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1 DESCRI PTI ON SEQUENCE REPORT METHOD AND SEQUENCE
REPORT DEVI CE Techni cal Field 5[0001] The present

iFnvention relates to a sequence report method and
sequence report appdpBSUSRLtIFaL I O@port a Zadof f - Chu

equence or GCL (Generaliz i R-Li S .
SEQUEBNGEaFeab QR MFT 1 Bk I8 oL k[ GB0% i f KT DEVICE
nmobi | e conmuni cation systemtypified by a cellular
conmuni cation system or a wireless LAN (Local Area
Technidetbrik) dsystem a random access field is provided in
t s | his.r 0
[0001@ T8 g‘r?%eglﬁ {Jﬁ ngr alsneslrfa]ats%gl g?]af%%sq%éﬁeladraéﬁort method
and seqeremmalreqatcantl mpp(ahertelsn‘dfaten'epefrer& grdolasChuEsyquence or

L (b P SRR P ERTISFLh R SRRk 003 P

BS or the |Iike makes a new resource all ocation
request in a centralized managenent systemthat

'BaCk"éPI“@cdatAe’ét a UE transmission time and transm ssion

[0002Pandn A Raseiist Ald@h IRV 21 5P bey calhedy pifactess a cellular
poi nt or Node B. 20[ 0003]Wth a rangfme acceis bur st K
comm ¥ pee af i t 8 S Fefer P&d at & e leph dubdt "OLPFA S ATt etwork)
ess kield ikhereinafdern o ef eF 4 @9nti@sadn field.

SySteIﬁR&ara% %%%I %e ot her 1sc%édul ed cﬁgnnel S, a 1
This raecépn omceeser fanbd r &t r ane i §§idori locr valen ko tpansmission
field %‘IZ pat %retﬁ'%gﬂ??f:esf:aotlllo'ns' e {d rﬂﬁ@rs%’e%rQEdaQo as “UE™)

nt'i Cal si gnature sequen e using the sane

1n1t1atiyy ana)kelsahld:@'nnfecLﬂEos) requwu;e to a ﬁ:tzesref @rtema:en (herelnafter

_ ween signature sequenc
refe”&ﬁl 19 &%n f"e@ép‘f‘]%o%r{l §§r 060%?2 £he g{%%:esge%resource

allocadebay ebqRAshurbi upl ok driadngeidssimonn & pemgn t system that
synchroni zati on acqui sition an%[ BS_connecti on reqﬁg A base
a“0Caﬁﬁécéséﬁ%gtiiar&frpé‘é%gonobﬁgéqﬁé‘ "G A NSH R O & R as

statiohOmh & 30sRAWet canikd hheastopatphensanuansgecnllision
rate and an |nproverrent I.n signature

SRS erred 1o as “RA
[0003 et S¥itlom pepﬂ@rrnaawf‘e%SS[mmt] (Refpenpphf] gcterred to as
SO ste i bedcish NaydP BequeRNfeferred
purst’ )f{‘irgﬁ %?g&%rdu?étgp%gﬁ‘g)% (he?gl nafterqtrhge?eerlred to srerre
to as 4B A RAopieansldke sehaercehednlRA phaamsls. segaesggion error
.S ur ugnge), & hat .us a 11i
ond rER{8RE S P PR MREELsd L' pUERR R0 uRYs, cotiision
(transmnmImseqUemcedéhbm@hisegmam(r@nemuzﬁdfawsngDathev@ame RA
slot fé\uto correl cterisfic and j

enc
¥ 0s%- @drurrél JW orﬁ’f2 cer P5tic"Ts |nvexpt{eerrfiae?gg%en Between
signaAl 8O, st haehsre Of aWa(e £CEn( ZRdofu Chu tZersmn or reception

Correl ati on Zone) sequenc en y . per
error @;&qurc&shhﬁt%?csszelgeaaﬁ%%e Fothnbadés g‘éPL Fiffmission
timinf00A5] W tHna £EAVENCQu G i 6l #RAUEBSE, c@Rnection request
auto-correl ation characteristic is opti mumwhen its

ProcecgayuEnd@ IEHerS 1 ahd® BeRUBRdd [ FengbRTR ddtisf gogpand for a
reducf%ﬁ‘t'}’ﬁl YeiPE 1 N8 £2PE ¢ dB)s E£hRhI@NSRINIi SR, MiEd and an
gard to a cross-correl ation characteristic between

1mprotwmsequemc@$;nalfultméesﬂelmjen@edﬁuﬁbeﬂsﬂé?%fﬁ@rmances

. [0004368I gpat e&lerl r%%db rl% r%%@z?%ﬁf{?ééfhotr{"e s\)/l\ftem descrlbed in

ross-correlation val ué i s constant at when t
Non-IainsmutP)o/@:hmmf theadl fafxerarkebbletswemeralrn@ﬁd r(herelnafter

rorer 2ERIORR SO0 2 8,61 o4 MEYRPELRY e s eauence

(or pfdfﬂﬁtﬁblﬂbeléeqales@&epf S}emlenﬁesﬁoa Wiichofifr Chu  sequence

aut g-correl.ation characte tic and .-
(herelnafier referred to as fi% sequence) or GCL sequence

(Non-Patent Document 2) having a low  auto-correlation
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constahi eh YN W qogsicordé stdrutanv RAupre

15 cross-correlation characteristic are optimumis
obtai ned for N1 sequences - that is, all sequences
wi th sequence number r = 1,22, ..., N-1. [0006] Al so,

charadﬂ’érﬁ@%ﬁ%h%ﬁ@%&@Eh@"é %)f%ts%ﬂk@%%'lhbﬁﬁnl Bharacterlstzc
Non- Pat ent Docunent 1, always allocatin

is invesdiented. t o 20 onethel nses quﬁes?ﬁgaﬁ@% (T%ééé’fédfChu Zero
n h t

Corre BT L TR AEcosONeSER b gl B8N 1 coeic it

of a ZZLCsZa@ileeqaelrncéQVesgégenaﬂed from ZC sequences havi ng

he r tive s ence. nunbers. 07] nunber o
[0005§ZC- ZCZea)gliguenaces at Scea%uﬁgcﬁene% %gt?omsgrgeu% €. an
auto-SEGUwdageo depengdsa ote ai xyel i s Sh)ipftﬁrraﬂmunwm@ﬁmelﬁ sequence

sequence If the cy cllc sh ft..amount js des| at ed} .
numbegndr el dediftht®nCéng Y LY ghatied N, 2t ReS8Lively prime
(copnqﬁeﬁrﬁéﬁdle%mqr of XCsdClvSERULHERSII Bo EXPELSSEIc @Brelation

| oor (N A vvhere roor(x) represents the | argest
charawrﬁrég ke thﬁétweeestwet sERCESRC %S Td T cdifsiSderu @b fpnpumbers are
demgx(@ﬁ%d] £) &%g%@%%@%&g Cyﬁlé Ccﬁhéﬂc@%"l@tién value 1is

cyclic shift ahount ined éatlnerangeln

ibledt fltafiee dptween 1,
f a p I i

and v AR & G h@ L UEn RPERIIIOEL del oY EEN G SHt s relationship.

Therebdré hewhmx mﬂquenmd:-tlrelchtéxplécnedavgalrmme number, a set of

RoundTri pDel.ay) based_on the pr at| on, 35del ay. ..
sequepERa napheaN s ail UL PPFORAEAEl Shibel SPArARGCT e and
crossWr@ﬂﬁkﬁdﬁe@h&d\a@t@emfl&Wmeéptﬁ.ﬂlhlnpaish detayntiméor N-1

Del a.y Spread) (Atine :
Seq“““TﬁFépaoaf]iléﬁDe‘%=a)f’-ﬂ'fDéF59J§ﬁ’r‘e%ﬁj)Wlf]@)oﬁ)%jiuﬁ’i’ecreef%‘t‘@ber r=1,
2, ..., Sknge the propagation delay tine between a BS and UE

increases in proportion to the cell size (cell
[00064 adifus)o tlﬁetﬁérgfépbtlﬁé COM IS BEC BFi o chY ptemhglescribed in

e n cest
Noo- EIREDAA MG LA gégﬁ%&%ﬁ%@ﬁsﬁssﬁe&%wgmes o
one otder ito ialVosttign B84 preaffles seduenceitonene cenblude Z2C

scanchbes, BIFFSSRIAR L1 BSRLA PRy AEpAEARPTGER Wil i

Sequegeﬁer at—estlmtbncsadc%@t—Zdhanmealqu\enheseq«uergennuabeds from ZC
uences qcat i ogssequence

sequeffeRHESIRES R ohe B e 07 (s ERp Ee Bl BT S unt
[0007thlﬂet1|ﬂﬁrrpi€é} o Bagit UECgener@hescan RAabucah s I’@nerated

a ZC sequence havi a reported sequence | nber
from Bé‘ref oiﬁ'ssigﬁr‘ﬂ&d‘rﬁ%c€%§§n%pr§b%s?b?§° 19 ﬁmoum between
sequef@@uenceri pher matigr rapanit Jmbhed iis tdcbsﬁ%ﬁpd'tted A and the
sequence nunbers of sequences used by a cell one at

sequepicgel e AR 15 e i &t ¢ GWN - fliTesi A we salfub e ber of zc-zcz
sequeg:c:eggf}i gg'}:%'s;s%gdelad{ Pff&@f@?%%%%ﬁ%r@uméﬁ(}@f‘?eprese.nts the
largest integer that does not exceed x. To comnsider a time (Aqime)
corresponding to cyclic shift amount A, cyclic shift amount A is
defined by a time range in which it is possible for an RA preamble
transmitted from a UE to arrive. Specifically, cyclic shift amount
Aiime 18 set so as to be greater than the sum of the maximum
round-trip expected value (TrowndTripDelay) Dased on the propagation
delay time between a BS and UE (Tpropagationbetay) @and the maximum

expected value of channel multipath delay time (Tpeiavspread)

(Atime>2xTPropagaLionDelay+TDc]aySpread)-
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Non- Pat ent Document 1: "3GPP TSG RAN, Physi cal
Channel s and Modul ation (Rel ease 8)," TS36.211V1.0.0
Non- Pat ent Docunent 2: "Generalized Chirp-Like _
[ooosiol YIPD@SEr 020 SEHUENARS phiddn EPtidwin dary ehafd Wetween a BS
roperties," Branislav M Popovic, |EEE Transaction
and Udn infiovarets dn PHearertivel t8sthrocsl! miag {993l radius), the
- Discl re. vention P 18 he I byr zc.7¢c7
largeﬂwggl(g%gln f%% ‘%goalg]elllgi/\é\%%r,m%l?h t{1§; abogg-%ggérfyged
sequealklescatthan segmendes i nfoneatiod répom nerbodZGn sheuence.
case of a.cell .wth a rge, ce radius it is
Consqiiigntaryifoordfor o ahidimet BB HERIsG st ogiqte one
cell, thesbreadgastychannidb csitgnal dmg Aouyrtg sweberwdth different
bits) increases. 30 Ai | ocati on sequence information
sequepge; R b § dip .ttll?&t cedly equired by a UE before RA
[0009Qr eanbl g & r ansLssiOn, andrbadichetelf Of enbleanswithedsequence
robustly (that is, using a nodul ation nmethod .
pumberovPdi i d wereeanshE 841 dnt dat ac e bt e2s cdilRG atape, sequence
infor@tioR, f RN S90 A tL%Fs”aLtH epift:d opbesLReCWAGin the cell.
correctly even by a I n a poor reception - 3
Each J5Engemenaies Consdgliebtungt asinige &i gﬁ‘al $mguamemthaving a

ncreases, radi o _resourc ar d ;
feporker opgreﬂuoen%?f:y.ntlggglﬁj’ltgﬁg a eggﬁg%ﬂ}@&a?ﬁé}%ree&%%ss. A

possibhwventoontion preayudeca i seguence report metlhod @ndo report

coaue§ USRSl PLE, SRR IS ATRY SRS BAOTR (ime. e

‘methoRqUANGSy @l | picat B d 0 @ eed hce5MaaNsc £ 0o 150! yim@e t herbitrary

Pr obl em{)OOlZ]A sequence repor:ﬁfg&parat us of the
sequepeEsBHm PATRr T orld6cRdr4t B8 4 ffkes havi ng
N on-ICONSACYH b ¥ G nPiaPe] S G mlsal ik X 10f wWhibesentcead@els and
sequences and al | ocates the indexes to cells so that ‘
Mo dut#ig oimd&eds are LorisES e el 1 ¥rid lefpl oys a
Ndn-fc%fﬂtgurﬁahﬁ%gﬁg' ng.a « %nsér%rlqggdse@ﬁpﬂéb-tlhﬁ%e Polyphase
stores correspondence relationships that correlate :
S e queinndex ewihlavilhpt comsec @t o vee lnurber P toparplas.dl iByantslav M.
- di ff ode seguences report section tho
POpO"r‘épo?F?ﬁ n?ﬁ?ﬁé;taicoﬁogor%% in%%ﬁ&?g%ﬂexﬁlne&fc}g‘t i‘{%ﬁﬁnge? No.4,
July ©f92he all ocated code sequences and information '
i ndi cating the nunber of allocated 15sequences as
al | ocati on sequence infornmation based on the

Disclosure of Invention

Problems te be Solved by the Invéntiqn_

[0010] However, with the above-described allocation sequence
information report method, in the case of a cell with a large cell
radius it is necessary to report a maximum of 64 ZC segquences, and
the broadcast channel signaling amount (number of bits) increases.
Allocation séquence information is information that is required by
a UE before RA preamble transmission, and is therefore transmitted
robustly (that 1is, wusing a modulation method providing
low-transmission-data-rate, coding rate, and so forth) so as to
enable it to be received correctly even by a UE in a poor recéption

environment. Consequently, as the signaling amount increases,

radic resources are consumed proportionally.

[0011]7 It is -an object of the present invention to provide a
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correspondence rel ati onshi ps. [0013] A sequence feport
nmet hod of the present invention, based on
correspondence rel ationshi p$ that correl ate i ndexes
seque?_ e '?gg‘bql?sﬁl hioe HIDE ub@cd PhPbat idppofatus that reduce
~different code sequences, 20 reports, as allocation
a sigsebuepcemiow ot nfti oe,p ¢ nfirgred | HAIWAT ch haofsiesngs or GCL
i ndex i ndi cati on f code sequences allocated to a
seduedqq a%L%ﬁagﬁgtﬂ?ﬁecf%%géxes are consecutive and. _
information indicating the nunber of allocated code
sequences.. 25Advanpt ageous Effects of Invention
Meanfofg’ﬂ] : é‘”ﬁ’rgeﬁgﬁt_ Fﬂg’jr‘?ﬁlon enabl es a signaling
[00123MURt OFukBROr triehh &t Z@ﬂ?fafra(t?ﬁls segugnceppeseBt invention
sequence allocated to a cell to be reduced. 30Bri ?f .
corre Bl it ore of LBYARENGL 1 DDEB]I Ve nUMpEE 1t gagplurality of
diffexkéxf’:c'éo.‘ii@%_fe%nfﬁéﬁwé Ntha sofd oWakhenipdereW f&l@8Ss so that
~communi cation system according to Enbodinment 1 of the |
the ingresentalneamnsontizshl enal iegnalpysck o Bibrm aHOM dgving a
configurati of s B oF + o FI ' ; t
stora s o e o g CoRtT et P Grss f R §rdnins that
correbrooordidgxte Embddigrent nkesfutiive priemdrersi fvers i phurality of
.. FIG 4 is, a drawi ng show _ng, an i nternal conf.iquratiqn
differgnt hgoﬁjreeaﬁﬁlqéleggﬁﬁsehcé‘mgdet ect i’ Osr‘%e‘ctsleogglé)ﬁlomﬁhiag reports.
inforfmkQidn combininkl @b isdaxdriadirgtshgwomg of the allocated
correspondence..rel ati onshi ps Sbetween _sequence d
code ABANENS %nd bithdBXBE AT IRG 6 ERSoth bt P % Ofhallecate
sequeRlRSENt o NUENSE QMo k! Os &g e vt Jr aWfBnbAWmMg tased on  the
configuration of a broadcast channel according to
corregpbodianne reletienshppésent invention; |

[001 3§|eguzgh%€qaefnlc@"@@ﬂ)trtSfﬁ%"’ﬁihrlgdt@@ tﬁ%efﬁ[e.bgﬁtoifn\t H8tion, based
on correspondence relationships that correlate indexes having
consecutrive numbers to a plurality of different code sequenceé,
report§, ‘as allocation sequence information, information which
combines an index indicating one of code sequences allocated to a
cell such that the 1indexes .are" consecutive and information

indicating the number of allocated code sequences.

Advantageous Effects of Invention

[0014] The present invention enables a signaling amount for .

reporting a Zadoff-Chu sequence or GCL sequence allocated to a

cell to be reduced.

