

samq:@pplgpmg dstat Bﬂ?tépéFca)t ?%ﬁ%att en‘BBg'I'ee SHAPNCEAN F?QS"V@ one single signal
and ©Xploit! He RFEVRT Iof THErREVERRDECURKitHAIly, since the same message is

simultaneously broadcast from multiple cells, the transmissions from neighboring cells
contribute useful signal strength rather than interference. Thus, the broadcast transmission

is received with much better quality by the mobile stations in the system.

[0028]  Given the virtues of the signal used for broadcast service over the conventional
BCCH. the invention also utilizes the basic principles of this invention for traditional cellular
system operations. A mobile device in a cellular network must be connected and
synchronized to the system. The prevailing sequence of operations used to achieve this

need is a consequence of the use of non-synchronized networks and signaling schemes in



synchroni zed to the system The prevailing sequence of
operations used to achieve thés need i s a consequence
e of non-synchroni zed networks and s
W(gg e}rqg“é)ygnv\hl ch the conmplexity of equalizati ﬁ@fl\}gﬂoﬂgososn
prohi bitively high for [ong channel -inpul se responses

Efficient depl gynent of macro-diversity requires
whichs ihe HiosR'9 8l bt AR aizalion 29ps | probiktivehh dtgheler Opfiechannel-impulse

e e |
ospo B8 EHc X BBEOM S AT . BB Yoo povork
the entire systemand is synchronized in time in all

cells. The SSCH has sone uni que characteristics that
[0029hpbilh e anér nemapdinaeit. udhe f oressivt anmwemxomm lilges a Single System

SynctﬂtEﬁ%Hﬁ&?yCﬂQﬁjn k 3?. %y gﬁeﬁmlszgg@'?m' % cg{gﬁtth%neaflfg system and is

rm nal s’sync usi‘ng

synchedvaize tre tinst incall aallks. utﬁhlel 88CrBkaodoNRY ahigie ahakadiengics that mobile
in the synchronization ﬁ%o%ess Since all cells are
I

(eI P oHPR BT AN el ALY ABAnmeosinatYspigahia normaton.
Termif8ls! yrﬂ,thré b t%t S@f]—qi iy itsh&ni Ué'ér?arg&gﬁétlcs and utilize macro-

avai labl e roma the pudrposes o
diversgy raomlyningaini the. sym@rmeattﬁn pmesynﬁmoelaztlad:ellsnam gymehronized, the

B M eSS g e
from &@r @@l@fdrlthé%rﬁ@ﬁas‘ emeyndrbaigadr Mhe (030bne sggchronlzatlon signal
Associated with the SSCH is a System Broadcast ntrol

acrosghanHiple (EHecippiaves Yendeterfreensenenyiroadmeast thus leading to higher
synchfcgsﬁlngtmbﬁﬁaﬁﬁf|8§§n§|féwg?e{‘ajl§e%)?rrhge system The SBCCH

SO synchroni zed across cells and has a pil ot
pattern that is the same in all cells. By using this

ilot pattern, term nals obtain channel estimates
[0030ﬁ3| ﬁgssohlet&ih‘tvlth éhe &S ésla Sygterh Braadcakrt ahitchGhanhel (SBCCH) that

sort RO 3 TR o e TR AR S S i o

synchidnizéd acRIsksall dfbllshﬁ'\dshéé enpilol PR tERS FRAes ﬂ?é’s@ﬂn%cm all cells. By using
contain informati on on pointers to control information

this pigicRatiens|FeRiTal%s ODEAIRIGNABREheSFates Uskngl thespntire received signal, and
demobglr%‘srgg 'tﬁéeéECt‘H Writdo? BRI S8bh Sme Qz?%é%h t?ﬁﬁ?é:tdf%osarges contain all
nu e

of cells 1n a system may e nu
relevaptt sgeﬂelms lrtfhrammmretrtatﬁst epsmon o aémﬁs anni tmhggsteal. Thganessage may