Brief Description of Drawings
[0015]

FIG.1 is a block diagram showing a configuration of a
wireless communication system according to Embodiment 1 of the
present invention; '

FIG.2 is a block diagram showing a configuration of a BS
shown in FIG.1;

FIG.3 is a block diagram showing a configuration of a UE
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10al | ocation section shown in FIG 1; FIO.8 is
a drawi ng showing a configuration of allocation
sequence i nformation according to Enbodi nent 1 of the

accorcgrhngfﬁ'at Er¥eRGhPont 1 of the Br@s@nitSidy &hawh Ag

ng correspondence relationships 15between _
§éGudnce muhtrewsngndhioexgsaactoielimy oo EREDHT didwp of the
of the present inventjon.: Fl0.101is~a bl ock
preamfi §adafsRoh fat sar €+ BOFor ehondant M 1552 syst om
§aKf.isgursatd odrawing showifiglk des plrmde ng eshoadiatgonships

correspondence | ati hi 20bet .
betwo on o B Rt Re LR LR e LB ER 0 g ment |

of thepﬁ?§§$h¢iﬂ@“ﬁﬁﬂﬂﬂﬁ; . dFIO.12 Is a draw ng show ng
a configuration of a broadcast channel accordi t
Edsodi iéne 278t PPESEIR 8| ﬁvéﬁpir}gﬁ?r#ffb(?&soi?gaa%madcasf

chann 87 3 NG: SHOW RO LR SSPRARIANGE o Feliad ilnsimSinvention;
25bet ween nunbers of allocated sequences, and report
bilts Tadsor df igwed @bsdiathe e3the pRETAEEBNPT the sequence

alloca'tpgﬁngég{]i’[mﬁs% &+ §naFg@W‘;ng showing a
configuration of a broadcast” channel according to
Erfifbdi nisnta 3d od wtilmez ps oanin ¢ neestiinofigumagien jaf gallocation
draw.ng show.ng corre ndence hatj- [
seque i BRo Rt ¢ S BRPE R e ARE Y P dhe present
inventi®generated from one sequence and a requi red nunber
%E Id ocatedd§e uences W th resgect to cell sjize lat hi
Ad&i%ls)s @ drawingpspqyipg 5 8?%\%%“?%&%” ationships
betwe€@r EggRRMAANGA heleAls @hshii pdl ched vaen celjugnce Bunberddment 1
and i ndexes accordi ng to Enbodi nent 4 350f the
of theppggesnti MRRRFIYMR: FI0.17 is a drawing showi ng a

E%ﬁ{jwri%t L oy £Ek ad bf Padeasth SRansel ALGRRBRGd hanagement
odinment 4 of the present invention; 6
type system configuration; _

FIG.11 is a drawing showing correspondence relationships
between sequence numbers and indexes dccording to Embodiment 2.
of the present invention; _

FIG.12 is a drawing showing a configuration of a broadcast
chdannel according to Embodiment 2 of the present invention;

FIG.13 is a drawing showing correspondence relationships
between numbers of allocated sequences and report bits according
to Embodiment 3 of the present invention;

FIG.14 is a drawing showing a configuration of a broadcast
channel accoi‘ding to Embodiment 3 of the present invention;

FIG.15 is a drawing showing correspondence relationships
between a number of cyclic shift sequences that can be generated
from one seguence and a required number of allocated sequences
with respect to cell size (radius);

F1G.16 is a drawing showing correspondence relationships
between sequence numbers and indexes according to Embodiment 4
of the present invention;

FIG.17 is a drawing showing a configuration of a broadcast

channel according to Embodiment 4 of the present invention;
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FIG 18 is a drawi ng show ng correspondence

rel ati onshi ps between index types and preanbl e

sequence tabl es accordi ng t Enbodi nent 4 of the

Presay iisnvendiPWing showhih@ dfriéspofldawicry relationships

showi ng correspondence r el atl onshi ps betvvee{w sequencs\1
betwe ahnbBAS Xarid N 5iekd RICHBPAE £6 AT nbhb ! &5 of CEREDINE TO

_ Embo PiRSER4 1 HY §Rd %r}’esent invEnh®@igQ:is a drawi ng show ng

a configurationof br oadcast channel according to
Edsodiheirtt & @rawnecpr%ls@mmmmnmmd@nzle icelgtionships

betweghg%é@geﬁlg%%%%gg?srghat}198%'51' g Q@E%ﬁrﬂn@ ?? Embodiment 3

ence correlation value and cyclic shi
of theApaesendlmgretmtlEmbpdl ment 6 of the present |nvent| on,

[ i.s a drawi.ng sho orres ndence
Fél%&?ﬁ)o@hﬁpg h%%&'ul ed mh @rgsu LHd Ot §dx &g Proadeast
channacwmf@lﬂﬁ tEthE)xﬂlb”tEdlimérﬁf S5thé tﬂi’eeqﬂretselrrtveﬂtvle@n,lon'

23 is drawi ng showi n r ponden
FS %%r’éh?p fBé"fwe%nS%@awaé hEuT5dRL GRADT RaBgdT een @ ZC
sequeﬁ@@oégkf@léﬁomld@@ncﬁ c Lifte spR €S anth oluiMen ia@tording to
FIG 24 is a draw ng show ng

nd
Embo‘%ﬁﬂ@é’épén@éﬁé’é PeleHa N dAV S hefieen sequence nunbers
i S, ag£a6di0 (R0 Bbadi aBpLe By B0k 4 rolationshi
%?g}sgr?eﬁgﬁvengfgﬁqn%gsﬁt R or Ca?%/l ng eQJt trhe AHOnSRIpS
betwegnveaguon (0O Rews emdodngentes of cohidipriesenEmbodiment 6

of therg}(ggghcgnr{v%%pon described in detail with

ér ence e ‘atconpanyi ng dr awi ngs.
IHKBOIY]ﬁEmbodrmmung)showmno cErr5$poaiﬁh&equehﬁeonshlps
be shown using e ZC se uenc
betwetaREs NndriTR 4TS FEgr bOORPEH B CEadtono( I bRdiment 6
of thel\kaSaﬁteMﬁﬂeﬂUf@ﬁ[ argld by Equation (2) when N is an
odd_ nunber . 30 cr ex { 2lirik2 2+
CEdtratt ob® 1% ra“[liﬂg % “”é{z SYFFPROR 13)1#%%1"%13“0“51“1’5

between sEFAHIOM PN and indexes according to Embodiment 6

of the present invention.

Best.Mode for Carrying Out the Invention
[0016] Now, embodiments of the present invention will be
described in detail with reference to the accompanying drawings.
[0017] (Embodiment 1) '

First, a ZC sequence will be shown using equations. A ZC
sequence of sequence length N is represented by Equation (1) when

N is an even number, and by Equaiion (2) when N is an odd number.

[1]

cr(k)=exp{—j—%§[%+qk]} ... (Eguation 1)

[21

¢ (k)_expjl-jﬂ[k(k“) g ]} ... (Equation 2)
N 2
Here, k=0, 1, 2, ..., N-1: g is an arbitrary integer; r 1s a

sequence number (Sequence index); and r has a mutually prime
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Here, k=0, 1, 2, ..., N1; gis an arbitrary integér;'
r is a sequence nunber (Sequence index); and r has a
mutual Iy prime 7 rel ationship with N, and is a
relati @Sht V@i'tﬂtlﬁgee{nﬁn% laego.tshgf‘vy'ir{&og]@ﬂ sheXfrer@tFch N.
sequence W |1 "be shown using equations. A GCL
[0018Fkeqience af Gdehuengeehenghi IN bs shpresentiotd lyquations. A
Equat.i on ). when N is an .ewen. n r, by .. s en
GeL sghifin€h Qa et ke RS W gl s Y by Bavation (3)
when 8 ,i6k)s expr2marmb2rt gkiibbykiopmtion (4)EquathoN 3y an odd
N c ",(k)= exp
number.

[3]

!

cr’m(k):exp{—j%{%-&qk}b,(kmodm) ... {Equation 3)

[4]

c,,:m(k)=exp{—j2—§rw(k(k:1)+gkj}b,(kmodm) ... (Equation 4)
Here, k=0, 1, 2, ..., N-1; g is an arbitrary integer; r has a
mutually prime relationship with N, and is an integer smaller than
N; bij(k mod m) is an arbitrary complex number, and i=0, 1, ..., m-1.
Also; when minimizing cross-correlation between GCL sequences,
an amplitude 1 arbitrary complex number is used for bj(k mod m).
[0019] A GCL sequence is a sequence resulting from multiplying
a ZC sequence by b;(k mod m), and since receiving-side correlation
computation is similar to that for a ZC sequence, a ZC sequence
will be taken as an example in the following description. A case
will be described below in which a ZC sequence for which sequence
length N is an odd number and a prime number is used as an RA
burst preamble sequence.
[0020] FIG.1 is a block diagram showing a configuration of a
wireless communication system according to Embodiment 1 of the
present invention. In this figure, radio resource management
section 51 manages radio resources allocated to plurality of BS’s
(#1 - through #M) 100-1 through 100-M, and is equipped with
sequence allocation section 52 and report section 53.
[0021] Sequence allocation section 52 allocates ZC sequence
number r to a cell managed by a subordinate BS, and outputs
allocated sequence number r to report section 53. Report section
53 reports information indicating sequeﬁce number r output from
sequence allocation section 52 to plurality of BS’s 100-1 through
100-M. Details of sequence allocation section 352 and report

section 33 will be given later herein.
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10Here, k=0, 2ra- ( k(k +1) k b, (knodm ... (Equation
4) q isanarbitraryinteger;r hasa N 12, ....N1Z1,;
mutual ly prime relationshig with N, and is an integer

[0022F”a| Bers etdhaBn qfi’f&l‘m@‘i’o@ Eﬁd@@a@f%t rfdu 6Q0R! eXumber 1
unmber, and i =0, en mnim zi ng

rﬂpoﬂ@ﬁo§souomagqmn@ncme@meén Gﬁﬁ §eé@@héeéhraﬁgﬁnﬂ@@uh%report
alloca%;sg‘fxog%é? ﬁ %lf%ﬁn?ymeﬁ ﬂos aus[?ﬁ fv@fthkin(lf H}vn cell by

sequence 1s a sequence resu t|ng
xneansmﬂﬁlqﬂgﬂﬁ@ralﬂ@thaqbehQEbebbd(kanvd hpreamd sndceletects a

ei vi ng-side correl.ati on_.conput.at i |s imlars, to
preampiis SPOIGGr BALSIIL D SE0abqthed T &1 SHACEadLy s 100-1
throuds aogexgnplie hﬁéégﬁcllé@ki@a\l N Wesiari Pt Itthl’a:.y Awﬁ:b]séae treated
e ri el.o whi ch a, ZC sequence for
colleco'\mehysae%qﬁ%g éggomeﬂg% ok P& e S FErRIa Tand. a
[0023Pri mecnunbery ibg oUSed ia%: rdin Rén B ist g RheaRRIEfiguration of BS
sequencegﬂkgozo JEIG 1 is_a block d|a ram show ng a

100 skowm gor h-of 18 %kl%%l@gélrceonhﬁﬁuaé‘&t&ﬁ%n‘?éﬁé& processing
sectloﬁcq(@rldﬁggeéﬁigg%‘ad'\ﬁﬁmt bt 0 d 4 D RIESERE ) 'é‘é’ﬁ@%hﬂrbﬂ Nection

|gur I 0O resource rranagerrent 25secti on
102, emm@asormfoon:esldlﬁ,c@@dalrmodaﬂ@dl@@ mmlaxntIW%f Based on

1nformat101£ cﬁ*& C{H‘gg gM 490r ]11tsigcfogﬁc%ogu%bggdrangported from

tence” al7'catTon section
reportr espmt& osmecﬂ} omh53vn [ Oﬁ)Z]:‘]ISéquer‘me:n =l ¢t osht ¢t bansedt immeration
cat es, ZC sequence

. 52 al r .to_a cell naged
sectio, §UERReE S BE TP BiP R 4 SOT AT GER od O preamble
sequeﬁ@GU&ﬁQﬂenU@ﬂﬁl’aget@echﬁJ@ht BEBtiad 53 erRepords a broadcast

on 53 reports informtion_in |cat|ng sequence
chann gl Eﬁtrrau@p O Prighiidect®RLEO b FHAAT b Setti b §2 the read

informh @tRIMral i ry of %%@raJ{QQflﬂﬂHéWQQsﬂ-thMn@I aijls ehitput to
sequence, aIIocatlon section 52 and report section 53¢ :

encodppg| spetigimehlPater herein.
[0024} Encoding section 103 encodes the broadcast channel

output from broadcast channel generation section 102, and
modulation section 104 modulates the encoded broadcast channel
using a modulation method such as 'BPSK or QPSK. The
modulated broadcast channel is output to multiplexing_secﬁon 108.
[0025] DL data transmission processing section 105 is equipped
with encoding section 106 and modulation section 107, and
performs DL tranpsmission data transmission processing.
Encoding section 106 encodes DL transmission data, and
modulation section 107 modulates encoded DL transmission data
using a modulation method such as BPSK or QPSK, and outputs the
modulated DL transmission data to multiplexing section 108.
[0026] Multiplexing section 108 performs time multiplexing,
frequency multiplexing, spatial multiplexing, or code multiplexing
of the broadcast channel output from modulation section 104 and
the DL transmission data output from modulation section 107. and
outputs a multiplex signal to RF transmitting section 109.

[0027] RF transmitting section 109 executes predetermined radio

transmission processing such as D/A conversion, filtering, and
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8 [0022] Based on information indicating sequence

nunber r reported fromreport section 53, BS s 100-1

t hr ough 100 M r eport al l oc&tion sequence i nfornmation

ot Pe W hikp thﬁhﬁtpﬂ%}?eéi RY1 nganguef fachepardltiplexing
up-eo ﬁ% descrlbgd | at er herelrg and de?gcts a b P
Sectlopr eJa(h&J eapdquieroes misps t1 2N 8} off Bhe NS BRAcg e radio

100-1 .t hr Y e cal functi ons,
transmige) ibal wi P 8%%%3‘@%( g%eck:% ce??‘b%?f%s BS 100 in the
[0028Fol Rdw g elesiord pseoni ofi0023] F¢ Ge2uits s a phlesksdt editagr @fh radio

t he confl rati qn i

receptFOPnpfﬁF§sfﬂﬁar%u @r85d§3§¥nc%gﬁﬁggsgpggggé?ﬁfuﬁiCOHVGISIOH
on a siPEACHH LMl iv6l cequitepach Vil X b, karmhduo.aisgium‘lanﬂegnal that has

generation section 102, encodi ng section 103 q
under GBI 49 th SEAR H AW HEEBY T TohFGRAHEIIGRD SEetion 112.

100291 Ndkeptarag; &h! Qealki oA Saquesepa PudErtie rﬁng)lﬁhEdoﬁtpmt from
report section 53 shown in FIG 1, broadc p Channe

RF regenerng i ohedéd i bhl 102t9e%@sR@orSré’§p6H3 ata slot, and

outpufsnfﬂ{gms&§%rfart9m PR eanbl &t 19, $RAUEGHGE L %@@u@h@%a%tecuon
section generates a broadcast channel that is

sectioa Hbvwnldmk thenseolarehasnbl L idrtaudi o tehdempadulation section

|on e ge e C el is
116 Ofﬂigu %Iéﬁég&lﬁ% Eiﬁ%%%s?£%QQ%§§% Eﬁggdlng
[0030$ecﬂh&nuﬁ®3een&nﬂesnmhe‘hﬂmhﬂcaswr&ganﬁ@wtzcautbhv stores a
rrom br oadcast nnel ratlon 38 n
preamplGur AANGT CocriTU T0F TOAIT Bled Hoad Bhgodeq ve FEes that can
be allyoadcpstychagrelnssi BYl @c goduh atboni oet had suetvmasin FI1G. 1,
BPSK or CPSK The nodul at.ed broadcast channel.
corre R B nEo SR 1§ PFExi MYTSRELT ond R8s, T G0R8T pinfeating these
sequeBE@nﬁﬁhﬂ‘?éP@ PEQGRS ﬁgeﬁﬁﬁﬁl@ﬁwehSeemmp@He table based
5with encodlng section 106 and nodul ati on secti on
on 1nﬁ@mnaéh@inpéﬁﬂ®ﬁﬁfﬁllﬂ)§ £ NS AT LRT ORCAAER G B RSF of TepoTLed
from ?Eg%‘?%%@gtmﬁpc?g' @9103\?%“ ﬁnFji@ encedesoPhputs the relevant
nsm ssion data, and dul ati on ‘section 107
preammeusaqasmadepr@@mbénsmggremedéteae@épﬁ@ gection 114.

[0 Oalﬂnﬁgu' FLLOR YRt hod, qSﬁlgﬁc%s BRIK Q% o PSKe c8PGnOULRUL S performs

‘correlation processing and suchlike preamble waveform detection

pro-cessing for an RA slot output from sepafation section 112 using
a preamble sequence stored in preamble sequence table stor.age
section 113, and detects whether or not a preamble sequence has
been transmitted from a UE. The detection result (RA burst
detection information) is output to an upper layer not shown in the
figure.

[0032] UL data reception processing section 115 ts equipped with
demodulation section 116 and decoding section 117, and performs
UL data reception processing. Demodulation section 116
performs channel response distortion correction for UL data output
from separation sectiom 112, and performs signal point
determination by means of a hard decision or soft decision
corresponding to the modulation method, and decoding section 117
performs error correction processing for the result of signal point

determination by demodulation section 116, and outputs UL
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152, agdpapapassties siegrmaing

30modul ated DL transmnission data to nultiplexing
section 108. [0026] Miltiplexing section 108 perforns
time multiplexing, frequenH& mul ti pl exi ng, spatia
receiv@ﬁ]ﬁh@%ex'nga o; code nul tipl exi ng of the broadcast
channel output from_ nodul ation section 104 and the DL
(0033 r ahbth Bsion Bhe &Kodt BAFRMT oTh HBABIat P 6rE SBEL § B kg of UE
150 acHif SROHLRU | hieRliex 8iconad 0 Rt iansitildfg 1o thi
é aj%ecfﬁ%ﬁyf%9?§F%b27f%FafrgngnittiH% sed?ign 1091 . e
figure exeE utesse ipriadetseratii nad 1 53dir 6 ceh H8Snd sSigdre Ipt beessiifged from
uch as DIA rsi.on,, fi I ng,; a :
BS 1°§p?@6H@8réPo§qgﬁqt§Q%mJ4#%#§§ ggiﬁaﬁ%ﬁﬁﬁﬁﬁsf%ﬂﬁ%eterm&ned
radio hnitddepiie»ﬁ ngreactsom g 08ucdndatr ahswit s @anseghadnt lerd A/D
as undergone radio transm ssion processing fr.
conveLikdhia0 1160 [0098] RE PAEBIV ndSect G TIT SidditledPat Bas
under P6 et £d 18 ned dpdioh Iy acept § oNg proosegimgisucheasion 153.
down- conversi on and A/ D_conversion on a_signa
[0034] ecBFPadayianant AN 1107 A& 233 Ht 8 BrQpfuapnt fhgnnel and
DL dab&s el oong adi Qi EeGePE & 0PI PEACESSIMNR K receiving section
separation section 112. k8829]8eparation section 112, _
_ 43 it RFD PEERA B Al SR &G GAOR 139
of DLle]at'antr%caegsﬁ%flgio@@gs%u-s@%ttfi‘oﬁl qts4angh d1Qhe separated
outputs the separated RA sFot to preanble sequence
broadadm‘gct:ih((jamlxs@bt iton dtayodnd athensepad bitetl ULS ¥at@f sibgroadcast
t empdul ation sect.i on -Of ata reception
ChannBf&c?é:seé?tﬁé’nsé’crtolcoensSllf]‘s? S[]egfgtég)]npglésaﬂbl e sequence table
[0035§tOEa?ehs&cthoaplianspobessaipgeaﬂbkbbseb@édaeeqabp@ed.“dth
correlatin reapghl e sequences.that can _15.be
dem o dilagEaoacty T eBqlonca i IDEa PR LobEETbh 555 Snotd; Re forms
DL d_l%ﬂtg ¥ie_o%@rtﬁﬁ%poﬁﬁid@e§§ﬂugnce nDrbebd.ulantohndexesion 155
i ndi cating _these sequence nunbers, reads a p e
perforgpguehaB Rl oht 8 A8 MSabIdd SHASEL’ BrF § T ot o BL% e output
from '@@'gcaqldt'?gnal | ogatifn seguence; puNbese rfd@pert edgfrzdm point
report section 53 shown in FIG 1, and outputs the ..
determiteliam 20preanrbpre sequeéncéard pAeanbl @lseed®dt decision
corresgae ﬁ&ihgntc?’et(hte! %o%%jatﬁ@?sﬁl]et@f@@mln% YRAULNLLe section 156
etecton section perforns correlation processing o
performand smmmﬁdﬂxqﬁ@mnbi@nﬂg&ﬁ&ﬂﬂﬁcﬁﬂ%éhﬁohebkgtégéﬁhgnalPOlﬂt
deterr{}g{lﬁgp%ﬁsr‘%%ﬁ%qgﬂf@&]ﬁlg{f)ﬁSesoeaJﬂFo'non et 9R L 12 u1puts DL

& sequence stored in preanbl e sequence

. receiviebldatst.orage 25section 113, and detects whether or

., hot reanbl e sequence has heen transmitied f :
(0036 Hyeafigesce ot 1880 £ CRR BPstP derettion sccrion 157 i
equip?eﬁomhi@@ﬁldﬁuwtm de td upPey, Hayerdimal sshowoni 59, and

he figure. [0032] UL data recepti qn processi
broadsastiohannsli BraGEIEHEE WECH SOdSRIBUPES OF SadER b Toadeast

channtif 30dcdR6Qdi Ngy5EEELLAMNEL7, andepesli@nB®ion section 158
performs channel response distortion correction of a broadcast
channelloutput from separation section 153, and performs signal
point determination by means of a hard decision or soft decision
corresponding to the modulation method, and decoding section 159
performs error correction processing for the result of broadcast
channel signal point determination by demodulation section 158.
A broadcast channel that has undergone error correction processing
is output to broadcast channel processing section 160. Broadcast

channel processing section 160 outputs allocation sequence
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h