also cﬁpgqm H[rgﬂ @méﬁﬁc&mtgﬁ fpnd F@cﬁﬁﬁﬁ@%\%ggbg@ggﬁn&%glc torflifferent cells,
and c8VIHRAkiIfiGs foPHBfefert@lells. MRoGEVihes a8RUPANMBEPYf EAR iB2S§/stem may be
large, ?ﬁgtnlugwnbelr%(ferc]:glllé %/hat a?ee dlfferer% in terms of physical layer parameters is smaller,
and the system only needs to distinguish the cells in this manner. For example, the
number of unique cells in GSM is governed by the Base Station Identity Code (BSIC)
values; the number of unique cells in CDMA2000 is equal to the number of code offsets;
and the number of unique cells in WCDMA is equal to the number of unique scrambling
codes. In addition, the system can reuse these identifiers at some distance with a low
probability of interference. Thus the message sizes of the SBCCH are within reasonable

limits. As a mechanism for cell identification (i.e., a way for an MS to determine a suitable



val ues; the nunber of unique cells in CDVA2000 is
equal to the nunber of code offsets; and the nunber of
' Ils in WCDVA i s equal9 to the nunber '
W(ggdrog}r‘%%'lof%ﬁg codes. In addition the system can f(éﬂé‘@o%t%osn

these identifiers at sonme distance with a | ow

{())Lobabi lity of interference. Thus the nmessage sizes of o
cell fohvhiHCaH cane cannesth theaguRsdNteinvention . utiiges diferemi synachronization

i tiflgat (41 . or an M5 to

P atteﬁ%{, g??n'! é]aeﬂegﬁg'uélr{daﬁ%el!:k%ﬁt tb %%'\R%?lgﬁwlgyeéan connect), the

present invention utilizes different synchronization

patterns, pilot patterns, and the |like at the physical
[0031]ay effte] @eadipg AtheerSBE& rapntrok isBODHticoNtthel mobile station performs

focusel BATEheS 2 PR e tshiss Mool fiebshly b€ e, ey wentirs for

partidubdr ¢die. C8inkeitHesd isbhmhesfare fealiddd li'lh@?pr@l%diﬁt?/ ofifaee alarm is rather
t hese searches are focused, the probability of false N
low. Jihwismities tarainal s adlg torrligbivt find ther sigRals bedring eteell identifiers, even

N .
thoudflidP ot Pufiect BF riEIPI RS, Mord I SCH ang,$BCCH.  Using other
pointerst forfethen8BCOra thenerr85@ts alsd r8BEGCGHe dddl-sppoifichibroadcast information,
. pointers fromthe S the term npals also read the

whicB @ udes nd ERgLMERSEhoaTO BTN khACRSSY B0 audom and perform
regisfrBor/8ftad M aloceitifesenough i nformation to access the

system and performregi stration/attach procedures.

[0032] In another enbodi ment, only the SBCCH is

adcast whereas_ synchroni zati on and ce

) d I
[0033]geni ANRBET SRBOSIHER GrieieoRBECHaIS bEgadsast whassas synchronization
o 4 3R o BRUBTIBESEIA Sof Il ORI BRI con
inforrhation oegtbheoreadf firshey BBOCIADilaharcch mayves viderss pdiatsxlib Yhe location of the

re control infor ion. [0033]. Three enbodi ments for
SBCGHN BN} pORSEMBL He bR o BRE Goser | bed
herein. In the first enbodinent, all of the
cell-specific information for the different cells in

[0033]he Fiyrkesmbsedesdntatied handirke bll-8pedifit tinfokmbtién are described herein.
i nformati on broadcast as described above. Fromthis

In thgfirsh gsadiagehst!l REdBage!-spesifiosindprasation frr the different cells in the
systeirrﬁ‘fsoédTFéFéd)Qné E@ﬁf.t ée%ﬁaﬁ%f.ttnﬁ ifi6imatidh Waﬁﬁa%ﬂ% ﬁgsér%ed above. From

currently connec or Wi shes to connect.
this creoibod Enobddastemiessagd,ytheh S gigans Bge aifbincation specific to the cell to
br oadcast fr

whicéﬁ{gﬁl{/lggtﬁié:glﬁgin y Cepnecte é)éivsfiginesatlol cocn%lelcfc'. In the second embodiment, only
the system-specific information is broadcast from all cells simultaneously. Cell-specific
information is sent from each individual cell. Since the amount of information that must be
sent on a per-cell basis is reduced, stronger coding can be utilized to achieve sufficient
coverage. In a third embodiment, part of the cell-specific information is broadcast from all

cells, and another part of the cell-specific information is sent from each individual cell.

[0034] FIG. 1 is an illustrative drawing of the transmission sequences utilized in two
cells in the first embodiment of the present invention. All cells transmit the broadcast

information 11 common to all cells at the same time with some periodicity. At other times,



information is sent fromeach individual cell. Since
t he anmount of information tha1$%rmst be sent on a
basis is reduced, stibnger coding cap ,ﬁ/
W&?(%’Oﬂ)lagié) & to achieve sufficient cover age. In a(E &2306/050512
enbodi nent, part of the cell-specific information is
broadcast fromall cells, and another part of the

data arg pthesdepssiblyi srnirabhiraBeMissionsnt2 to sirkilesHini eashveeiliare performed.
Dur|n§‘ﬁl\é bré R34 ik Fal ]théSMQr]'eI:le k/Hﬂﬁ@tsi al ‘%?V}Sé}ﬂ)rf?{ s ddiodulation and
ransm ssi on sequences utilrzed I's”1'n the
decoding &1t expibid thareffiects fof trecrpdbsesity mrareadi\va)nagékbds meahher.
transnmt the broadcast information 11 comon to all
cells at the same time with sone periodicity. At other

[0035Li2 {our :tggrllﬁ%gg (gpﬁ"%i g%ﬁ’fsrgeocfﬁg fﬁédﬁét&nﬁr[héss'(y%gesfn is designed

o) thélrmadﬁgﬁél strlitureaberoisBecdib ik aliftereas ehbaghi(engl dieeent pilots, etc.) to
erforns denodul ati on and decoding to exploit the

per m'EP'fOé’@f SEGAPLRACT HIQIPTRSEE S 3¢f Pﬂ'@ﬁ”ﬁ@‘v‘ﬁ?ﬁ"ﬁﬁj@% manner .
[0035] During the transm ssion of the cell-specific
i nformati on, the systemis designed so that the signal
[0036B! I yyEure P IRHRALS drawihd fo?r ante@nameR Sedbage structure of the
different pilots, etc.) to permt proper reception in
broadeast rpeémﬁ:@c@rrd@@-t@rﬁmﬂ@ﬂt embogimenence. [0036] FIG 2
is an illustrative drawing of an exenpl ary nmessage
structure of the broadcast nessage according to the
(0037} ! ' e RILAENst B3kt Cor 3 SrABMISLBA SRfleBes utiized in two
rawi ng of the transm ssion sequences utilized I n two
cells aelths Seno:ride eﬂmmmeehhﬁdthasmesﬁnttﬂmaeph@sentn this embodiment, the
i nvention.

broade RS SenSEISSie, 1 L GRAE S A yhen BT TRt nis Ageveel to all cels.

Differé®tl @BNthehOseddrates) {rénsr{ﬁitfcfeﬂfﬁ%lﬂéediét% e ot R RhabYions 12, and
transmt cell-specific data and other transm ssions

cell-spexifiaaentedinfogpation i18. doshauld berfotedrihat&theggh FG. 3 shows that cells

1 andsg%gnggﬁﬁhggéﬁlg#{kﬁ@c ?l {)lt?w?éﬁ%t?w 51% 9ffe rfi ﬁﬁ%? ttﬂ%t IS, r%tI r?ecessary, and

1" and I -specific b

the céll—épﬁeiff&ﬂmfdriﬂmi@n iy b San@ﬁltt@d(mstﬁarsam@ﬂmd; hB should also be noted
(femfl c inforpation maé}/ be transmitted at the
that tf?s,eaﬁéO% t Infermafian ig sand svith RBfEPn pighat tesmat gapsall cells, but the

cell- sé:ﬁuf?c’f [Fﬁ?ﬂn%lgrﬁsspﬁr% gﬂyhséht% ﬁ‘fe? rﬂ nél%ﬂﬁéts"ﬂ‘iﬁré&% cell so that

speC| tion iIs
MSs parfdistadguyshs e infbtrhatiorf ﬁmmelléogeﬁ] Tbe maetll&spem:ifb;amlfnrmation may

includ%:zlfz :p_of’rge_z%Eﬁaﬁth_equxstq@%gg?tﬁtlr%#éﬁg%pﬁhqqtq o %réqr?%{w transm|SS|on can be
easily found by the MS.