UL data reception processing. Denodul ati on section
116 perforns channel response distortion correction
... for UL data output from separation section 112, and
informRALHibY Mingiigald PQinnt tHet epionatd K by hngans] ofowtput from
hard decision or soft decision 35 correigondlng to .
decodimge oeltilodt | bh9mbe hBaS 28 detoUP A CSedtiPof §1gTage section
161, a gr f(ﬁh{?lll{sg M o (DL £ Wd@@cﬁ%@cﬁﬁﬁhﬂglf 06 hRCub®H tayer not
of sigral point determ nation by denodul ati on Section
shown1il6,thandigurputs UL 10 received data. [0033] FIG 3

amd S bl ock.di agra Wi he figu i of; JJE
100373, 05 8, SR LS W 1O LA ot OF srores
preambiventigared eict babléi gursese RFed ebei vimpmédei creqib@nce table

recei ves lgnal, tr mtted fr 10 hown | n
sLoragRIEE 4TI h hi Shd S50 0 bt titedof Ler et mithad radt Preamble
sequed &€eptd Wt PracesSiangnguch ras mlowe- conyeesices andaAl Dcan  be

conversion on the received signal,. and 5S#tp ts a . FI1G. 1
allocagpgnalyt it had cGndel §oie 104di 8 Fotehti-on pridctdsi iy Lo
corres%%r?@ﬁ?éats'e‘?fhéﬁ%' A DB rd, 0034 Separeatd PNiseEEROM g these

53 separates a broadcast channel and 10 DL data i
sequenqel ndaabenst he Tdigghat Pas&nVBYE f FBAIRM Gecef Viggponding to

| n : e at el
alocag el g b e A i apro e st chann
procegriogesst ag axect 6Onis54 utand tiive Rapdratsdd gsmodddasn section
162 channel to denodul ati on section 158 of broadcast
" channel reception processing section 157. 15[ 0035] DL

[003 8 Pat @1 eceptioim ProceR g sectrenshbibsisreqiirppedve from an

i th denodul.ation section.155 anﬁ d coditn sectiton ection
upper 15 Rto heth s 1L (85 41 FOe8pt Néh Y bredsi g ation s
162 sdmdUbald ar a3AGt beeakbbl pesé @uan cehdnnel prespobie sequence

di stortion correction of DL data Om%i& ﬁﬁrom . . b
table gdgaratd ovt SEAT oh6153 & SHhRF BT of rs Rt gRAIT Spoit RE1ugdne the
selectd@l BrEinabl On LbyyPRRRS Lhdaohapddeqi Sim &Fa AT IR A burst to

eci sion corresponding to the nodul ati on net hod, and
multiplecodt g sediron %6 perforns error correction

[0039gro%ﬁﬁ.shggafﬁrabré&gi'éggb' tP_(x)foc%isg;rﬁ!g RRicRion 133 is equipped

et r'm nati on emodul ation section 155, and i
with eutgodsnplL seceiored ldat a.a26] 0036 Bradadsasscehignhel1 65, and

recepti on processing sectio {.1S, equ M :
perfolgiiotir ot b EERSRD S5 hGalsiface EBRTILY  Boprion 164
encodbBrkoatclastt ehannekspsncedsing sexti omddOladmd: section 163
perforns broadc channel .receptiQn. praocessi ng. .
mOdu@ér‘?ﬁduFHtciodlngeg[? on”laS%S’BérsisbPﬁ's gﬁé neqmlne%p%nsgl()dma“on
method S{@ELI QR PPRECt ben PP SK breadcasitp Bt cfianglodulated UL
out put from separati,on section 153, d perforns

. a
transmignednpbiti t@ell HiRdEi*dm Sy GfddRS 306 har d

eCingh,qp; 190N $O MeSROPHL ROt d A burst output
[0040i0dlhﬁg??6[ﬁren}g%%dé,j@§r§ decodi na segti on8159 perfo;_lrrrb?_ ouipE
from Bk drunor geatsrariipnosessiay F6F tné vediL bfansmission data

" L s § PRt detes fi fatl o nbYitiplex signal
Outpugef(r%%g:lﬁj@t(ﬁﬁpd;@?ﬁ gﬁ%%‘%n gég’bgggd%gy? channel tlrlfateh stena
to RFhasnsmérgane seraiooncdrirect i on processing i s out put

1004139, DROECEEEL SIADOSL DLOEEREL T CECLI AN I90. B B rminee
radio SEQUEN®Essidn processing such as D/A conversion, filtering,
and up-clonversion on the multiplex signal output from
multiplexing section 166, and transmits a signal that has undergone
radio transmission processing from antenna 151.

[0042] Next, preamble sequence detection section 114 shown in
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290

i nformati on included in the broadcast channel out put
from decodi ng section 159 to preanbl e sequence table
storage section 161, and odfputs another broadcast
FIG.2 QFS%! ;,I H%s@@ yeper l@y@ra NQt o SHEYRY ik terGO\fv'lﬂUrﬁhe internal
3 Preanb e sequence table storage section “16
conf1gxmtegnaoﬁrpamn@@eq@@nmcamleetqm@sms%@tbyn 114 shown in
preanbl e_sequence table e 1 1
F1G. Zshol\%mcasellllsG.s Ow%ha relzg)’sﬁg&gge%ﬁgﬁ%éﬁreﬁ%eir‘:’%ce)vtrp?grleggquence
lengticOoNrel Bt i ngd paegrdilre sfqueques dehat vodne berakl acat eskquence
b Ey seque § al | ocation sectlig 5 hown in FIG.bl
numb e r eyt dpbndf Al SIS AINBERLETaR] § TS bIe sequence,
wherel radlxc‘eqiﬂersgeﬂﬂe%en ssgbeﬂc@awug@qmncTehe;mumlpwaﬂﬂphe sequence
sequence_ corresponding to allocation sequence
numb§imfof At PBn out put from broadcast channel processing
[0043 ecthpnﬂ@pzus QUL ; HBulRA JUrsd] gpnNekatd OMapedddite D is
62. 15 038]Cn acqui ring an burst transm ssion
designiivedti(ke Tromtan apgee aicdy s widt cspaiuref # sgguence number
I Qur S op see 624sel
ra 2 e S o A et ST LEquaneE o melex
multqshcq:raagensecbtmm 6la genepatesuarm rRAUJUr B T |Sr¢<§1llmjmﬁg number

t.he sele r.eanb| e ,se n nd.o ut s~t.h
r=a siganePir BN ARDAF ot L SO L) B i RGLEbct | Of g, 0ther hand,
cach [QA3Flitiedat a1t rzﬁnsquJSElrocrIeme:mwrngr%NCmI oﬁClGQeiqaence is

p ncodi ng section 164 and nodul.at i

crn-« SEE PR 1o R et fbrms Ahddats 1§ ARYMTELIGE |~ Tesult  for

sequeﬁb@cﬁﬁﬁhBGrEﬁeﬂdlangl@@Cébﬁﬁeﬂzﬁ‘ﬂioﬁﬂQ@d@k\Scﬂzbkdkﬂ(bl\ck ardi).
ansn1SS|on data, and nodul ati on section 165 25

[0044ﬂmduThﬁé§ eheoded URet Tefdhits st onMablitaP ik g op computation

perfoﬂﬁ@lﬂil ah| Btﬁ@ﬁrho@escg?@ngé PRk ek 1@@(91(?@‘%(9%%9'&&?011 value,

t nmodul ated UL transm ssion data to nultiplexing

akcy, Bedti dnck66anflooddi Man i exd ¢ Iseceiadauisbion of a sequence
| ti phexes RA b ut r.om ur

nunibg%neragfd% ségg I'on §g§%ﬁﬁHkﬁE Ufagpaﬁsnﬁ§§$onﬁ§g“lpllcat]On

complsﬁaomtoput atir@oun podud at ibon s edtuicoad 1@5)mamdedut putth arcception

I tipl RE
proce bt PR A0 D9 SRR 4SS0 30T

are nprteddtiecrtsdd 4ada0o gaiansmimdi mheprcaeessltng;csueh (@sumber of
nversjion, filte

In“ltigﬁﬁﬂﬁ cGAve §|6ﬁ6ﬁ€ﬁé£ult|plex5|gnaloutputfrom

[004535MU 1ip] @i RASard | e A 6650 AN LG aNSHHS ACSis@Ralence has a
t hat has undergone radi o transm ssi on processing fro

relatigmsdripa w3ih [acm42mémObﬁ)fséérrb‘aeéf%%aaénc(ée&é%%%?FoﬁTements
beingSEYEHUL I BHOW 4AA therefore the number of multiplications

(number of multipliers) can be further reduced by performing

iumber r=N-a

multiplication processing whereby k and N-1-k elements are added
prior to multiplication computation by a correlator.

[0046] Next, an actual method of reporting allocation sequence
information will be described.

[0047] FIG.5 is a drawing showing a preamble sequence table
according to Embodiment 1 of the prése‘nt. invention. In FIG.3,
sequence number r=1 is correlated to index ! and sequence number
r=N-1 to index 2, and sequence number r=2 is correlated to index 3
and sequence number 1=N-2 to index 4. The same kind of

sequence number r correlation also applies from index 5 onward.
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12 FIG 2 will be described.FI0.4 is a drawi ng show ng
the internal configuration of preanble sequence
detection section 114 show3in FI0.2. A case is shown
[0043]'*6%1?33 En@xapplenbRs Wi Lh 1 seauenge d @rath HFSbquence
b
and a pair sequence nunber r=a and sequence
allocahumber rsaNtdoZC sedukncesshwwrnal | o¢at ed échlpreaﬁﬁﬁéessary
ence wher e t |t guen
numb et TR S qURres RURter 7 tan be. [GOABFI RO Fresd cell in
accordafnam wnpht thignedbie oghdel ay Ide\lﬁkﬁ D s otémtgnantdedxes are
ak+j and each coef.ficient of a seguence
COHS%@HB’& 10 fngoz@astég@enag '%%é&rvgnﬁ?&d‘““ number 1 of
auoca@éd £é<alu@htje@k;stfeepofwd a@Rkew rAut ¢t pideaid on

on X, a caonputation result fgr sequence nunper
[0049} aquR)‘é“co?er“e‘ilé’tf} oﬁJ|§%&kt5bk%k2Qb§<Eﬂ¥é‘Wcﬂ& ng?cated by

sequeﬁ@@ R hetahand, s eaeh, £0sbf itei ang ofp (7 geavencalrUgb cation
=N-a ZC sequence is dk, anda conputation result for

obJectlsseameﬂd@arsawb@hanﬂmla syeergbrael aeicéhops 102 of BS 100
generaal}%%k"'blg(xg(#("'%%g?&}?gg%)el[p@ﬁk&q%ecrl%f&rn% aEI?OEIQ%lon sequence

resu I cation conputation perforned to
1nfornnbhaunrapsequdnéeomunbarorLae@ﬁdencapreIatlon val ue,

[0050@1 EEI#)EI oﬁw %/le gg‘l’djesnce nuﬁbtel?g u{gglég{‘atlon of broadcast

channé:DBr(Hl) gid rofir vied dich y tHleaz{rdeaspldimineh £26n e oarpiutatsiedriion 102,

BronaZIRLTL SR BF RUESS COmet et ) (2SBS0 cos preambic

seque MHERRH I=M @r 258 §HO¢t@ld aciay Qﬂo&in% p@e rtabﬂ&dshbevn m FIG.5,
circuit scale (nunmber of nultipliers) be red

and gqEOUS]en 86l0aaTEQR HRIYEBS 1B Fmtziono ’zéom lnlng start

index $8AH®RGE3 HaY ?n%ﬁcra%hﬁlk' PASH] Pe W ct(hrlaeﬂ 22N OJIRCirst index
sequence (sequence el ements bein r(k)-cr(N-1-Kk)),

numbend f heo et orutinel nuatee cat e duliq pﬁieﬁaltqu%%s(ﬁﬁﬁbé‘rumbef of
|t f
allocadk AT il €L8) 362 b, d1d %rebﬁ%cfﬂg%ﬁ LB of ZC

I Oh processing
sequembeﬂentgxlabeaaddeld Jprqoente nulfmrptatt:iatIiomO is included in

conput.ati on, b correlator 0046 t n act ual
broadﬁ%?ﬁo‘:&la&fn%p}/@ﬁl Ay ocgplogﬁg@eg%e%%gﬁl nnglr mat i on
[0051W | Hde descmiblead. oﬂ M44] K o 5 dtara dndeixngshdemG &1 is a

o By ST FEUSICE B8 FEFRLE 04 SIRO AR Sy when

the n[milbéﬁ eQr rseé@ﬁsﬂcte@ index -1 arnd-sequengel GgabE-1)).  Also,
5r=N-1 to index 2, and sequence number r=2 is .
numbecromél hisd Yo ¢hdB¥BP&Ad e AldNCR fithbBF AP er s 03022 is

numbérndg)f 4, ikhe ﬁ@%sl‘é'arf@ ofos %‘iﬁf‘ﬁe webehakimum number of
correlation also applies fromindex 5 onward.
allocations that <can be made to one <cell, M, where

Y=ceiling(logs(M)). Here, ceiling(x) represents x when x is an
integer, and represents the smallest integer among integers larger
than x when x is 2 non-integer value.

[0052] One index number and a number of allocated sequences
decided in this way are reported to UE 150 from BS 100 by means
of a broadcast channel. On the UE 1506 side, also, a table
identical to the table shown in FIG.5 is provided in preamble
sequence table storage section 161, and usable sequence numbers
are identified using the reported single index number and number

of allocated sequences. TUE 150 selects one sequence number from
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I n [0048] When sequence nunbers are allocated to cells
by sequence all ocationsecti on52showni nFI G
1, necessary nunber - of - sequehces-K ZC sequences are

amonoalth%CQH%%&fig@@Chsﬁ%lll s} AFCOL HaRe8n Wet B, t Bentalkes an RA

own in 5 so that indexes are
burst beohsétugi weptahort i om i adiccat Rhg seyuenddsnthberiy an RA
slot of allocated sequences is reported to report section
© 53. [0049] Report section 53 reports a ZC sequence
[0053pl BTGt edsbysveequermeaai]ﬂm:a'mi onhseictaon BPekonB& BOO at the

is the allocation. obj ect. Broadcast ch nne
Start OfoRBhOR A U SBAY ORC E601 DF CBETI0 105Kt 4P0S UM beT at the
end, §Foadcaskpehampel p(oE’sGtrI)othteudﬂcngd able(feablh@mdsequ:remﬁg radio
|nfornat|on reported fraomr ect|

resounEOS} R BE6R FBL & < WiThg lsh h@fb@ﬁﬁ%g&ﬁ’éh grepralse be
used broadcast channel 300 generated by broadcast channel

. generation section 102. Broadcast channel generation .
[0054FectN ont.10th ¢ ep@reardes tprehnbf 6 VS Seqibiice? tigh) esection 52

shown fr?rlﬂg@ 13%{: ijiop 1&5’5@}%&&‘%&% tralt € shown s't@g':gﬁaellsemafter

generates allocafion sequence information
abbretrwﬁadﬂtmg“éfﬁ?t 4ﬂdexnnEﬁﬁEW 300t nitedi satd rigidna ik (a=1),
correl ted t.he fi.rst index n r. .0 sqeutively
and (i pyinB e o b g el il RO er Tor Sar F bt
[00555equensast BD22ti dli ¢aténgiblee avhothtedonunbereoénZCne of K

20sequences. Al | ocati on i nf ti 302
conse{REIKIGH 4 HE bF Gadiubl BRARCH 03 STohd O SO P o Mplbeg a K -]

has b@qpmweca[t@w] HieT f o nhU e beeriat1$0Xa®EdS(Nr(D)I—nd&)hat is, if
umber 3021 is a nunber of blts necessary to report

all K zeqe@qweﬁrfc@rﬁu%@rl laghe ekt RE 2ALpBer— o f‘sé’qﬁ?e%f‘cse%mg flow
proceé N-tley 2‘5%040;5 ey of ?btspé{rpctrlﬁunp«@ﬁu‘éfnce allocation,

ocat sequences 3022 is a nunber of bits
'whereﬁece§saﬂyntoomepo¢f the daxicum sripbiere of caRIEdCARS ohgs becen

alloca%lg%t (I : ng( ggﬁﬁ}b‘tgg qnes Cﬁ“xieMe Vt"%%r? =a+1) 1in ST403, and

cei ). Here, ceiling(x) represents x when
the prodessdmg ﬁﬂegenetan@srepr%§eH1% the smal | est i nteger

[0056?”0?% gqléle(gf,rsselqaur:ggcr:es from index number a to index number
a+K-1 are allocated, and sequence allocation processing 1s
terminated. In ST401, ST402, and ST404, allocated sequences are
shown as being searched for in ascending sequence number order,
but the search order (counter a order) is not limited to this.
[0057] FIG.8 shows the configuration of a preamble sequence
table and broadcast channel allocation sequence information when
ZC sequence length N=839 and the maximum number of sequences
that can be allocated to one cell is 64.

[0058] Since sequence length N is prime number 839, the number
~of sequences that can be aIlocated is 838, and ‘the number of
indexes i1s also 8§38. Therefore, the number of bits necessary for
an index number report 1is 10. Also, since the number of
allocations is 1 to 64 (maximum), the number of bits necessary for
a number-of-allocated-sequences report 1s SIX. Therefore, the
number of bits necessary for reporting an allocated sequence

pumber and number of sequences is always 16.
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30t han x when x is a non-integer value. [0052] One
i ndex nunber and a nunber of allocated sequences
deci'ded in this way are repdrted to UE 150 from BS

[0059]100qu HHRARS hQfr %a*ircpaq;gﬁéh GhanRehry De hende Ombers are
de, also, a table identical to the table shown in

allocabt & & o) pre@il dad siumm pr Batibp & 13b bHdguaifc@ el @ for an index
report; ggr a%%c%ecélll%r&ajt@d sfrﬂgugﬁ% lea,r?@q'tjﬁgc LRSS %ruember of

ed using the orted single index nunber and
allocaneldbeequfera:lda)oatéd semmum&ﬂm@ebe@t $=ond bits x 64

nce nunber from_ 1 I
sequeSERRETEE Miperse Gortatd: BICERrbaE kP T LR O report
methofr €arbhd cébuenae] @mdbﬁean&s}m trsnmfbiex ofi sarngaAlmig)tblts io be

053] FIG 6 shows an e.in i ch ap,index
Ieduc“rﬁ?n‘%éﬁ’mat 2t A 51 Rt © gxa(g?boéatel\é%w’se%%ﬁé&méhe signaling
amounrtep@rﬁ@Ci"ecpl%eénbyngeﬁiaﬁdilﬂiﬂ&naift9h7eaﬁ%d or at a

i fic position decided beforehand apong. r adi
[0060F esdurtse AERAgETBR 8B G0 eps Hodhea e D146, 0 verhead

of all&@é(t%ﬁ%e%é‘ﬁ@g i d 2054 kLNex b, réﬁ@r@@@r@%‘)%r%faedclast channel

sequence al | ocation section 52 shown in
can beitddbecdesclsar ysheg BRI Gixed Higeeps (need hrazf@tSé-‘rectwe of

ab t T ) F c
e P AT 4 LS oo 81 112 1 ccasion

sequemne delflorivsatietnt oalk. $O0FSph SM(BZanutt irsespective of the

ed whet her or_not eyen.gne of, .K e
numbesreﬁjfrer?éggcfartg sr?d;e&e%uﬁ,saeg 1n§dé:)lgen3‘.? ér%gt %roadcast
channdd has been _ﬁi}l@ﬁateﬂndlftﬁ@ﬁenhﬁslb&ﬁmealelpaaatmd processing

. (NO - that ts, g K,sequences are avail able for
configyyidan o - Fh%”ﬁP dEs&fng 1 ow proceeds to ST404 in

[0061Qr d&ﬁlﬁp r%e%gmf oS @0 HENGEo al b‘ﬂcﬁép@ﬁtlrl/%efl&%%altﬁoﬂveﬁquence
one of consecuti ve sequences ha een all ocat ed

informypyn bbd%ﬁeﬁ h00s 1j fbre et? @abé 10T sPREE, SaREion 53,
also, ég&rk?gq{%% a'?ﬂoleanWcﬁﬁtH'én§eﬁﬁc%-ﬁ4%% rEQQ@@lnbnin the same

seqguences from i ndex nunber a to index nunb
way aamuhaﬂee ahkobatded anposéquenterm FPorat§onto UE i50.