[0038] In a third embodiment of the present invention, the system broadcast channel
broadcasts system-wide information and a list of cell identifiers. The system broadcast
channel may also send some cell-specific information that can be used by the mobile
station for the purposes of making an initial access to the system. Alternatively, a portion of
the information needed for initial access may be sent on a cell-specific broadcast basis.
After the mobile station makes the initial access, the system sends more detailed system

information to the mobile station using a point-to-point link. Thus, the relevant information



include a pointer to the broadcast transm ssion so
that the broadcast transm s&gn can be easily found by
0038] In a third enbbdi nent of the
Wé%@é 4%&” the system broadcast channel broagé:g@ 006/050512
systemw de information and a |list of cell
identifiers, The system broadcast channel ma

s SeRTING GhEoBBINAGRa, e B R HsastoFOSTIAY Gl bIsadassdand a point-to-
point *?ﬁén%Q@ﬁlde‘Th% é%%&ﬂﬁbrft%mﬁrﬂﬁegl%@%mrﬁ&f'?ﬁf%hﬂgt&pihat is sent on a

access to ft stem ternatively, a port
broadsist hasisnfhereteyt samngdndedcésbrrescmurceal lacadaitiomdlye liriformation sent to

the mpBile sEAioPafi eraptous g e T g A ore et coof ek Spticppst suited for the
mobilg &tstformetiferdRbAibeftl §vidriricalfof Rt werst pestibr osdi | e

station using a point-to-point link. Thus, the
rel evant informationis sent using a conbi nation of

st.em broadcast, possibly cell broadcast, and a
[0039); ke Gpessiit vaRLQR 1alsm IMPRP\Ese Mo AEARCY Y| RagiRg procedures in

ellul%}th RNt grfgsh?g)a\%l( Eﬁé Bgrobréaﬂuré§ thE¥erfle %réﬁ 8efeaRiular system is

asl s, ther adcast r'esour ces.
dividegdicita Locathrh@reasf msmteam cfavhich onayhiecholei sevesalateilsn Mobile stations

(s BeroEn; E G SR AT Bl o PR T Ae PobRA Do s aiso perform

peno@ib@ﬂﬁp@zﬂ@g dnar LA hpduissit psgisthornis Othel @PPA8]suER®s Routing Areas
present invention also inproves the efficiency of

are ajfggHRed P coewRISYSteNS, clytl Ineainveniareig nof imeanidior berfgstrictive to any
particg%\g'tsggte% BFEQHﬁ m o? ?Scﬁglﬁ %rgg Wﬁé%e%fe{%m\{@% ghé%,flt is paged in all

di VI Locatron Areas
of thentelishwitheim th@d:lAudezvlsmh&ln@lM&@slt sepdvida. | Wit taadlgosal(d@)g methods, a
rform LA updates enev rt Cross n LA boundar
separpl P PeFFeT SO St DR ASS RS 19631 RRatIEe. Hid the mobile
readsd@{eeﬂé@ﬁ{; Qﬁé%ge%r'i‘%et%m@béh‘&ﬁhe@%f '%%‘tdengn'%ﬁéﬁ |tafsecamped The

al so used I n some systens ut the invention is
pagingesignals or béwerr@sggrraI&:tramemt&myhpaame:umarfr@ysth@mmr cells are treated

oo RO PRl B RS 4 PApcpeener

the M5 last reported. Wth traditional paging nethods,
a separate pagi ng nessage is sent in each of the cells
[0040] n tWehItbeairemntaneantlc&ndhehxagrr@m&ssagads delmé opagltmgentlre system

usmg%%@%&ﬁ@?p@dﬁegg %gg ih%ﬂgfesgnglﬁaqﬁqyéfy éro&,qigpgt grorrr% all base stations.
This r:iaﬁszéa‘et?s{;éréf(@ﬁé&é Fiiet, senihbie the HBd8r @ANGSdA184 | tRe@b§ saving uplink
bandwidth and power. Second, reception of the broadcast signal requires a lower signal-
to-interference-plus-noise ratio at the mobile. Thus, transmission of the paging signal in
this form should require fewer downlink resources. Alternatively, the LA updates may still
be used, but the paging signal may still be sent using synchronous and simultaneous

broadcast over the cells in the LA.