[ooszg[oiﬁs%h”Q Ls 86 Mnated, crhs%”&?% }§J€r92de§%‘é §I‘3104n which

ocat ed” séquences aré Shown ‘a ei ng search
sequenneaﬂseelgcﬂhngl seqaepwenmrrbemb¢de(rod@mumhhe) ,s@axtcﬁequeme

order (co a order) is not t
length (%%5“7‘]a Ff 'f‘]oz*/\élotthea%lo[ﬁfel ara |Ig]cr)n(eoftthzj1%rp[)]((ei%rrt())lr even). If
sequeﬁ@‘éue}l’aﬁﬁv’i}abNe andabmoagcasi mehannalbat | ocagitence number r
sequence i nformation when ZC squgnce |l en

. t.h
havin Gnd b HHERUN WUNDSP T F | S64UbNEBE LRt T B CbBral 15 usable

throu@hb%qattﬁg tQ19Ne §fklems B4st30n0PHB] SiNce: sequence of being
Tength Nis prime nunber 839, the nxnber of. sequences
m a tu alhat b B ebav I 5E&DEM i 60 8589 L&A¢ & heDiRbEr of

[0063End%§ssﬂ§ﬂr§ﬁ ﬁ?& dherefor g1 the Jywen ﬁt’eghﬂlﬂe sequence

ecessary an index nunmber report is 10. A
table srcncegteheenmmerl o}, &kl d&aau)omni%nlafdamama@(mrhynyrranUed

The OEH%rn(%'FJ%fe %%158%%0 238f »[H“;_Or I%Saaorder) may be either a,

nurber uenc S reﬁort is si
N-a ofherefoxe, the nunber of bits necessary for reporting

[0064?n g‘H\gcat edastea 6§ '&b% Spgan nfoeerse%fuenegé'e[%%else storage
section 113, the ZC sequence number order (sequence number a
order) may be arbitrary, may be a=1, 2,3, 4, ..., or may be a random
allocation such as a=11, (N-1)/2, 1, ... or the like. When such a
preamble sequence table is used, as long as BS 100 and UE 150

share the same table, the signaling amount can be reduced in a
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th

15 [0059] On the other hand, when arbitrary sequence
nunbers are allocated to one cell, assum ng that 10
bits are needed for an indé& report for each

31m11a§| |v9§ g gr @Pﬁ%@nﬁnabﬁ TRXBAR NUWBEre 18fted to sequence
uences is 64, a nmaximum of 640 bits (=

numbelr@ bhpswu 1@4tEeséaqb|lem@e:sf) téareenn@né%a@i} aldpgated sequences.
[OOGDfEheflgfﬁ%ﬁst %%Qena tnllgﬂ’cOf hﬂ%offrﬁ%q Iggturé(hdcé)f sed lnorandom

"esthé' er of nallng Its
acces D asedeeed dfersami & eaxismum ok a&ﬂﬁ)ldz,oblﬁ tlenabldsent hevention

: si.gnal i anpunt to, be reduce i pum of  97.5% . .
i D01 [BOIMhAS. TRt Tordhg &b BibodmERy et b &iigha iRgPich a
plural@verhediC 100§ vaklacabiroG Gequeqee nddonret tead by one BS as

reported hy a broadcast channel can be reduced
a knogimcéignpilxed ¥ 2@ P used St pacti RRVEF "Eh%nﬁﬁlnb’é?mde a

chann®f akinagatpenseavepsase the nmber afwhitSkokynchronization
al | ocation sequence information can be kept constant

pilot srgeapdstywehsp nipathorbeh agm el ovhttdd $Egtiences,
[0066fnal?g 10 o PG 55 48nPIn 8 ?r@@ﬁ%It1z%5PM§l}ehpe§§type system

and transm ssion/reception processing
conflgmmnlgmdtat@nlseto ld@ss:lrnigleldflleld whooBllWetrh regaked sequence

net hod. .of r { G ence
allocaﬁﬁ?grﬂ%ﬂloonntsgp%rg‘r 1aolt %&oughﬁg g %I%f?%?n“?nelgr?l(} L, but
a dlstsebhlteﬂ &Banag&mehlnetﬁpgnabusmgnarmamﬁganable)nfeniuagfechlso be

rt t th t f
used iFUHONEIG T FBRCES 5001 b 6oL T2k C1 OUba] NP VRS0 107 cach BS
and iFMPOdaAesh, ¢’ chase hass haarf otesed hegdohl whpthrality of BS’s

sequence length N 7s a pri u (odd nunber), but
50 thaée%&n%“éqpéﬁgft% N by By agbgﬁ b@r%éerﬂ}h%%t?e Blimbers 1

are al{§tLheR, ofd s‘Ho@\ﬁe@h FIG. §@quence length Nis a
non- pri e number, sequence nunber r 25 having an

[0067pt |( autianesitre) at i on char acteristic that is
usqhl CUN{Q%QJE%%OEQGO? a?h%yﬂ:?m,lm;'%tmsaeﬂdgéﬂléﬂesection.
condition of

eing mutuall'y prime with respec
BS, amécﬂ]énaecloerrdgmrg No E@@Ba}iAmshbv% oifnt IR @rgasamt anvention are
tored ambl e n t abl t or
simi1 200 LS RIS BRIy 0115527 3 1 i
Embo&ﬂfﬁl‘e&norldeandftheZ@fsequEElGelpaFIIG(ﬂhealad NI &@.8rdaet) be used

‘n th ng% ge either a, .Na or Na, a. [0064]Also, in a
in theg 38140 WiBEed 58 I3PALRBI e sequence tabl e storage

[0068$ectHan. 113;s thed Zowsaquaiicewiwber wrdem izeguencence table
aCCOI‘C?iJITEe{OaEmbOdImCHt 2 of the present invention. In FIG.11,
sequence numbers r=1, N-1 are correlated to index 1, and sequence
numbers r=2, N-2 are correlated to index 2. The same kind of
sequence number r correlation also applies from index 3 onward.
[0069] When sequence numbers are allocated to cells by sequence
allocation section 52, mnecessary number-of-sequences-K ZC
sequences are allocated to each cell in accordance with the table
shown in FIG.11 so that indexes are consecutive. Indexes of
allocated sequences are reported to report section 53.

[0070] Report section 53 reports an index of a sequence allocated
by sequence allocation section 52 to BS 100 that is the allocation
object. Broadcast channel generation section 102 of BS 100

generates allocation sequence information based on an index
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order) may be arbitrary, may be a=1, 2, 3, 4, ..., or
may be a random 35 allocation such as a=11. (N1)/2,
1, ... or the like. Wen slich a preanbl e sequence
reportgﬁb%reo SfélﬁSE*h saescﬂlgrl‘lgS@S B3 100 20nd VB kpPe gharig td¥@nation
e signaling anbunt can be reduced in a
is 1ncllﬁd@d mnl arbmydbgasrtepbrammgl i ndex nunbers correl ated

[0071]2 F‘rﬂg%cige nurrbersdrsa@ %ljtxggvlt ethaend g{]ﬁfe%meuon of

ed’ sequences i s enbo
broadcparﬁan‘mlaeusem&n()egmedajmdr anddmactesst halsabeed generation
|be n exa t he resent i.nve -0
SeCtloﬂofS Fimi dD% CRRF £ %%H ?d%e%fs% cnlﬁbﬁﬁdg3 ?@ Reffrences
preamBa8e sl Wi €& @a@'lldradtlotrﬁocﬁ Z&€: siepuendes otoGalg the table
sequences are used by one BSAES a_known si gna

shownExBmblI&s I0h ULk BORWGM C&i Ghab CARE? Bds o4 ‘Cihel nformation
312 coerﬁbhﬁ%ﬁ%mf?ﬁse%enﬁlngﬁelr,gpzcﬂomhlﬂﬁmber of allocated ZC
synchroni zation pilot signal (Synchronizatjon
sequemmrunedqxe@ﬁmé& |1nvdeca1weosls$|mumﬁsr bk aet{ ajlocated
ZC se‘é%%tnrcg’l ZedAW@@Q?ﬁH F}Egﬂ%nscyétﬁ'?oq‘%ﬁg't%'ﬁa@'l@n |§a§ncluded

escribed I'n here 1 s one sequence
in broaldlcasat ¢ bansedt 3drD SZHféOIlSal‘élerwdtt)ﬂ gfacBSSE - as
ho n FIG but |

[0072§ysrgnﬁhcl<§nﬁ“éhf’§]tll%%n§ ‘:é aé ﬁgggggﬂﬁ%ggﬁ%héy@ewrrelated
to onfseﬁdengeaﬂhloha&eﬁnrsetmeomungb@waxﬁdedsfmcceashrBSx>report

15 and rmati on £x han for d _anpn A
the numbeg 9 wgfexe‘s sssg'ﬁhat ‘é%:egv %X 4y pymber of
1ndex9éffl§r MMt $SRAUENER BWFTDBIRS 1fnd96"166§1| |f©@at\e<ﬂ,1cas eS]h@W(atlon 18

in FIG 10. [0067] (Enb dlneﬁ{ 2) The confi ratlons
perforgned i adMy T edou il WEERISTEHS SBREI ST Ob BES diiF LSary to
reporta@ﬁgrlgh L Fbadihrent 42i Riickha psesent i nvent i on

simlar to the configurations shown in FIG 1

[00’73EC| GHZerfan@iUIIDQGS orf Eibodi mene £ 1t adidi  AeKendmaberg 121 and

numb%reof | onqdfgoﬁwlopglpéggté@ Iﬂﬁei%l’g‘)Manre defined

SCri is a draw ng sh omnﬂg&
in thepsrmmbmﬁwuemdem‘ta@ﬁemmtcéor dilnga t @S Ertbsdiyaehtis2a number

resent i nvention,| I n e
of bitf 26 Re oY o srRSEReGll P2 Gan 10 s A HERE Er et oen the
numth\lUﬁ’@ﬂSsefq—thnNeB drse Mo, elt Ea‘cteollmgékogg(l‘ﬁhé)éai're Also,

ki nd .of .sequence nunber .r correlation alsq pl.i es
numb ¢y off| &?dé% %eolrﬁ/va?dn”[r@@@] Ve {’stesquleﬁggsﬁ&ﬁ‘gertso gieport the
maxindhbPGRE 8 410 LEldigoRutseaventet 30aal becatadn secihoncell, M,

necessary number - of - sequences- K ZC sequences are
‘Vhereaﬁjdc&ﬂ@dlﬂﬁ(éﬁéh(@épﬁ 1n accordance with the table

[0074?“0"\@11 fd& 1} SR vdaty i adexesu af Be £0BFeGUlI b¥@ted indexes
ndexes o ?ocated sequences are reported_to report

decidedcii omis3w 4 0070] Reporittesedri 8hE 585 Pepor s thn | Aleky means
or » AR IRHEEp AR g5 it copenas ellgati Ao, 4 ol
identiahileato. Bhaadcaste chlanmed  gen€d4t.ildn iseqrionided on Bgeamble
ceanehl JERTH2L R SHEOSEL R0 FRUENGS 4 NLOLARL A0, DERE mumbers
are inAlfiedatisongseyuencpoirnédr ghhpdn index number and number
of allocated sequences. UE 150 selects one sequence number from
among the identified usable sequence numbers, generates an RA
burst including a preamble sequence, and transmits this in an RA
slot.

[0075] FIG.12 shows an example in which an index number at the

start of allocated sequences is reported, but an index number at the
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is included in a broadcast channel. [0071]FI0.12 is a
draw ng showi ng the configuration of broadcast
channel 310 generated by bloadcast channel generation
end, O%Saet‘:t oQ éggfchrﬁ@gﬁ??ﬁ;nCh%'&@ﬁledg%‘@f@ﬁéﬂﬁn%ecim%ﬁlg radio
02 nces prea e sequence table stora
res0ursecmmgqm@nbmewgloheﬁtlagBé? dRdnang ﬂ@.llgo dngy also be
generates all ocation sequence information 312
conmbi ning start index nunmber 3121 and nunber of
[0076]al | Dhat edfZEt seﬂuﬂneeabndexezsllaﬂ;azimndscqtuierrg:et henformation

repore D3TRBH T SEH SR 2 S5 £ RER BTG T LB er o0

sequer@él;@ﬁﬁ%hggdm a@ld the mepeimadnt aueabbr UE! i@@ﬁﬂhcleﬂ; that can
i s enbodi nent, two sequence nu e correl at ed
be allgpabpd ihdNE hld thdref oF %%f%ﬁizﬁ “hits
[0077P60§§ﬁ65ysé§u5%@ﬁehlg%n}unb@rppa‘mbnﬂametss%l the number
, he maxi mum nunber of 15 indexes is M
of seqhenpapbéhadf ciamdeRes #lbpcafieéh ial 15t i 8RY sthe number of
1ndex§se c oL ned g?SMZSﬁ"&% tal'ﬁe[iﬁfd%rxe ﬁﬁb%%@?raé)g JH@@ to a pair
ecessary to report the nunber | ocat ed i ndexes
of seqmsen\r@d n § 6078 Hex e, Nﬂaumiélre ofumlbtesr )Q—fl bdf ssnaee sspaex for an
3121 and nunber of, ;hits_.Y- fn f
index JTRRE AT AR T s ED8, onddekes ifide Yy HIRER <X gt indexes is
1 to way a&{mmxﬁmhndl);renthd dhatbés tof sdy,tsX mscaesramb/er for a

mumo S oSSt e DEGRORL £ RO TP Hore, e

numbeX lofeblit Nghle@EH Nl ) fdr Aegrinygbesnofalbbat¥di Sséquence
nunber of bits necessary to.report the maxi rrum nunber '
numbegt aaK] §edR PERSO{ HeA T B &R S Mt W BYSnb4cel |
[OO?S%SV"@)‘H e{h% ItaRdd 1K 4 09260 Mn) aerI[tQQ?ﬁ] ng u'e'ildﬁex numbers are
nmber and a nunber of allocated indexes deC| ded in
allocat hidstwayn are eporten ing Lhet 150 Fitene BS Mopd oY fasg index

reportOffoq R %dcgﬁtoccme %ﬁletrﬂ?:ee UR, 450 8i ﬂ‘?ax‘?ﬁﬁﬂn Gdumber of
abl'e i ent| cal h abl'e shown in FIO

allocapedvsdqdelqursan‘él% a3m sveiquemeeo f abé 8 bt!bﬂ’a{g‘e 10 bits x 64
on 16 and _usab] e u I

seque fER Fiéd 1sPRy tRe +EgorPEREFHE TRRARE il they ropor

m et hoduaef mdf o &l measat edeﬁa(tpl]encése ﬁJl:EbldiOofeiseg:msllar@ bits to be

ence nunber.from a tified,usab
reducEEqEnEL AuRboF M Gondtar B4 Var R bur &P SPALT dithg &1enaling

amourPIVE@n@EereS@&]élSﬂCB anﬂ]smaﬁwmt@fm %0 an RA

35sl ot. [0075] FICy) 12 sho n exa n whic
[00797 nddb hmBer o i 160 Jrib Dor Faégfeahseeaagﬁé {igsoverhead

of all6ERPI{E%e PHEnRR 1ﬁ§@¥m@%ﬁ'@%rr@boﬁ“h@d B8 €MdoLic@it @hannel
speci fic position decided bef orehand anong radio

can be¢ebputcs madagendnw hidet rodusingpsbeoamaratuef 1gpmputation
of ZCWqQ ﬁ%ebgolﬁg@atlon processing.

[0080] In this embodiment, a case has been described in which

used.

one index is correlated to a pair of sequence numbers (a, N-a), but
one index may also be correlated to a set of more than two sequence
numbers, such as a set of four sequence numbers (a;, N-a;, as,
N-a,), a set of eight sequence numbers (a;, N-a;, az, N-a,, as, N-as,
a4, N-as), and so forth.

f0081] As in Embodiment 1, in a table stored in preamble
sequence table storage section 113, (a, N-a) pairs may be randomly

arranged. The order of a ZC sequence pair (the a, N-a order) may
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[0076] The effect of the above allocation sequence
information 5 report nethod when ZC sequence | ength
N=839, the nunber of sequehZes is 838, and the

be eitﬁ'@%‘iamjpj‘ QUHJ?eN of sSequgnges 55‘@“19@@){ ‘%C@b@‘ile‘lgted to a
one ce 4, is descri béd bel ow £ Si nce
rando megudnod IZeﬁgtSthQIstB; neu Abniser (839) tlﬁ . ndrder. dfa, N-b),

sgquences t amgbe \al Located is 838, and the
rathernﬁ‘ﬂ%%ruso]fn ghaé é%é)r:%]s%l)sbalqgo 838. Since an index
[0082]1un’oEwnbsdaﬂﬁd1gméd to a pair of sequence nunbers a,

t he urrber iianec ssar for an index nun‘q §ect10n

N Pbe O e HERER R n o S ek ST R Sl € 3p R AFE

BS, anld gE:%@c]éHBl&:iﬂun@o flh%ddwmwnwﬁ @ftt&enpcessartyufmnamn are
nunber - of - al | ocat ed-i ndexes report_.is five. o
similaTngs oflof e O b Fee USHUARIT 1O Bin §nn§c1e‘§slarﬁ%r2= and FIG.3 in

Embod BRI 1Y AN &l Ot At seayence menber nand renbesipf be used
© sequences is always 14. [0078] On the other hand,

in thewheH oav b gr e ycsEyierite nunbers are allocated to one
[GOSerl kls%ssyrﬂg%]&'%% }quﬁ' tr?c@rtecxm%egegorﬂrm@ntbnﬁﬁi(b0dlment

f’or Focated sequence and the maxi mum
3 of tﬂnm‘qaresﬁnaonaddmbatredlsseqiﬁem@@sah soeaheaprgRimDAE ofequence

hits (= its X 64 ar
table aﬁg “ther eg%r e€a§p$| cati onﬁg%ﬁ:ﬂg}??éﬁor rre%:lli a([%/ffers from
Embo Eheditnentn 2henallces uthd enuotiere of e scgnad lng didd tooa cell is
[ %e reduced froma maxi nrum of 640 to 14, enabling the
imite gnal i ng anobunt to be reduced by a maxi mum of 97.8%

[008425] PAPIIFNUS, a AGRGAY Thh 80s B 6 vEDOdidmRis pond bace relatmnshlps
signal i ng over head of c{ | ocati on sequence infaornati
betwepBpBUBHE) Bf BAAdeHSH CIvdHneRCEAntBE TEPPREIDITS actording

to EmB%QiLi(fﬁE’nW o f}?g%é‘@eﬁhqmﬁto@f cPMpUt 3t iRBvwed a case in
C sequence correlation Eroce33|ng [0080]In this

whlchetrbgdmemmu@cla@,mm@g peenl ldesEiihed e WAPENI S0bhe and the
numbe%{%)%xsgﬁuceq{&?g qu%q Le ab@;a' rl%&&a%@@%‘d"caec qnbiesrshﬁﬁted to a

t one index may also be correlated to a set
powerobfrmwe thzirhttvmmewbef rﬁhwbemsmbsmmfaﬁdlacgétedoﬁequences

ur se nurrber a set of
cant be i'ght! sequelﬁI e HubRT & I?Ed Nf\f 1h'\é'rae%%|\|_ a2, az, N-a3,
[0085@4 Wiady) , Zamdsaqu‘emcth mbn008%| Asr ¢ naEnboaitasrénttol,cells by

bl e stored nb e se uence_ t abl e st.orage
sequele AOFO 88 0T ase N G)T patr o g B T ahddby - of rediences-K
ZC seaiﬁ@ﬂl@@ The andetaokdatdC seduencel pai ra¢ébedancy avith the

er) m 19 be eith N- N-
table @W%nhg,yBéGcgr?@Q}%grlpgi%xeg grre coansgcéltls\?e (ot%e same as

in FIG.8). Here. possible values of number of sequences K are
limited to the wvalues shown in FIG.13. Indexes of allocated
sequences are reported to report section 53.

[0086] FIG.14 is a drawing showing the configuration of
broadcast channel 320 generated by broadcast channel generation
section 102. Broadcast channel generation section 102 references
preamble sequence table storage section 113 storing the tables
shown in FIG.5 and FIG.13, and generates allocation sequence
information 322 combining start index number 3021 and number of
allocated sequences 3222 of allocated ZC sequences. Allocation
sequence information 322 is included in broadcast channel 320, and

is reported to each UE.
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random set of ZC sequences, such-as (1,3), (2, N4),

(a, N-b), rather than using an (a, N-a) pair. [0082]

( Enbodi ment 3) 5The confi gdtations of a radio
0087 CSRYLGE AR f'%{:ﬁ piest Zorr Bamard VE aricygiow ¢
[ ]Enbogfnént gﬁ%? the present invé%tion are sim/lar tfﬁuences
3222 theaconfideratdbnkishonacessRire for AOPert ahyty @rwd when

.. kn Enbodi nment . 1, r r : 16:2 o

possiblpyiy Frss%fdggﬁP?%EEEeﬁggl?g&#ﬁ%ﬁ%%gtg?pgfggﬂzg(lomz(P)).
Also, 10[ Q083]A 0,08 phieanbmebsequerfceli abkecdcoondigyeed (seven

kinds RO battrd Qeenebnbdt B shif ) Avel B 477 °*! *°

[0088EMhodidrEntddx hButmBetf end fa omukrbedi eendllbdateddiatequences

~_the nunber of sequences allocated to cell_is
decidqq fpt 645 TSROOBATAIDP 3 TS 1O dPdwing SO ngS 100 by means

of a b&f’ﬁ&@ﬁ@%@%&ﬁe[el apiPRgRI PSE bes vegn auabes s tafbles identical
al | ocat ed sequences and report bjits according to,
to the Bt srevito 8 nofi nt ﬁécppe@ﬁi Fehti dhe 1@ 188 dhbhsPreamble

seque$&E LA M MYGT aLhe sr%%ii%lﬂnlnéjrrg?ez[n@fu§55@€a§€Quence numbers
~sequences 1s 8&2 and the nunber of sequences that can
are 1dbatafie$]d:atsimg ahe gelpoited iningld tio depopomdreofand number
t wo e reason_why e 1.0
ot all¢dht ol NidFERECH T e Lagl arhed s Qrir CRarGy RoC AR from
amond G085 Mhent iZC dequertte nunper s car e winlbooat, ed et waldss an RA

b |l i ' .
vurst RlstalSOR R RAETL 98 SSSLLEN %, BSSRMELY g pin or R

-slot. €each cell in accordance with the 25table shown in

FIG 5 so that indexes are ¢ ti th [
(0089 ) GF 16 IHer 8,0 BosSh bf 5ok (o Fof hiffbat™ O Goaei BT 2t the
start dgff%gf?%ggtbﬁeéje%geh@% v ak yes shovm, britFAR. iIddéndexasber at the

ed sequences are reported to report section .
end, &8. af0@SGIRIG.I14 po i tdpawi hgcsA6Ri e tehand among radio

resou co@frhgﬂra ééﬁ@n‘%f?§9P{&§d§?§t3§h@@@)§| andoygenes gt edalyalso be

roadcas annel “generation section 102. Broadcas
used. channel generation section 102 references preanble

eq ce tabl e storage sect] storijng theita
10090370 Fr g eS ShALEPE 157 AR < EReAPLd R HoakeT Qe ber of
allocaaequenca d né ©s nmillom i322b eonbipiiang esit ast nignddxs.dunber

B T T T

numbéNfod ORI PH 32Tt d Bebudedthat radeagte iohraareel £386 one ZC
and is reported to each UE of

20 [0087] Here, number .
sequepices Zndf HuABEMISE dal PYTAPED s‘ééué‘iﬂégaéﬁh jgdgences with
respe QUMRER KRS cRilY Ss NACESSANY rh@TusOPOA L 11Dk tSas@ndlf Wiens 00 ps RA
preamble length. Here, a required number of allocated sequences
is a number of ZC sequences with different sequence numbers.
[0092] As an example, in the mobile communication system
described in Non-Patent Document 1, 64 random access preamble
sequernces are always used for one cell. At this time, 64
sequences comprise one or a plurality of cyclic shift sequences
generated from one ZC sequence and ZC sequences with different
sequence numbers. If it is possible for eight cyclic shift
sequences to be generated from one ZC sequence, a total of 64
sequences are obtained by allocating eight ZC sequences with

different sequence numbers and generating eight cyclic shift
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possi bl e nunbers of sequences are of P kinds,
Z---ceiling(log2(P)). Also, in the case of the
nunbers of all ocated sequeﬁbes (seven 5ki nds) shown
sequeﬂd’bflfg‘o%?”eéf‘élﬂbzc Qe lidSc £ is three. [0088] One
i ndex nunber and nunber of allocated sequences
[0093 Jdechdled g up tigiTs ﬁKHy vahechegorlt e v @ VEC1509frgri BS Equation
t .gh
(2)) whid, BB e & A o g Reim fon M U0 e
cyclicRHIGH armbu?nﬁﬂslsaséwnvxlddﬁlqumpoeaﬁbbe 10
(5] sequence tabl e storage section 161, and usabl e
: sequence nunbers are identified using the reported
si ngl e i ndex nudhw (lamdAYikrdar-10%| al | ocat ed
sequ%m@@g‘ el'ect s,one sequence nunber from
anong the id nt| i od usable sequence - idnbBagion 5)
gengkeates 2@ pRA sku st an@yudmgsmme@é@henaequﬁm@er 1=0,
and transnits this in an RA 155Io 0089 FIG.14
L, ..., dhols 2a éxéﬁmré’slerﬁ‘i/%lacﬁuéﬁ Fhde shift pequences.

[00941St a’ﬁ“'}xeoﬁu%h@?a&?%}s@ﬁ%egﬁ?&'s%d'@@ﬁ?f:%eﬁ)atb@tanafle generated
i ndex nunber at the end or at a SpeCIfIC pOS|t|0n

_from ofeei deds betsmeharid émfmgeﬂabumcc@é@ar%@ﬂfaﬁa:g%’éﬁtﬂ When

s BESUIONEEY, B0, 870 L HR0 o A DECEQUIRdL can be

] The reason why it i’s possi
generatwnbefrrooﬁ ahleocatqaue sequemcesanick| md/ beh @xphainelirge, the

numbefopdleqsthtp Bl oot A Rifer 137 GO0 1 G PR (Hom one

sequeﬁ@ﬂuei’msedshfai carNhen pener@f ed yfrlom otei fZC sequences L is
ZSSgéuenc and a r.equire f all ocated

obtaingdqlendes i YRS P T gl?ﬂé @éﬁ ‘si ze (cell radius)

[0095] N Fhetgase Ofc 2R &OQcl §Bi RAaph eamkl & mendt PeHed€s0aas to be
requi red nunber of allocated sequences is_a nupber, of

greatezc @b&q@eﬁ@é@l@wwpm PrePaad@duefcdapunbpgnd trip delay)

betwe & HOBY Asy@na g¥aTPE e sign Lhg 'I@b'tilgré:f’mnlbf:@f)bQﬂlonal to the
system 30descri bed i n Non-Patent Document 1,

serviceanudim aceaspo prednby & sedliencéd eared odlewads Slhlsre‘(ﬂﬂfldr FIG.15,
the nugﬁlﬁ ?ecuf y‘%h?%ﬁﬁf rg%thpe%n§§W§1@%§1n0%@pg'e§leer%@?dof'rom one

Fural iy of 2yétic shitt sequences gengrated from
sequenne Z{:xsegaence amh12€ géquen®ammﬂﬁ&ldMﬂﬁéﬁentof allocated
uence nunbers.

S 0 I t, cyweljicy:
seque Ry IF G UTonpeR By gBNET oL G4t THAD AT Hdiue).
[0096 Beqiende, r &g 408 alt ooft hed ﬁ@ﬁﬂem:esfaadal@bﬁaﬂzdhedelqmences “the

al l ocatin s with different sequ
coni EHARIPS ANdEGEREKGT R ol ghi VSl FE BRPTY 2131 P EMBEr from 1
to maREAULRCeS: thhRP QﬁfoalZ@c%QﬂUﬁ@CM {9083] al\rb@@uaal omm in the

for which g=0 for a_ ZC sequence (Equation

case ofha baetgereen agthi ialasaded femE and (tf(l%lrt example 17 to
31, 33'(296‘9’,6301‘33{9' el §iphh T4 AMUALsAuhSe shaWR 1) FOMBE 1N radius,
and suczl'numbers are actually almost never used. On the other
hand, most cells have a cell radius of from several hundred meters
to 10 km or so, and for such cells the required number of allocated
sequences 1s small.

[0097] Therefore, by widening (exponentially increasing) the
interval between possible numbers of sequences as the cell radius
increascs, as shown in FIG.15, it is possible to reduce the signaling
amount while maintaining a certain degree of freedom of sequence

allocation.
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5[5] crj(k) = exp{ j277r 7(k +14)(k + 14 +1) \ 2...
(Equation 5) where 1 represents a cyclic
shift sequence nunber, 1=0221, ..., L-1, and L .
[0098{ep‘T@?‘@nétsfeactmérfb%ﬁeOfabQ)\/\%'Qlimiﬁlﬁ%@@@ﬁcc information
094] The nunber of cyclic shift sequence that can be
reportganet Ared Whfamont 6hes 7 sagencar ¢ h dbfT h2f8. byheyaumber of
t f
seque Pl LEENR. fhe Wikt STRber ' OF JUIRED s thatooan be
allocaseduencenlenceéhsesﬁ4anmlndh‘elmeﬁnum1barg:ef atthecatietlesequences

is Limgle Y ThiEs mubk; ERCe0s: inbrs O deyatia bt

[0099¥eqlSQ|ihQﬁ:SSb(}ltﬁerlé@mea!g’lﬁﬂl\frﬂﬁptrhﬁl@%uﬁhlb@} 839, the number
L=f | oor(N/A 092}] Fur t her nor %I ic shift Ermunt
of sequaRSE Hel it %6‘1 & 2 YO G obS T RA% ot fRgpnrumber of

index ®§ 0RAGALIOMR gl ay THRouNPmyd P el ﬁ%ﬁ:%%@tr@sflaqoan index
and UE 150, and is therefore proportional to the

numbager gPed trigdil §s suppok o Bymerelll-. THeF&9 of BE %ﬁmber of bits
neces$ fdy FIL.G n]u':_inb%qtg? m@&gt@(ﬁ GY&tkesshid ort is three.

sequence that can be gener ated from one sequenc
Thereflece eades nushibleg ptﬁebr@q@nercmjsmsbeﬂorofreaIOIr@caage@In allocated

seque B0 FUERehoThEBBaM b PRk offs b oIt Manits 517

fo1o00all éﬁateedasbqummﬁSeqMCGMuguhsats @rrel al Enbodk drant one cell,

bitrary nunber ,fr.om 1 to. nmaxi mum nu r
assumpy) Ritar] Bnd W 8" be A1i0edt 48T Bt TS ho CRQS gfor cech
allocadeldar g&: ek ofapal | atad ednsequenees fhiarbexanpre, allocated

17 to. 31, 33 to 63, or the lékﬁ) a cell has én i
sequepgepedsl §4-afgdt agi P adiaks, 0 ARdTSBOR InbAbRr & al @ bits x 64

sequeﬁ%%%?l bk‘eah%%tss%‘:‘r‘jzeraﬁﬁe@h@@etfla@emﬁ@)%ﬂle@@%n”@§'tthe report
have a cell radius of from sevéeral hundred

methoféepérgngbpéllr@ektnooﬁnwieénahﬁomgu%r@eﬁ psgppéing bits to be
g Ui u 1 oga uenRce [ 1. g
reduc BRI QUSSR | GEAE8 SEALpaceE A e sigaatin
amouningépehsi ngjl utckal int er ved x betuveen b8 st ¥l e nurrbers of
(0101} A4HEED % L Dg; £8 ’{ﬂ Ea&ﬁ'b%sd %rnetasesfheassl%'?l Moverhead

1S possi o Te ce t Re si'gnaFi n

of a1185altrbsblnts@l\@uleacrmnmfarmatgom ceptoa'ltﬂddbgreéanfadcast channel

T:ohm of sequence

f
can be er reduced while reducing the amount of computation

of ZC sequence correlation processing.
[0102] (Embodiment 4)

The configurations of a radio resource management section,
BS, and UE according to Embodiment 4 of the present invention are
similar to the configurations shown in FIG.1, FIG.2, and FIG.3 1n
Embodiment 1, and therefore FIG.1, FIG.2, and FIG.3 will be used
in the following description.
[0103] FIG.16 is a drawing showing preamble sequence tables
according to Embodiment 4 of the present invention In FIG.16,
correspondence relationships between indexes and sequence
numbers are set for each number of allocated sequences. For
example, when numbers of allocated sequences are designated K=1,
2,4, 8,16, 32, 64, seven preamble sequence tables are provided.

[0104] FIG.16A shows a preamble sequence table for number of
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al l ocation. 22 [0098] The effect of the above
al | ocati on sequence information report nethod when ZC
sequence | ength N=839, theZhunber of sequences is

alloca®df JdCuBRXeqUM NuMigr pf seqguences d hatqe@dmd® number is
allocated to one cell is 64, and the nunber of

allocagptodat eenseduditges 5Ppddidieadl vs showanics Momher r=1 is
Ls.descrj bel ow. 9].Si nc el engt.h: Nai

corselSo fEF6L RSOOSR LU ALOCpusRLETEaN InabT il i, 2. and

sequemt tocatdte i $=8385 andr¢hetenlitbeindexi Aderdssgguginge number

_ 838. The nynber..of bits necessary for i .
- 20 BTl S DRSSPt iy B0 A AR DU et
also aBiplised0nar@sbRd Y xf 6r o 8 wamder - of - al | ocat ed- i ndexes

eport. is three. Therefore, the nunb f byt
[OIOSLecgé%ﬁ)ﬁéo?hP@&)rﬁ iR R e 58%%%@%8%‘?11:%8%9111%’“ of

alloca?Bd NWIEEnekssequenGesris. alomyst ¢3. seQlodpYbemumbers are
arbitrary sequence nunbers_are allocated to one cell,

allocaigduhPngichadm 40X bi t 3P&ce T hedbbt 6 W1 RdBEMREEFt1=1 and

r=N-11 @ cCadh 13, 8L §0¢a! £ 4380ULNGE ANde G /BT AU BUPDE=2 and

of "al located sequences is 64, a maxi mum of 640 report

r=N-2bjars (codxelsites! xt ®4indguentes) Tdre pasesshipd sequence
t her ef or | i.op. af L he 0 t ho

umb ST PEEL ARG S0 LoRp L Do ERoTAGIEL gl grg

[0106be FddudedCf shovas naxp neamdfle64@ ¢we18¢ embabt i fgr tivember of

i ghal i ng 20 amgunt _to r ed. by a maxi mum of
atlocadg 004 {8a08p T, dbcdt (Fng Lo Bl HEpd cJ L0 fLumbers are
allocaliednabi fgeoveibead ofpatificatlion seguence nnfmbeationl, r=2,
B reported by a broadcast C‘Sannel can be further
r=N-1p ctfub et~ B4 @7FeBAET AbRIHE WUhodit ofl cAMOUT &G HHR BF numbers

r=3, fZG sequenge £LRAreLAiPmY aeessdiNGed to index 2. The same
25[0102] ( Enbodi nent 4) The configurations of .

kind af retid Benesomr@ itdnageveic | sébePoals st Pangc bEfrom index 3
onwardccorgdyn (tlQxEmngéég%ﬁ%n%e,Ofnu_tIH%ef?'éeéﬁmyh'ﬂt‘!lﬁgti](_)oﬂhe number

are simlar tot Igurations shown in FIG1
of allBle@2,d anwq FEGe3 si e i@nboldiarene riel aredl tiveref srmifpG way for

numbél'eé)sflrI%l)fﬁ’)%%{]gda%ge\fyclels lgeolﬁsvggrgpi n the follow ng

[0107] When ZC sequence numbers are allocated to cells by
sequence allocation section 52, sequences are allocated to each
cell in accordance with number of allocated sequences K and a
preamble se-quence table corresponding to the mnumber of
allocations (FIG.16), and allocated sequence indexes are reported
to report section 53.

[0108] Report section 53 reports an index reported from sequence
allocation section 52 to BS 100 that is the allocation object.
Broadcast channel generation section 102 of BS 100 generates a
broadcast channel including an index reported from report section
53.