[0041]  FIG. 4 is a simplified block diagram of a mobile station transceiver 20 in a mobile
station 101-104, modified in accordance with an exemplary embodiment of the present

invention. A receiver 21 receives the signal and sends it to Synchronization Unit 22, which



as interference by the nobile, and this affects the
performance of the nobile receiver. [0040] Wth the
(gresent i nvention, the pagi nd2nessage is sent_over the
WQRA7P#4% st em usi ng a singl e broadcast nessageCl/RE04/&50512
si mul t aneously broadcast fromall base stations. This
has several effects. First, it elimnates the need for
synchromizgsitet tbe, SIGHr ebie synahrenizatiaminfaramadiinndtdm sydchyonation unit 22 is

use0 BESE Sy SHRAI By LGSR 2 gt LS tom spesi

controroiforatidim tisinshitees yssll esllnf Rdietepagfongatog ddtaingd by the System-
this form should require fewer downlink resources. i

Specifig (@ i porpationUnh 47 @afedyneRyorizaliqn jrforaatipn phtained from the

SyncHrBSizRasH ”Lgn’r?'ﬁé‘ab[)émys iy abet:élﬁﬁgeéiﬁfs”@oﬁYrBPthH@‘éﬁon and Cell
and siI nmul t aneous broadcast” over t cells in the LA

Identific0iob] Uit 234 tel selecha siuitpblief dedchrtal tooleadithg calhspecific control information

transrﬁ%*%lg lfgdrtﬁte%gé)c??éggﬁ f] ﬁ'g:g\é%%beiﬁglggﬁﬁg %g%é{lk%fﬁaformaﬁon, together
with §yieegdMBattorPfinfoRPaRbeSené praVRIZH @6. af AES&IsV@Init2 25, Thereafter, a
recei ves the signal and sends it to Synchronization
transrujitfer 26 zendpiaprBiataecnssreessagettadhessysienihe
synchroni zation informati on from synchronization unit
22 is used by a System Specific Control Information

[00421Jni F1@35 j¥hi Q%gﬂiﬁé&'%lécg@%iéézﬁtrﬁ@éz@af’ﬁgtéﬂncmﬁeﬁi‘eﬁ% accordance with an

nformation transmtte Poi nt er

exemplaforenabddtimeobtali tel grgsetie irSestieny Besecistationsoddr 60, and 41 use

| nf or pat j iy 23 hr.oni zat i i.nf ti . .
ansrifieR FBLS8rat 3 3o TSR B) 555 BRolAL PL TR by stations o1
102, 3Cabl-oprestirdd i therelloBol B 0321Rin«033. axlsik@lh in FIG. 5, it is possible for

Identification Unit 24 to select a suitable cell and

a base gtativadottransadt 1o apreell PEMidine 68lls. 89 rbasH station may use multiple
' Vit cel | t : i fi
vans R ) FSBSTRYp! B8, P8 LS g, AT FEBORY Sherns systoms
The bagedcdtativriszatel connetted hati Systear €optrovUdé 27 thadwoAtolssthe broadcast
inforn}%ré]ilgtgst gh’@% ?/Itbgz%%g?bgﬁgﬁ?% o 2]% g?l ens%gstggorl;‘snértel gllso connected
to a PRgIRY €bhed BhiPok tHbe8EAaRS Whanarkt &MwWHa itfan8Ehittdls a paging message
accordance wth an exenplary enbodi mrent of the presen
is sertnvEsiroay bBadeneimresnensedo acequast far a gallereceived from an external

netWOtransrritters 34, 35, 36, 37, and 38 to transmt on the
(5'6‘\an ink to the nmobile stations 10 1, 102, 103, 104

operating in the cells 30, 3 1, 32, and 33. As shown
in FIG 5, it is possible for
[0043] The base stations 39, 40, and 41 are also connected to a Gateway 29 that allows

connection to external networks. Note that although the System Control Unit 27, the
Paging Control Unit 28, and the Gateway 29 are shown as different units in FIG. 5, they
may be only logical units within the same physical enclosure, or may be virtual units each
of whose functionality is distributed among multiple physical units. FIG. § also shows
Synchronization Units (SU) 42, 43, and 44 in base stations 39, 40, and 41, respectively.
The SUs are used to ensure that the base stations are synchronized in time and frequency,
which is necessary for proper operation of the macro-diversity operation as described

herein.