[0109] FI1G.17 is a drawing showing the <configuration of
broadcast channel 330 generated by broadcast channel generation
section 102. Broadcast channel generation section 102 references
preamble sequence table storage section 113 storing the tables

shown in FIG.16, and generates allocation sequence information
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[0103]FIG 16 is a drawi ng show ng preanbl e sequence
t abl es according to Enbodi nent 4 of the present
invention In FI G 16, corr®pondence rel ationships _
332 cRh ﬁf‘n]k dz] n% Sequente nugbes spahaiset 161 e@stber of
nunber ocate sequences. For 35exanpl e, when
allocanwuberéiofaIHII adapedtsdqunges ansnesrt griat 08 K=1Al3ocation

6 ., 64,4 I I r
sequerss Ingbim fBnt £T1Ek SHETER BT R BRlamor 930, ano
1s reptbﬁ‘bdde thoe arlbEE . of 23 al | ocated sequences 1.1n

FI G, 16A, one Seaqu al I ocat
[0110] n%ﬁ%pe‘bﬁ”ﬂ ¢ I°§ é%sq eﬂ?e nn‘fl Fher Fer 3 |s} clcl)lrc:}e agesgfrom 1
bit to Obifndex 511tﬁgd4 Sbeiqgence punbemn b &Nol 4Dl o naledo s Kandcreases
sequence nunber r=2 is_correl.at nde 3 and i
from §edfedce*nuftver- Braﬁl-éhtoowpndé‘x%%é Sg>nd Sofshown in
FIG. 1§6W@ﬁecﬂwmtteﬁ-trbp@brfehﬁrtd@mtm@cseap@bhee f PO iRde¥n is 1,
onward. [0105] FI G 16B shows a preanbl e sequence
this m@\meterw mmm@reropfamlb@eﬁéboeéqﬁeme%r@hen SEiqgence table,
and 1n]t§1gzatt tﬁ%quﬁ'?fﬁcﬁymﬁr%g%%@déOﬁﬁit&%ta‘?.lgﬂebus after the
eC|f| ca sequence nunbers r=1 N1
initialarle or raerleataed nraimde)unlbeand ddgwenceh ponibes stapt bits of
N2 are ¢ | a t g Index T ish
attocal ol sfiegor ROE5M it o 83, Aol An IR R B ber of
alloca31@ﬁward [PGEQGH Bl & 16Egsrawse a pzbhenbl ealséquemdecates that
abl e for nunber ,of al J%locate sequenc I%%ﬁg
Tt e 1n1 ¢ are an

a“ocaftb% SeQUEREE AihiBdrse

index number. Therecafter, in the same way, a position in which a

- “1” bit appears at the start of allocation sequence information

represents an index type, and indicates that subsequent allocation

~sequence information bits are an index number.

[0111] In FIG.18, an example has been shown in which a position

in which a “1” bit first appears represents an index type, but “07

"and “1” bits may be reversed, and a position in which a “0” bit first

appears may represent an index type.

[0112] On the other hand, as number of allocations K increcases
from 1 to 2, 4, ..., the number of bits of an in.dex number decreases
1 bit at a time. For example. when numbers of ZC sequences are
allocated in multiple fashion to preamble sequence tables as shown
in FIG.16, if the number of sequences is designated N, number of
indexes Ny, N;, N4, ..., Ngs, of each table corresponding to K=1, 2,
4, 8, 16, 32, 64 become N;=N, No=floor(N/2), Ny=floor(N/4),
N¢s=floor(N/64), respectively, and therefore the number of bits
necessary for an index number report,-if designated X bits when
K=1, becomes X-1 bits, X-2 bits, X-3 bits, X-4 bits, X-5 bits, X-6
bits, respectively for K=2, 4, §, 16, 32, 64.

[0113] Therefore, the number of bits of allocation sequence
information 332 combining index type 3321 and index number 3322
can be made a constant (X+1 bits) irrespective of number of

allocations K. An index type and one index number in a preamble
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15 allocated to one index. Specifically, sequence
nunbers r=1, r=2, r=N1, and r-N-2 are correlated to
i ndex 1, and sequence numbets r=3, r=4, r=N-3, and
sequed N4 bakec 6F & ©p ahel nte tbntlex 121deT)h&yq9&Teid<a1lﬂﬂecbf1n this way

sequence nunber _r correl atj | so, applies fro
are repogiwdr 40 AR L nbel ﬁ&f%egﬁgnéﬁchUHﬁeF%eéﬁﬁl ngadcaSt

channdle rt?ﬂb?ﬁezgqif B4 bocat £d .38aUeNORe @@ el SQ@al to the tables

correlated in a similar way for nunber of allocated
shownséguédded @8 andafd.G{I0%07] WWeA0ZEdgequancR! haddes sequence
table gggr gblogated, 1o 1069} I's, Py es%l{ﬁrécesh@ihgiﬁ%te' My S8AdAOkan be
e uénces are allocated to eac
1dent1ﬁmcbndsam@twet he pomrbed ofd akl bscatewlnéequenceéex npgher in a

pream B35 RS RTPn Ser TS0, A FRLLESRETRR00 L Bhpe. w150

selectseﬂuﬂ%ncsﬁeqﬁ]dﬁ)ces 18 & b eipof 1 enh ta)mroepg)r thseatileurtisﬂed usable
0108 Eort section 53 rgg ts i ndex orted ble
sequeRcoNRLEYhERte BFPGTALFSN 2 AP 8551 o1 BEl BB ERdy fiEam
sequeﬁ@@ ald Peakin@in PR €8t s 130 aBr ®aCakd t.channel
ﬁ atlon section 102 of BS 100 generates a
(0114 rogbéa§t feganAdl thackBAMfy &l oiGide® Ty SSdrieBCfr bRformation
reportr %Qfﬁoﬁe%heﬁ Bc [QIPILELE 114 d 1% aNnI @y NIt BBOWIber of
he configuration of broadcast channel 330 generated
86quelb§/ebrn€acﬁc?a&t tdhanmelX igeRsr at RBYP 85 GbcttOHeIEZs that can be
allo.ca%ﬁaﬁ%a&ﬁecggﬂn?ls ?gneefx?&'ﬂ{]e SEeh 0, 102 rlﬂ)@’é?@ﬁe%quences
preanbl € Sequence table storage section 113 sto
is limitesd taasblsdasawhom ¥ hGFl & 1136ﬁear¢dlgerderbatle>SNal I ocatl on

equence |nf L ni n ;
(0115 SO TREF RUBRET o B! GrRes SrIAP Poaa Kok tbtRge to 1. 2. 4,
8, 1e6alBacaten IﬂdeXnnuﬁ‘rberr %ﬂZtaBﬂé@C@tamnnamhenC@f allocated

Iinformation 332 is i ncluyded in broadcast channel b
sequeBRns b repbfbed 9TdoH e S ST BIABTHUFE E RunBep o ¢ mumber

8§39, Qﬁésnixﬁ’ﬁelrndﬁfx $ 598332k lmrsaees dddMmAebidtut®de of bits
bits, 3 bits, 4 bits. ale nunb r of al l ocati ons §
necessweggésaprd,ﬁqeiionglm crg. of cac tafhin PRTE TP gpding to
numbeﬁl %? 2 BS ShQun serhlfé]gteésK—V\lhen t;hegstggt Pt 6of is 10 bits, 9
| ocation sequence informati'on’is 1, this indicates
bits, &l‘nUrsbe? loftsal bobat$.0R® A1 SphdafbITe sqetpibice t-abl@p the other

ng, i cat es t:hat op,segue n i9B1e +
nand, ARG RYSELE5 00 DL LORE VoBoPoRETES hLOPERN19B1c cype)
reportAlsd, bahed bhis sﬁabttsblwndfs al Iboaatlamdéememcf@r each table

. I nformati qn he tms I.ndi cat es _a nupbe 9

with Blulnbégfi 8% ag aﬁgﬁcezs t%blale’ u%ﬁdafngl calas 22> 0%

Theretbat, alhleoealtmer&rsecﬁuenmﬂmfe:mrmty dio tbirep cafit eg theallocated
initial bits are an 15.i ndex nunber. hereaf{

sequepfer RETERHE 4§, DETHRST (S SHIGRFER %Wﬁf

[01 1GPpr@h§naErBh@r§E}a@thﬂIe@bk%@iﬂ@@réﬁﬁfl&eﬁ@ﬁocated to one cell,
I nformati on represents an jnde e, and indicates

assumiRgt thadselieRt tal PEEaticsi $&q BRUBT ko it T it §or each
allocaq & a%émgﬁceumﬁfc} [Gll1] o Bl 18, a0 nexaspl thg@liocated

been sh a position 20 in which a "1"
sequehiest appdar ¢ meprésenms & ¢ hlexerppd, bigs (o ldnfits x 64

sequenéesg %%;”}%%c%%sa%fréﬁ% 1814 ¢ oRQSIy ?Aﬂ i BRI o @ne report

rst "appeéars may represent ex type.
method of Embodiment 4 enablies the number of signaling bits to be

reduced from a maximum of 640 to 11, enabling the signaling
amount to be reduced by 2 maximum of 98.3%.
[0117] Thus, according to Embodiment 4, the signaling overhead

of allocation sequence information reported by a broadcast channel
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in the blIo TR 0s EEop,

[0112] On the other hand, as nunber of allocations K
increases froml to 2, 4, ... , the nunber of bits of
an i ndex number decreases 2€5 | bit at a time. For

can b Rher Y‘@ﬁﬂc‘%@hﬁﬁ%l@fre@léﬁﬂgef‘ﬁgsaﬁf(ﬁlﬁ{|(9Paztcﬁﬂputat10n
In multiple fashion to preanbl e sequence tables as

of ZC steoymenpeFe Grrabatijon e qrmders of sequences i s

0113 BSOS, PUTREE B ANSSHSS, Mooh by Mg B8lmote i

which G bscmraiﬁlml\dyrd.éﬂ@-f-ﬁlimonéwda"or NA=f Fdorsewynce3dpumber a

N64=f | oor res veI and t for he
and Npa ardcf; EV %Heeég ?o?élgﬁenr?c?eg ﬁ? t|Fepori:scendlncr
order nfadestgnated oc b &Sn\ﬁhﬂﬁ Kz rbecoyse th’ledbl t sSFuXtRermore,

the s%%@@é;\%&b%tbﬁgrxdééggzglag ggblég%fegzgtbfor each preambie

sequefOd13]plherefore, the nunber of bits of allocation
sequence 35 information 332 conbi ning index type
[0119B324Eamkiodagesnhuber 3322 can be made a const ant

(Xlkﬂtebﬁgﬁ)ﬁ%ﬁ&§§p§ﬁts' Y€ aofaﬁygbreé's@flr@!: | a3k elﬁt section,

I ndex e and one 1ndex number in a prea
BS, areiedri[lEn@eCDaldlleﬂcbe rfesdmldilmgrtbbthé ‘Elhrﬂjexetsymlé 111V6nt10ﬂ are

s1m11af0 e cogll%liuwg}/l L€ gﬁ?%;ﬁ} qlt}QIéJE 1%01511_%)[5 %?OFIG in

a broadcas annel .
Embod:ndemallsoanﬂatﬂlesefqdemtli«‘b@lIt&l@eﬁab:lcb§ls<ﬁowrwuw be used
16 and F1G 18 ar e provi ded in preanbl e sequence 5
bh" 161, and usabl e sequence

[0120PU”1P‘QT(§ 1Gan e idemyihiged husivig gt ke prepanbed sedaence table
pe and_one i ndex nunbeé in a preanbl.e sequence
accordlabget%#meémw to & éhiwewwemmee isg. In FIG.19,

one it EChEPPEr SEAUENGR A1eDeL T giPNge ¢ haibdamtbhi dquence
usabl e sequence nunbers, generates an RA burst

combiinddf adi ng ko presansi vl cLogdypanebe andobeanghi £ tynguences is
N-1, cﬁ (?ﬁ Sl oty e h @114} P’&b@frfsec'i o{hlt(h& gboxe 1 is allocated
alTocatio o] C

n sequence I nformation report rrethod when Z
respecsteorwelnfceol engterx Ne88G e tthel nintew ¢ fl\éelquein@eslrl of Sequeﬂce

o 88053 TRV NT QUTR O SRRERCRS LOALLBAT Dm0 set ot

four salqlma&edmﬁmmmes a]JSloe:dUem ttedlméexhnmmbmss:h(-ﬁl :tﬁ,routh
P i'S ﬁcrl ed beI Olltogcf nce nunber of a 31 d a
l‘esefsé?&djé dBEKOPS P i HOf ¢ Seugncgs 45° % 0fgded 1n

simildunber abrt abldesk pﬁﬁnﬂwﬂbefﬂﬁoﬁh&@ﬂﬁt edAsequemQ&sr isf index
seven. Since the sequence | ength b‘p i e nun‘oe{
numb e MunBEF E5F 23 &qdenicds Piad 1838, Wit e Rahbet o%equences is

correlRitkS @Qn@ﬁgsﬁﬁ&¥xfﬁﬁnﬂﬁeknq@%[‘“lﬁﬁqflo%fr (¢gch) tabkd Anilarly, as
correspondi ng to nunber of all ocated sequences K=1,

number of, iBdeX6NWRDGS Not IF LR ES2TY it & P8Thilts Wiyich a set of
X squletn%es 101 E§rr@ngh 21 Ridt $n & GSRESE Ve N KhE- ANEF(N/X).

[0121] -Sequence allocation section 52 allocates a sequence set
corresponding to a number of allocations in accordance with the
preamble sequence table shown in FIG.19. Report section 353
reports a ZC sequence allocated by sequence allocation section 52
to BS 100 that 1s the allocation object. Broadcast channel
genecration section 102 of BS 100 generates a broadcast channel
including allocation seguence information reported from report
section 53.

10122] FIG.20 is a drawing showing the configuration of
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hand, the nunber of bits necessary for an index type
(table type) report is 1 bit, 2 bits, 3 bits, 4 bits,
5 bits, and 6 bits for each’ tabl e with nunber of

broad(ﬁﬁetocc@lta‘%ﬁléﬁcﬁiﬁ?cgén'@ﬂatea A Bhoaldecasd? cbdnnel generatlon
Therefore, the nunber of bits necessary for reporti

sectionn! BRI oc&treth deqsbridea hbfbet e AT Higdbér It 0Fedfente drences
preamb%e al \Q@loc Mk e, EQB16] st{%rlla@reb' ééé‘fﬂbﬁe%%ncet@ﬁrmer%he table

ated to one cel assum ng that 10 bits are
shownnaeo[éHGfb9 gemﬂdekea;etpmadﬁaﬁ’feceichnselmﬁﬁcatlébudlng index

ce and the f. al
numbS3HET108 PP LU (L UL WIPRY 26 A05% EFguengg umbers
reportbidt Sro;m64e§>eqmemeesboﬂrea nened;sraerglortandhthercefecarcél UE.

i,cation_of r epar t hod. of Enbodi
[-0123ﬁn Ihe’sst%E?fH%e‘? 16‘1’3“§|§; gﬁeﬁﬁ bi ?spf%a%bnfeﬁﬁ@euoence table
that if/diI0A e¥BXE 628 OF 0 84Q d0e 11c1gtiabh § Y § e estivgaahi nglocation
35anpbunt to be reduced by a naxi mz{ 98. 3% nd
sequeneq 17 FARS T ac ddtdi ndi 9% Efboditibnt "4 S X he <7 yRATTifg 1ndex
numb eq\éer 19kedl ltRcathen s%g]g}&eﬁ‘@@ nRfRHRERL i:gId I eP@EkEhumbers
roadcast channel can be further reduced
correlmweWeajubllu’f@ltlhE Qﬁomﬁuéﬂ‘?@ombﬁréncéﬁn‘zwmg sequence
numbesfequf"‘egced cPri qg}élggep ngl.?ﬁ%sérng NOJaJ-S] I i &I Gk, s@ores the

confi gurati on i yvvayo exanpl e in which
preamhéeemdqngn@redeabd)f: ah bsv msied Hlds. the ZC sequence

[0124?;m¥16%u hg gseg%]gﬁﬁlrcgegrlg te}ir’lcps plgeam%bséq‘q%echﬁldexes Ny

correladndom o4 deim by sxequsede lﬁltrmbelrrms'e\l ﬂheaséqﬂencneumber of
er order, may, be different for each $rea

index SoqNence VRIREE S, OPLOTY Bmbod HERE S CRBRRG S N2~ floor(N/2).

Simil £#ORLI gyratd @R &f afr adide ¥ esoNncec fanaperEnt to X sequence
section, BS, and UE according to Enmbodi nent 5 of

th
numb gsesdhuiiheoa NonKar e sh fPar 2 P #He }&6ﬁﬁpéur1§t°r(?nsa“°°ated
sequeﬁgg\@”‘%bf‘rﬁa@ejd 1B/ @n%’ 1@@ngﬁﬁ;‘n§béf‘ i EbRdi g mb1eaBdquence

herefore FI G 2, and FIG 3 will be used in
table she ol invildg. ld%slcaspimﬁr ns¢ 0F20pF EEri19 is a

[o1 23jjr agﬂ%gl @Bo\l\%fqgr o?@r %a'ﬁflees§§9é'§n§§bf@kglﬁowqr d'm 19, and

the present Invention. In FIG 19,
decid ene icrdex spurbdin ¢ sirad ¢ pcatedb ¢ feach fpme@étocatlon sequence

and n?lhlégﬁﬁms} n se uenggéag:ﬁl neatag 8" $§R %nmnnumber s

SIS one sequence
reporfidher H IBOO@QHHN-ESI $ oal IchaﬁedniOolfeasrj:emadelaytt@hannei

On thﬁuﬂﬁé gyﬂbsé Fock Sre‘g’u?ag tﬁﬁé’gx?ﬂg?}%re?g I\Tlotﬁﬁlé’uéﬁble shown in

F1G.18and §r9&tidefd fiﬁufiréﬁ(ﬂ!ﬂﬁﬂ@%dt}JLE@BQE‘SthSle’vl|s|t@@atg€éds&6t10n 161,
i ndex nunbers i+1 through Pr eset g n$)| nati ons . of
and u&mﬂ&mm%eq&@@@@%&@% %eallFléélétl 4 nUgLB&niYhe reported

singl e\/\gﬁdfe‘%r ol YIS NYTRE L o b equ\éﬁf d11dsanuber; (o ddexon.

umbers 1\'12 necessary for a part in which a pair
[01260f slewqu@rmesepgrtomeﬂa@édqfo o ¢ Ameve Hunberonly sequence

numbé\y%él}ﬁfl QWSZ)UsSégnB?”tHe @?s@é’ﬁp%ﬁ” sétn%%xforehand and
nunber's a par X

necessary fo whi ch _
thereﬁﬁmeﬁoesexsqureretlaeetdutrrb@ne)f ndéks rlnmmerg a iarge cell size

— th%?lb%a?réé Se u #%i;;] sgqgem Cgral)lfoc Regel! % 5Igces — is
smaller than the number of cells having a small cell size — that is,
having a small number of allocated sequences — making it possible
to reduce the number of sequence number sets.