a base station to transmt to one cell or multiple
ceIIs Al so, a base station may use nultiple
ansmtters to transmt to ttge sane cell usin
W%%‘b\’ﬁ‘ﬁ?‘@ di stributed antenna systems. The bas¥ ISE2006/050512
stations are connected to a System Control Unit 27
that controls the broadcast information that is sent
[0044by tThe dolidwingnparageas descrihe Tamebals prisciatasofier #ree physical layer

n Pagi ng Control Unit 28 that
de&gﬁé@r%?@%éﬁ&%gn vvhat transmtters a pagi ng nessage

is sent. This may be done in response to a request for
a call received froman external network. [0043] The
[0045bas dhet 36Cohstilz@s &@eqmmbedfthiat atlewsigeoddimeecdedduenay localization,

even (o BiesenRp Of SISt BT HHeL 2 eEen Golle Dol Ty SBCCH utiizes a
pilot Qgtierhhﬂxaﬁ’aglwgll @ivetoto @%hﬁma?&thé‘%a‘iﬂ%l @é&ﬁd@é %90%& to perform

hown as different units in FIG 5, % be onl
demonu@h@al Whien dagiednem QffeMs fath pwmsgalpg@ﬁbp snmels poeferably utilize a

Is it onal
cyclio ¥ FafiE e S rBFSRLT sl SRR o B ddekatdy o ghis s oue to
the fashmass try MShmesst Z@de'l\zmrrhm’f ﬂlé s(qﬁ@) pdths fAsn madl Bdsé Btations, and these
ase stations 39 1, e%r{)ectlvel . The SUs
can OS?léf widelongsr 6%@&(?&“%3&@“{%%9 FaRE iy Eeen " aingle-cell operation.
synchroni zed in time and frequency, which is necessary
for proper operation of the macro-diversity operation

[00468s degarttdrbrie (F DM S4dhs The repbhRd OFDRLISIBR T the purpose of

descri be general principles for the physical |ayer
initial @gg@l’gﬁnﬁg?omyﬁmg@g@weg, rtrmmscor[qj@t%q!atarﬁgﬂggtpme apart and searches
for a Halrh@RSof Gﬁf‘ﬁgﬁ?latt BAL |PEAPWS %% fHa'{'th@'agrrFIatlon is a measure of
freq uency ocal irzat1on, even In e presence o

the crsirgei éne@ytatltré ebrrS;mMChl‘a;]mmtfoef ;@cmln'le apldShe. us@hﬁ ro&€eoHiversity with
utilizes a,pil ot ttentalsvve ult
more @b?\"ﬂ%ﬁt%% P'@Y&ﬁ ? IRl %'p%@grqr\ﬁz%ko@er RIS IS HY Pgﬁ"ﬁ?” to the SNR gain

(and ﬁ\%”ﬁf&"féi‘éh(%‘ redm‘?enpﬁ%ﬁqs 4 bg:QMecﬁébt V/ltﬂfmﬁel%s&v?rs)l(ty. Similarly, the

| ogi cal channels preferably utilize a cyclic pre .
receptipat ofi $ha HRECH: imralse axpented jo saxhibitipenormanceithgt ds better than

eration.. Thi.s is due to the fact that the M5
recepﬁ_ﬁgw&@%%ﬁ%wef%ﬁe signal paths from many base
stations, and these can occur with | onger del ays than

woul d be commonly seen in single-cell operation.
[0047] The channels used to send cell-specific control information and user data need

not be different than channels that may be used in a conventional system. [n particular,
with OFDM, there is no need for a longer cyclic prefix. Thus, when the mobile station
attempts to find the cell identifiers after reading the SBCCH, it looks for a signal with a
smaller cyclic prefix, and therefore, needs to refine the synchronization information
obtained from the SSCH and SBCCH.

[0048] Thus, the present invention provides a new paradigm for the cellular network
wherein most common functionalities such as initial synchronization and system
information broadcasts are handled by exploiting macro-diversity to the fullest. In contrast

to existing systems in which a mobile station initially finds a cell, and then synchronizes to



[0046] Most traditional OFDM systens use repeated OFDM
synbols for the purpose of initial synchronization
he receiver tries to correl ate data a fixed t
W%ﬁ%\’?’lﬂ YA searches for a maxi num of such a PCTISE2006/050512
correlation. It can be shown that the correlation is a
nmeasure of the channel energy at the correct
the cejymmeo:vrezam ionelpmrntthe amnbilemamirﬁfallmnohmm@ﬁsibttbe system, and

then i PRl ER ThorESph THAER, P bbRkerpear pertormance for

mltlal(@m:htdrﬁzatlairﬁrflﬁf@cﬂm&om etheclusengf tiadroddsvdrsityo@nables the delivery of
expected with macro-diversity. Simlarly, the

systewe%ma@gndm aimeresgificant Bansn expected to exhibit
performance that is better than reception w thout
(0049 B TRy WiV ebs! fetoghi@86 by B s hamed SnURA oo $8Nthnovative concepts
| -specific control information and user data nee
descrmﬂd bre thit fofesenitapplisatiehaanebe mpdifiegdegndeaneddovan & wide range of

aoo GBS KBl B BrgbP A3l 6 ol aHGE SRk B e to any
of thenap¥dife Slerbplary rbthimgsiddusbeddbbie, melis idstedd défiridsby the following
after reading the SBCCH, it |looks for a signal with a

claimgnal | er cyclic prefix, and therefore, needs to refine
the synchroni zati on i nformati on obtai ned fromthe SSCH
and SBCCH. [0048] Thus, the present invention provides
a new paradigmfor the cellular network wherein nost
conmmon functionalities such as initial synchronization
and systeminformation broadcasts are handl ed by
exploiting macro-diversity to the fullest. In contrast
to existing systens in which a nobile station
initially finds a cell, and then synchroni zes tothe
cell, in the present invention, the nobile station
initially synchronizes to the system and then finds a
suitable cell. The present invention exhibits
significantly better performance for initial
synchroni zation. In addition, the use of
macro-di versity enables the delivery of system
information in a nore efficient manner. [0049] As w |
be recogni zed by those skilled in the art, the
i nnovati ve concepts described in the present
application can be nodified and varied over a w de
range of applications. Accordingly, the scope of
pat ented subject matter should not be limted to any



of the specific exenplary teachings di scussed above,
but is instead defined by the follow ng clains. CLAIl M5

A nmobile station ( 10 1, 10®, 103. 104) conprisin

W%‘&’ﬁ@s%(r canpi ng on a pagi ng channel that |sr%8ﬁ]?ﬁ9ﬂ 050512

to a plurality of base stations (39, 40, 4 1) ; neans
(21 ) for listening to pagi ng nessages on the paging
channel , said nessages bei ngLAIM&I t aneousl y br oadcast
by the plurality of base stations; neans (25) for
selecting fromthe plurality of base stations, a base

syati on Rgyild18tation i babl g2 siognaba peshpiisingand neans
(26) for transmtting to the sel ected base statijon

 SFOSS Bt AMAPINEGPR P RASNG) EMaBRele e dS t P TPRENNISH A lirality of base
Stafloﬁéﬁééoﬂb 421 A wireless nulti-cellular

com“rum cation systemhaving a plurality of base
strdanen 1§ &8, hsﬂéhln@tdpagtn@tm%mgysi on thegpagisgwihahinal, said messages

pl it f id
beindeEmLaPedySly Sroasast Pudhs Ay PRbReE ¥aoTkG ng s: onal
anddie @SW&J éél&:ﬁﬁg ﬁéﬁ\e’[h‘ét @ufhasof Base MeAlRHs( 8 Daskitation having a
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Means (28) for constructing an identical paging signal at the plurality of base
stations; and
Means (27) for controlling the plurality of base stations to simultaneously transmit the

identical paging signal.

3. The system according to claim 2, wherein the paging signal is transmitted

using an Orthogonal Frequency Division Multiplexing (OFDM) transmission scheme.

4, The system according to claim 2, further comprising:

Means (42, 43, 44) for synchronously and simultaneously broadcasting from the
plurality of base stations (39, 40, 41), system-specific control information (11) common to
all cells; and

means for transmitting individually from each base station, cell-specific control
information (13).
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Multiplexing (OFDM) transmission scheme.
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7. The method according to claim 5, further comprising:
synchronously and simultaneously broadcasting from the plurality of base stations
(39, 40, 41), system-specific control information (11) common to all cells; and

transmitting individually from each base station, cell-specific control information (13).