[0127] On the other hand, for example, since many sequence

number sets having a small number of allocated sequences are
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30corresponding to a nunber of allocations in
accordance with the preanbl e sequence table shown in
FI G 19. Report section 53 E%pprts a ZC sequence
obtain®d ?WE@Q%QXesﬁgqg?ﬁgd%l)?%fn%ﬁ@?tdlql%c'iaQtetcpsgéu]erces 1),
o that is the allocation object. Broadcast channe
it is aGeneretsibnesertriedm d02hefnBR o0 depehateac g number sets for
r oadcast , chanpe i nc Lng call LpN .S e
o nun R e POFOFRRER: S FFehE b EpsRy SEBH BN S enumber of
sequed 04 22h Ml 2B eits ar elr@bi nigp séiowi ng the configuration
f 7 broadcast channe| 340 generated by broadca
[0128ﬁhaﬂﬁ”eqr_egé’ﬁé‘r’atsilli‘ﬁese%]i‘}%nafo%.cnt agaltéfcé]s ¢ thahhel Rumber of
seque HEPChalh PBrSe6inh Bin 3020 fief arenceyp opitednblBesequenee of bits
tabl e storage section 113 storig% Ih%fta | @ shown in
used fioyrGan) §ndganaidn &S Tof 6RACASE2BhARNBT 1346 % AR fidP g - Wastetul
mannddexydnupper 3421 ol ¢ espordhBa dt 00F seli®tation sequence
_ al'l ocati on sequence nunbers reported fromreport
informsetidomedd,r tand briegobrs adf a5 t 6 heddhe UE 2] dR23PtiFS -

{0129#n Eedi pent, 2 nlh8Le Hm b d dkgaP! € $R9USNERat AP overhead

hat "I ndi cates correspondence rel ationshi ps bet weén
of allathoicat isen wegoenioe s 6 nanwp P ntkekdsy 2aihd oiafded@schannel

con oECFEEY 354,V A MERELSAFRLREIGU87 b2 SpmapRyenEe of 2o

sequefequeaces nfber  roands Ny sequence nunber r=a and
equence nunber r=N-a. BS 100 stores the preanble
[0130§eq32%aoﬂam@g@m in FIG 19. [0124] Wen the
sepyen&eh banaidnt S1 N a NH@PBEt Of dthdekew aNl shlbwn whereby a
correlated to a single sequence nunber is N1, and
start fiote puhberb OF anfhiene® er ¢ y?ﬁi%‘iwc{eéq%@%aaeﬂ:‘% reported
in acd¥ Se WA 12081 N b ie i hakle), t4BIe NWIPEEhOfarrangement
i ndexes Nx correlated to X Sequence nunbers,
of seqied ¢ ooriaNaxjabThus asangdr ¢ oR&VH8GCApre al | ocat ed
eq es r.relate ne i ndex, : '
[013lgregﬁ£ﬁ% Qggﬁéhggthtgngqgﬁo&ﬁ ?ﬁ%FI f%éﬁaép§e£éﬁsent and
cyclid nelexftinurdgeen ceG126)iBS 106 eetotences iche Isitidr ggnounts are

table shown in FIG _19, a degi.des corr [
e“lP‘%Xfaéx‘% ﬁﬂé& Fp8n1%%nﬁflggg%io%l gﬁﬁ ﬁ?gigﬁgRgunﬁgg related
Dopplafr W%mdﬂﬁ@ede&ixﬂ@ﬂ siffigte andeknnahbed iis a received
) eported to.UE 150 .from BS 100. by neans of a_ _ . .
signabrBadcase ChaFmal BigBoN TRE OB 3507 5l U, 0 f Bbs g @ detection
ranget apl §ed]i)§jf3£‘ié Cay clix tdiei flrabk g uehnes idefrbfutd® from the same
provi ded i n_preanbl e sequence tabl e storaqe section
ZC sepguen gddudhitel SedleAc® TRIhhEA S S RYUBHE M ed W8I hlye other

hand (18 gRny gl il dndeyaien 00y uge decroases

[0132depo¥thereahbdg bf cBabodrhemm walwnlacsegudnce detection range
of different cyclic shift sequences, the false detection probability
for different cyclic shift sequences increases. Also, when a
correlation value in an expected detection range decreases, the
detection probability of a transmitted preamble becomes lower.

[0133] FIG.21 is a drawing showing the relationship between a

correlation value and cyclic shift amount A of a ZC sequence

transmitted from a UE when moving at high speed. As shown in
FI1G.21, with regard to a correlation value for a preamble
transmitted from a UE when moving at high speed. a correlation

value peak occurs at timing that is wrong in a + direction or -
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i

30 nunber conbi nations used by the system are set

bef orehand, and therefore, for exanple, the nunber of

cells having a large cell 39ze - that is, having a
direct! 9 JWnDere of 8! ecatiad sequencasspohdismlder at quence

the nunber of cells having a small cell size - ghat
numbejrs o fhavidlg acgveancaunBerTobedl atat elcEeieMddsd respect to
imi : ' kple r f q oppler
timindULD0 (4R 1S GRNA, [FEREE DSy Sh eSS oy
spreadsi ace fmaqy cseguendd seunien nsen st tieali Ayo @ samlstanugbery UE.

of. al | ocat ed seguenc are . 28-0btagj e r.e
Generglihy 3% 5F LR B e S e L RIS au b YA e peak, an
erronedl B0 QOSsilalteoho viadduyce ctalie imwmeers eof veegence oruRisdrtiming

sets for a nunber of allocated. sequences, f i.ch a
peak Voo A OT AbdlEnth Shamidr "Wl SI Tt Gt & a, | Hereases.
There Bd P28l Theset 0§ ¢c 15 Nglgi fanlayn anpactiuald yu ndceggarater than x
nunber of sequence nunber conbi nations are.reported, .
(A>X) ¢ RETRGFIHS ote i ' s & TbFS 4R Pﬁ&é&%ﬁﬁéHOPeﬁanessmg by
a baseC@ O Mt hhigzedikn g Moy Masteafdl s SmNASE, c APl d R&ift amount
signaling overhead of allocati.on sequence | nfornation
A to beepot tted aby adubr sEgdst Ehannel (£a% Jbe reduced. 10
2 410129] Thus, ' t i t icgngli
01540 2P R fPERLEL B8 LO RS ey, 11e Sionplieole o
indivildy ad llyr salleastanhhiannpbrtan veqredgced whblee pradusivirgic shift
the. amount of conputatjon_ of ZC se c rrel.ati .
smour Gelaat R ] sT3oRGERbba sdhe 6y F 1AL ER G BERRT, 30, hat
separdtepartc et had feas eghawe shéeebytio st aath giendend nunmberrelation
and nunber of all ocated sequences are reportec% in 1 hif
value gadordafteV (i th & Prédhbi s Aehgefle tabireP Hit! @ frg o lie s
sequeREEARGIEN OF seAUeNEES A Bntabkerwasatialn value range in
~_considered. [0131] Here, when UE' s noving at high
whichspedtf Gt & pirBsRAL Ofifd! T 20 Py P 1§Hggltalsgaﬁé’ﬁééggwctal?n°t be
perfodhbhel#N R i € nsbik & daBPUH S Areds APl AYRG tWolshi N
t he same cel'l , hi gh-speed-novenent rel ated Doppl er )
[0135$pr ddorand: fprree@m%dy SEHYED & el dvolspdding gxample will be
showr ?figltvieodcﬁégpadn and suheraf or & aipigh $OETRLAKRR a position
val'ue ‘occursS in a detection range of separate cyclic
of a cehirkt asbguengbse generhiel fropethecgammc® ACQITS at a wrong

. __._sequence - that_is, at o) L1 peSILi
uming FEREorseE i ind Pl B AT ERIRSER Lln g ee numeer,
and uédeheeticqu eangendecbeases: e [IQdB2le dNbenthehighl radius since a
correlﬁti on val ue accurs in ﬁ det ecti on yange ,of he cell
range giRf ¥ RHED c9c1GU THidft 0 Bediites O CERE 5t £ SRAE e @ oh
radiufrobability for different cyclic shift sequences
i ncreases. Al so, when a 30correlatjon value in an

[0136gxpedildl deteetdbha Ve @dcr Basiesdic hd SGQEGS ofpanagement

sectiorhrOb@?i,l hhy qfipa 48298814 keqdoPEeam] £iMeeaN®s 4 OWeHe present
[0133] "FIG 21 is a draw ng show ng the rel at |_onsh|ﬁ¥)
invenbetweere &ioorlregl 40 Bhe v Bél a2y § s lsqvmt ianbdst- 1a FI1G.2,

- a s, L€ 18N FPY A9 Ald FI1G.3
L S LR }
will beomrseldatinonhvafaE dwing peeambbéienansnitted from a

- ~UE ving at_high speed, .a corr i \Y
[0137g’ea%ﬁ@tjt?slsatatl ﬁ?ﬁg%%aﬁlggl\%ﬁ ngy ’iﬂng;ém?-oqcﬁ ?Jeec jgpee table
accor@ing t39Edibedtinvaneqtii valEnd poetenmi ngpwention. In FIG.22,
. corr sgondi ng ﬁf) a sequence Fu er o% a ZC sequence b .
indeXRUpry peti 474t &1 ' HEPEPH WP N F EspElE 1O YT M RYCor TamPers TN
a casGor{€l afh poh valeup detectieth mien N hese 35 ne Qoppher number).

spread or frequency offset transmtted froma

~

Sequegteg il DE 1s not limited to 37.

[0138] A preamble sequence table is used in which, when ZC
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5 CGenerally, with regard to the size of a correlation

val ue peak, an erroneous correlation val ue peak

i ncreases while a correct-89m ng peak val ue decreases
sequeSe § NPe FRAEH iQf tMRVEMRY ¥ m@idEaknNEf €B§@Rtions (1) through

~ Therefore, if a set cyclic shift appount A value js :

(5) 1ngﬂe¢;t2é10vha¢1m>bc(d\bm)e,ntér REReBES ddetReerEn BEBUREIqGrted in 2

e t (e} r.Qc i ng, b t gt it
seque PEERARIPEL L4 RIACTRR PO P AR POFRG Bh e By uaPih (0 for
u=1, Zhe3set.t™N-al value smaller than x (4<x). [0134]In a
(6] conventional report nethod, it is possible to

individual ly select and report a sequence nunber and

cycl i(c-middN amdubt f ov =W3Th: ¥rrloneoys gt erd h of)

does _not occur so that 5 s rat.e.c ic shift
[0139§eq h&é tet et Pﬁﬁég Bﬁdnaﬁgg??é1é§¥%w §§Afnce number
r=1 is' @P9Le idx Mhitehi Rd¥KONY 41 & H19q ok nichah vseparatel@yecbimdex 2.

shift sequence occurs do not overlap.in correl at,ion, .
A valygl g ranbeti naRks YF @ RASKG PGSy déodiso BRTTelated in a

simila'rnwa%(’;L dyal , FEROE | Agy £ANNOL ThE R ABE AAnfb é£RObEder may

met hod of the present Invention. 20[0135] Thus, a

also bpreandt écsadudncet itsdbee Eamatig rek@mpied WiilN-be Bhédwn:-> 3 2,

1 that focuses on the fact that a difference between a
position of a correlation value at which a used

[01403equeagecaceurs! latc @ iwmongetitndng Sahdparforms sequence set

correct-timn osi tion depends se e r.,
allocagag o, Sabt &  BaduEce udbBiarird Pk R b e Tof cordance
with thadpus asi hce s@ gabs moge atl evghohwa iapFrieh.&3 on Ralpuert section

. occurs depends on the cell radjus. &3136 Th . .
53 reRQnf gurdt ivikieRcs Rh 6 1 edoby obe RG] ocation section
52 toS®di9ny BRatand Wi eacLQiod g otn0 Ephegi menkrb adfcddte channel

present invention are sim/lar to the configuratjons
gencrshionn §aeADn 11 0PI .12, B 04l FE8nSTRAS EnBodifRéricast channel

incluc?ihqggt Qﬂ&fzgffbﬁ:l Qedudd @ 2in2B9nfd Q.oh WdhobEe 8SGdoind report
_the"follow ng description. [0137]FIG 22 i's a draw ng
sectioghdwi ng a preanbl e sequence table according to

[0141iljz.rrboq)irrsea cg@g{’fct}ﬁ%;?éﬁs dtlcj:f‘a\’ﬁrbtﬂoge_lc%gho-?a'z references

ndex nunbers are ocated one at a tine to sequence
preamhirbes squenr 35 ehsesi or aliects sedwencel Bergtdr iR g sthe table

chow 3¢ PELTE U SEANEDE | SO I 8084 T b macion
302 cWihbhniwbentdS index number 3021 and number of allocated
sequences 3022 of allocated ZC sequences. Allocation sequence
information is included in broadcast channe! 300, and is reported
to each UE.

[0142] One index number and a number of allocations decided in
this way are reported to UE 150 from BS 100 by means of a
broadcast channel. On the UE 150 side, also, a table identical to

the table shown in FIG.22 is provided in preambie sequence table

storage section 161, and usable sSequence numbers are identified

using the reported single index number and number-of-allocations
information. ‘

[0143] In the report method of Embodiment 6, BS 100 allocates
sequences with consecutive sequence numbers to the same cell

based on a preamble sequence table set by means of Equation (6).
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30‘sequences defined in the time domain as in
Equations (1) through (5) in the above enbodi nents
are used, indexes are allodhted in a sequence nunber
If thlsrtQBg@ﬁst ﬂ@%dsaitélsefth%?e ekrove necEaUH ¢ ORece®) af Position of a
u=1, 3, N1. [6] (r - u) nod N=N
correlallm&lvazltawth@t 0 ¢ cUEGUAL i BV 69 RE0THY] RehaR ds@qnaRékion of a
correlhENGL N, N i o H0 %%c'lf‘rsg?'t §%‘i“r‘@9@et1%'ﬁp§rafe‘]aﬂr§mged in the
correlated to I n , and uence nunber r=18 to
order iridéx 2/-2A val.ue/of 8¢ {/Ha]t&sa it .es. Eqda*tlon (6) is
I's crrelate in a si-m l.ar Ye 4 d
[0144ﬁ V\EP %a'l%e %eaqdencelﬁg)ﬁbelﬁn rlgor\é’@oe Sqaljjp %(r Settma to be
perforatieldr sbhahasat ysli ess kgiiatd mo ud)s fmrfqu‘ﬁl.- JQOIN'-eQIatlon value

.., 3,2, 1. [0140] S
that ok ar s c0eqRERCE ok tal FAcA! LB COTY Slbaiiifg PatacouTs ot

‘a wroldniemiafy ald opati enstinlBecovdange 1b erﬁl’ert he prevent the

preanbl e sequence tabl e shown_in FIO. 51
0CCUTIERES G SBT P BBOMS & T2 ERFURHEPAFPEE Rl bd b@ atis to say. i

is necRguUsncerAl 1apat LeR &S8¢hhoR V2 ik0 sBIf10Qnt Hakti 3 therelatlve
al l ocation object. Broadcast channel gener atl on

differgneri on 102bsf BStIY0 edener A0S o Wroaddasthemahnén F1G.23,
Rgludi I [ r [ rgpomrt ed
apphcfar glm r%g%grt@ 582{0?%18 .?gﬁﬁﬁwifo%aag{gocﬁange » 18,18,
17, ..geheration section 102 refer ences preanbl e sequence
able ara c n 113 st of t:-he
(01455505, T APERoFLRAT AAPELPY ORISR SAUAM A set e
as to30Reconbd ddrg sharnt itheex s nurberf B@B}: anch numinen ozfound trip
al | ocated, 25 sequengces 3022 of allocated- ZC
PTOP&%%&%cE& 2N Fb‘g’a& 'éﬁPfg@qaeﬁeeDFWgr et Z“”uds value between
BS 10bnghuded s (bfngﬁaﬁe&h@ﬁnﬁHe 300:vand ¢slraper thd maximum
each UE. [0142 e i ndex nunber and e} nunber of
GXP305‘1’@06’6&%%50%&%%811@% tRd gt & slégor tidB ot of Upetaysoreaa)-

That JSSQ f 1.9, BSe 10, py M@ﬁf&f a 8Q proadcas Lﬁh@ran@ lic shift
. OeSILi}ElgOs%e1 al so, amtableldentlctgl tot YC e s

amourtfabf{le Sh@Wnl & o i1 105 28 lias +Jr Dvtiaglenk cian- pr eRABF & ore: sequence
numb&RIYgRce Laohe Satpg[?ﬁ%ed St%Cttthrg 161 And YsPRle®l to sequences

sequence nunbers e 1dentified using the reported
for whwbl ecl atiexe n@nﬁ’@rmden@n‘@@m@ﬁ-%ﬂ ltdeatd@agdition x > shift

|nfo 0143] I nthe report method of
amoutd, . Fﬁenf}‘%““ gl be)“él I%&%&“é@p@é&uences with

[0146C0nsdaut ithe segeanadlounbens dme ¢ headdre c@ldwhbased FIG.23,
applic?agalée E?%@ées%%%uenacnﬁotanbtle s¢ b}’ va&m%SOfarEguatrlrglqoed in
ascending order and descending order — that is, sequence numbers
are arranged in an order proportional to the cell radius — and
therefore even if N sequences are allocated consecutively, it is

casy to perform allocation so that a sequence that cannot be

utilized due to cell radius constraints i$ not included.

[0147] Also, since differences between a position of a correlation
value that occurs at a wrong timing and a position of a correlation
value that occurs at correct timing are allocated to index numbers
in ascending order (index numbers [ through floor(N/2)) and
descending order (index numbers floor(N/2) through N-1), it is
possible for sequence number r for which a range in which a

correlation value occurs is in a close relationship to be allocated,
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31 If this table is used, relative differences x
between a position of a correlation value that occurs
at a wong tinming and a po¥tion of a correlation
it is p¥abygld Hatr 9@5{%&@& aG0bEaGI o hi 16 N @ fATHAHPESuEN that the
the order +7-1, +7-2, +1-18, -7+18, -7+17, -7+]1.
numbes[@f 42]91h chsl bl tss agvem a0 thiat §an Rt dedbiip gt from one ZC
sequensceﬁg ti's”ﬂlaiﬁxﬂ??gaﬂf@ﬁﬁegeiae%&% c%d:ﬁgﬁ@bm c 8RRt Seduced,
A for a correlation value that occurs at correct
[0148%ti nThgsangcaocdingl avi bmvakdae ¢mat6 otcifspassabg orfg report
o .tim,ng do not mutually. rlap, i rder r t -
onty uspB goatipanss g HErebi QhSe B e Pongst Lo Dol kERes even in
a cellTHat whith sayUEt ni@vsnpecassiaiyhf epeteke conpdreésont, while
.cycljc shift anount < relatiyve difference x to.b .
reduci@ tFi S aHarbror et b 484 ShbvH P 6% 4 A BFeCHBl &I mation
report@MCWCaSB}éhd@munt:hén\wlues are also 1, 2, ..., 18,
18, 17, ..., 1. [0145]On the other hand, required
[0149 ychiprepmplams@ite BCF ol adte Spr g lgQ Fgl%ggbrae‘btre?rder that
satisfitd@NEGRG$YR Of 71 heomBx] MUMENEUNdr t §hB vy ORAJAt @fple of a
delay time (TPropagati onDel a%() expected val ue bhetween
preampge mnaﬁaweuEatnE@ uppoet eal ins tEpI‘rbu@'é‘lCé%/a(r?t) Sl ¢nahgauence

t hg;maxd mnum e ted_val.ue o ha i p Y r=N-
length; %U??Da aysﬁfe‘:"‘gd)ﬁsmaﬂ% ig?% s'g{}feé“égf“ﬁ%n q%lgmq%la reN-l
corresperfdrmedteout-hht i s egli o@at ey ckd cishieft rﬂl@mgrﬂ)ﬂml, Asequence

2 X_TRoundTri pDej.ay+TDe| a ead_ihe 0 n
numbeg i LROPREE b B i T8ok PSiPT S AT GG o PROURYEmoer 2.
and sdqusequenaasbeorr W ofe yped atiiue dofiesenedying Equation (7)
) satisfies the conditjon x > fC.hi f.t anmpunt A > 2x d
is alsorRAdAGAFEDLR oy STERI LS 8%l D16 G 11 BT g 214
[7] sequence table shown in FIO0.23, 25 applicable cyclic

shift amount A (<x)..valu re.arranged i endi n
(oreed dhal edcehdil ““gr%lz\?_i%l‘@fﬁ"sgo rééﬂ/gﬁ?\g—%or(%/ 2)
numbers are arranged iy QEfes proportional to the
cell radius - and therefore even if N sequences are _
[0150h! | boatleid cavseclior velsgguenrs easybep rger fidrnr=N-a pair an
. allocati t.h . S npqt Qe t at
spp i G PR DR ola P o & PRALGTLE ORI Pug greument aca
wrongi tichuded.aff @47 fAlrsh, aientéediti¢al.cnodstibetobenc at is further
-.position of a corre]ation lLue that occur t : -
possi eonéoti rﬁerPgOIétnd Oanlo%siflls%é%ce)f 5° %rernefgtiglnlaov% ulé)ns o
non-whkakfatcuhas wdr eargedhn hidcghNgiarehathoCd dd @ onbrdex at high

nunbers i n ascendi ng orde i ndex n ers 1 .through,. .
speed f L§oMMSHYt-and Od’eslcténﬁq(‘l‘éag]r%r%?‘ﬁnd&%ﬁbe? ctic shift
amoudt QOr{N e tdUQUIN Y ) ,u+b iam Possiblie fadesequediceherefore
] nunber r for which a range in vvhichacorrelatioﬂp
eitherya| webockTrs P 01 # #=NoBe ¥EPali85SnRY @ petsed-

e io i cenal 1i®%h (7) to
0151 B s ot AP e hERPEPI (P Ea’, EER R (7)
an a ecedeendes tsteatucancha wabatst d FR6mMore FEssbtfuefcén above

j im, z e Cc | PN can be
Embod By U e o e e i et 6, ¢
[0152]s possivkl E ¢watieporté )5 nony ya lsab @ Begaeher (8) below.

g all ocations in a non-wasteful manner even in a cell
(8] {n which a UE movi ng at high speed is present, while
reduci g 1) hodsV gial i ng =d\ied,helld-1of.. al(fogationn 8)

[0153Teqlf%n% el rallfboor'\[rgtelz%%cgSPI%retnetds,b%easck%rig?ggggth%r\]faenrl])eele'n given

using ZC sequences, but the present invention is not limited to this,
and GCL sequences may also be used .

[0154] Regarding the sign within exp of a ZC sequence and GCL
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[0149] A preanbl e sequence table nmay al so enploy an r
order that 10 satisfies Equation (7) for u. FIG 24
shows an exanpl e of a preafbl e sequence tabl e that

sequep@d 1igf | Fawatd o) (v odgn seguence ayengt HsMd3dr +j may be
That is to say, sequence nunber r=N-1 correspondi ng
used. to u=1 is allocated to index number 1, sequence

u = pandi | N1 [l t 1 o
0155 ot (58 SPLS PO LB T L e satedd mp been
shownt dnu whi i Bf yi mou Bduat i oh ¢7)o ¢ stad seegiicovatedof nngmber of

maexd B T RIS TGRS AT 1L DA e o

cyclic]: lsh@f(qu?I)ences(,Eiqﬂatﬂlieoml,i’l)r;lﬂﬁ&[ Oﬂﬁﬁ}hnﬁrRiasnbise,use_d in a
. for a sequence nu ror= nd r~= air ap. .

cell i gk § Wbl @efgaqharrg@%%,aﬁ%gi Fidh F - o S Bl on may be

used VAl yehAdQuaERtyu b & W 0N yldIAt NG hidnd se@ daiéds asereported

. identical, and therefore it js further possible to
msteaﬁeaér%%ﬁrv%a?'omélrgé&&eﬁéeabll%@a%%ﬁéf%naeS or number of

indexdON-wWegtief yls manOeReven ddnf &l bl RINHLERe WE sk hences or
movi ng at high 25speed is present. Al so, in Equation

number7)of ubmbt sesyslan BRI fcamvurd AYi slivhd iggnethor ngmber of
= =N\- r r t i ¢ =,

prcam§TR 205, 4 R0y 2 ORI 0E S €10 gl scauences.

[0156¢Fonflgur,at» on sappleyh g Bquat kon ¢ 6)nmimk Equet ioh cERlic shift

to_an . rder for se e_nunbe a .
sequedgsdy ifeth F o uBLEST SO AEACL P he f T OUGN B G 14y i known
beforditani8etly hOBS2hnAbAYE, Bouadfibing (63 titay mhyobbeused in which
e T B el b hodes momoer o
alloca®@Rodi J@AL 8§ c cdeser | PhindRs: have ikeRdx gk venTIBusiing @ecause a

sequences, but the present invention is not |imted
numbary ohi llasdied. seqUEMCEs nBy JR8H e uddd Inqdeiss) can be

acquill%e(gaglddlﬁg a REL S W e 8P afid 46qarapedee Bbslined from
GCL 33 sequence in Equations (1) through (5), -j may

sequehecubenizbh Nj apdychelugethift amount A.

[0157] Furthermore, in a system that makes combined use of
cyclic shift sequences, if the number of RA preambles used in a
cell is known beforehand by a BS @and UE, a configuration may be
used in which the cell size (radius) is reported instead of reporting
a number of allocated sequences or number of indexes. This 1s
because a number of allocated sequences or number of indexes can
be acquired by obtaining required cyclic shift amount A from the
cell size (radius).

(0158} In the above embodiments, configurations have been
shown in which a preamble sequence table is used for
correspondence relationships between sequence numbers and
indexes, but a configuration may also be used in which a
correspondence relationship between a sequence number and index
is obtain by means of an equation, such as sequence number =
f(index number).

[0159] 'In the above embodiments, cases have been described by

way of example in which the present invention is configured as
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[0155]In the above enbodi nents, configurations have
been shown in which a nunber of al | ocat ed sequences
or nunber of indexes is repdrted, but in a system
hardwhPal pakes GemhigedpyseidheCyshi ehehphbssaquencentibh to be
the nunber of RA preanbles used in a cell is known
unplemmmﬁﬁ@h&n@smﬁtaweg=and UE, a configuration may be |
[o160}5>8 $H eihiGRod BYBREL ARV Gh! n e LLcPAMIBAELS A Fhe above
or nstead or reporting a nunber o IIoca ted
embocberqemnsesmcer nypberlbf lOnipidexestedhissi sl Bécauswhich are

er_.of aI sequenc s or f i
lntegrggngbglégﬁﬁl?edag§fﬁlV| aﬁg Ehber o? drggﬁészgually as
singleusﬁdplsl;'l @& @ekin bye tdiei punher 1ﬁ)f:o®p©lrlacteshofrte or all of them.

uences 156] Also, in stem t hat nmak
Here, doh ihad ik o ?aéymedlslhw? 5%&% o e TR S hG - neabbs™ LT
super 9fS RAapreanhl £ ysed aiyn adseebk isekngvnoldibef osehgifdrences

by a BS and UE, a configuration may be used in which

in thec{eergeshi it EfHiaio&-i s reported instead of
[01 6l£epq{ﬁé nﬂe%h‘?ﬂ:‘fm@f oh pale 'ﬂeﬁkﬁﬂgS?ﬂkJ@QQ%e@f cﬁ‘H&'@ﬁrry is not
- of indexes. This Is because a nunber of allocated
llmltesiqudnaés aord n@mbéfiﬂkﬁﬂﬁ&id@)ﬂeb)fcm pes griqdiaded aftednrarcuitry

ora ggg@?%ﬁ %%l ! t&'e Cael‘%o ?teahggq fr%rh FPGA (Field

sequenc Ieng N and cyc I ¢ shift anount
Progr@ﬁ&ﬁﬂb&ar@hﬂenﬁneayﬂnfarsyhueh1phagrﬂam@sngonbnnﬁﬁuble after

LSI #ﬁ“gja‘&ﬁla Hbhsoq ' heoen T eE ahieblFor dite gﬁAé‘“""“ng

reconﬂrghﬂﬁuoax Qﬁﬁfch@unah@@llﬁ&)olbﬁfeusmjns na wAi ehthh@ cabithin an
si ze S dé i reported instead of reporting 25 a
LSI, magnarsof %IW%% ted sequences or nunber of indexes.

[0162Thl $ni $hbeealss @ Mupkernofoahlasahed Sequangegrated circuit
unber of indexes can be acquired_by obtainin

xmplerne?cmﬁarfe@ncyépﬁl@cslmﬂ WhSGD A T PO FEPdarie G e a different
techn&f@g?usa)s a[rlolf’tﬁ‘]/!iﬂcteh‘?nab%\éec?émcifddt%'ﬁtsfrom semiconductor

conffgurations have been 30 shown in which a preanble
technsh@@&ncmt%ﬁ@tn@ usﬁdtlt@rf@nﬁrﬁe@pohdeﬁ&é may of course be -
Latiopshi en € unmbers , £
perro L] COSThES DERIEST SRURTREGOUTEEr A, LSS acion
biotedon o éspyndendee riekat i onslsiq sptowsdv idi sequence number

.and index is.obtain b ans f _an equat uch
[016Jiequeni§ nun%é?cg%?ﬁf%de ung%anﬁé 159 %EBPEe ab§§1103110n
No. ZOMDEBMQ dases have UJG[QiniBSC[BbGd”b)}OMay iafcluding the

:§ nple in which the e{es i nvention is conflggr?F in by
speciljeaiag inaddiat &7 Epui Séf%&tpols%.*drf‘eOFBPf?h crein oy
referdd&Samt i tHvwaitireRyt 0 be inpl emented by software.

[

0160] The functlon bl ocks used in the descriptions of
t he above enbodlnents are typically inplenented as

TS integrated circuits. These nmay be
Ind {—§1A‘r':¢'1 9 y
naus ﬁ rn? & |v dual ly as single chips, or a single

[01 64dh| px naq/qua@@repme@tcertsmﬂw dakn dofs etiep CReF @POfheapparatus

accoré? Lt%l mg g) %e%tedg}pghtggﬁsoaggﬁléc Sé’lgl?mll'ng amount

LS, ul't e used accor di ng
(numH@r cbﬂfbar{emcesﬁ mnbrheddegneeh(afnnfn]t dgpradt roports different ZC

10[ 0161 t hod of nt n |nte rated
e que BRIy OralnaE QISR B £0) T6F LCnd ) it Gt bt FEpm @ base
statiokﬂytﬁean$e@ﬁ11(ﬂ@di cat 8d ecdauiddy amdaag@mal[ﬂia-kﬁlﬂ goseuse in a
processor may al so be used. An ﬁA
m o bilpr §§ARHb & Gote SASLEY %r“f%le prfgbrr TR Es
possi ble after LSI fabrication, or a reconflgurable
processor all ow ng



15reconfiguration of circuit cell connections and
settings within an LSI, may al so be used. [0162]In
the event of the introduction of an integrated
circuit i mpl-ement ati on technol ogy whereby LSI is
repl aced by a different technol ogy as an advance in,
_ or derivation from sem cofductor 20t echnol ogy,
CLMjﬁﬁegration of the function blocks may of course be
ert or medusi ngt hat t echnol ogy. Theappl i cati onof
blotechnology or the like is also a possibility.
[O Pat ent Appl i cation
L Ag%%%ﬂ%%%%@%&%ﬂ%ﬁg&ﬁ égﬁ% 2007 |nclud|ng t he
25@pd@cﬁwrzgamﬂononfm@dn tacpdlogatel ablsastr ger of Nel Zadoft- Chu (ZC) or
Genérﬁl%& RA[ATSL [RGBy RN, e&lﬁ!’:]? %Qndeﬁed b irRidel hekida consecutive
I ndustrial pllcab|I|ty 4] A seguence rep
numbpgsy wemcesw&@heréﬂr ﬁ‘cﬁn R 159 S%B%‘EFE%’E‘ qpg als an
mteat(ef"ﬁlr}rgg;é eﬂaffagg@\b%mele@m agmbjd ama signal i ng ﬁn?unt t
nunber, o | a cay ar reports
o3 e ol huh lersr Perr et ab e e RERa 1 o
one cell froma base station to a termnal to be
uced, and are sui £
-2 ﬁﬂ%egf? geﬁ)ogipg {2BR 5;%%&5 ?ﬁ&)?{.lng g ci%]ﬁlﬂ g QBQ‘# the sgtg.lences are
mde}(e‘tiky N indicesAasiag uenseaitive panbirniy tpsranence Qu@bwci% phgand N-

all ocate at | east
@an%ﬁ@é%bﬁ%ﬁ%& ?&E 8Q?§%§ﬁ§?0%§%erallzed Chi r p- Li ke
(GCL) sequences whi ch are indexed by indices having
ﬂﬁ%iﬁe’nb’@reﬁ%@ pdrituf aGSAMANGIAND Sf 2 %H&Em@ﬁe ébquences
an

wherein |s a sequence |ength
are Iﬂ%ﬁ%cb@f thepeslices Paying coRRgRYe & 9l a&nifaﬁiéf?&reasmg and
then 8@RAETh} B OyhaishiAGRfuhOebREhohding @PODbpiifiehifndex of the
: al | ocated sequence. 2. The sequence reporting
apparatus according to claim1, wherein the sequences

4. ar’Ehel Mﬂeneel rb[)brfnli@ appestatee acdvading go cop sefc dhimse 13umdersn the '

st B BSHE R UARE 05, BhsBr Bl A0yl G
incressépuaevichen dporsingg cxpirashift ezouricordipayding to g doppler ghift for a
aan%smmgﬁhﬁh gpﬁgﬁgﬁggnces are indexed by the indices

avi ng consecu nunbers in order of generally
i ncreasing and then decreasing a cyclic shift anount

5. CofikeSRRAG RBortify Spfapii Atordbislth claift 3 ke wHORMIEMS Eyclic shift

re ortlng apparatus accordi ng to any of claims 1-3,
amo 7§ P RSCTISHERHERST aF Be SSIHEREd by t he i ndi ces

haV|ng consecutive nunbers in order of generally

reas and then decreasin cycl hi nunt .

e cERill AEPOriRE ORI AREPE 1§ P o0 SRe 1 St e

sequel®asi 41g iadexBd Gk ﬂw&@cﬁces }ﬁvm'ghe)nsﬁ:qu*&n gemberpan tordeg of generaﬁy
s .accordin wherein the

m“’ac“@% @g@ﬁldﬁreaﬁ% q ﬁ@‘kscrgg?ﬁ %ﬁ%‘éauence nunber of

the sequence. ‘
7. The sequence reporting apparatus according to any of claims 1-6, wherein the
sequences are indexed by the indices having consecutive numbers in order of generally

increasing and then decreasing a'rcqﬁired cyclic shift amount for a mobile station moving at

high speed.




6. The sequence reporting apparatus according to any
of clains 1-5, wherein the sequences are indexed by

t he indi ces having consecutive nunbers in order of
general ly increasing and then decreasing a required
cyclic shift amount. 7. The sequence reporting

appar atus according to any3®f clains 1-6, wherein the.

8. SCOHE &&ﬁgnc@ " %)u k%ﬁe%b%gram ra%grﬁ'dﬂgg d) GBS B3N NOwherein the required

consecutive I'n o eneral l'y |ncreaS|n%
cyclianbiftamenntisered 3¢ pryess thaytiPydig seificmanisireipoadipe f 2 Doppler
gipfor a nobile station noving at high speed. 36 8.

The sequence reporting apparatus according to claimé

or 7, wherein the required cyclic shift amount is

9, eQHfél sdfeiRe feBSEnd fhg%hr&uﬂé&l:dr@m§ hb fdny adfotifiins 6-8, wherein the

correspon hi e .se
reuF S U MG BRI bEVREREH Y 70 %?Pymfo‘gﬁér S Kgotgess than o
cyclivkigf@imduktherepqudingn adyelples ssifti ft anount is a naxi num
cyclic shift anount that is equal to or less than a
cyclic shift anmount corresponding to a Doppler shift.
10. 10rheTbm1usrﬁ:q uepotng epparitin goapdiag do Ly alfcdﬂdfiSn@@t ovharwl the
oSSR I g ISR Dub G SN B i
a Doppl er shift. 11. The sequence reporting
apﬂi%r HehcR GEHhd gy ﬁa.?at@sn)icc%fdn‘?é & Elf?’ bf Limyhereiviherein the

uences are indexed by the indices havin

Seqﬁ%l@ﬁ‘sé@um Heped rynthe riadices Ravingr cQrecyitfe PURPSS i ofdn of & degnerally
‘-mcre%‘i}ggéﬂa%nd&@fe | GhvaikbRvailaahe cell radius. 12,
he sequence reportrng apparatus according to any of
clarns 1-11, wherein the sequences are indexed by the

12. i MidieC uaﬁvlre@r@@ag@mtmemmﬁ@m aiy obrctéms Gf11, wherein the

scqudlich o8 PAPie] ol BUSEaET O ROV DA i Bl o encly
incredsthg ahidehsapuendes 7 esoadiiniyr app:érlasta!mnanmgﬁt hghtsrﬁﬂény

of clainms 1-12, wherein said reporting unit is
. configured to report a required cyclic shift apount.
13. ﬂheTmu@eq uenoctEngr apv@ramsn@wa@pw wt y efcelaipgi hd2t wh%ﬁ!y said

n§$&§Hn ﬁ%ﬁ gapARMhACHRNAL. Preanble is .

rqﬂu&& erate om t sequ nfé ﬂng -The sequence

reportlng apparatus according to any of clains 1-14,

14, V\'*T%E %b(ﬁheﬁ@é Qp&rﬁﬂ@ﬁﬁﬁafhﬁm%bérding 1€ ey dfQlEiael 1418, wherein a random
‘ br oad ast the i ndex of the allocated sequence 16. A

accesg BiGABALCES ganeted TRy ths SECE s conpri sing: - a
recei ving unit.configured to recei ve information
i ndi catin i_ndex -of at ne o Zadpf

15. (385 it Shar izt oo Rile By U QalncBle e

reporiageuriinid exsfibuled th hobiadest thairday otbaglkeattd weueneeber s i n
a sequence nunber order of a and N-a, wherein Nis a
sequence length and a is an_ integer whose val ue

16. r dnepgserive igwessating appriathG dompisERe: a generating unit

C Q%Ah gqmr Qoxgg&%a% CecBive Qﬁ‘i@ﬁﬂ&tﬁﬁ Cﬁ%ﬁ&uﬁg SAHALE oPAIEL one

celve I nformati on he sequence
of N-L dpat i §ZEbpraenctrizat @bm% Gt peariess gl rexed by
indiceks BBviS S GHRRERTe ALBbED HLX %ﬂm&ﬁbetrhﬁibbﬂﬂdidi @$a VN gwherein N is a

consecutiye nunbers in the sequence n rder of a
sequengeength 2nd it ARARFEE FEOKEY AR 5 Beedtt DR
cansaettihy norcdefignrdBto Theraequenden gerey pickmble based on the
rat S accordlng to claim16 or 17, wherein the
“”nggﬁﬁ Dare i ndexed by the indices having
consecutive nunbers in order of generally increasing
and then decreasing a cyclic shift anount
corresponding to a Doppler shift. 19. The sequence
generating apparatus according to any of clains
16- 18, wherein the sequences are indexed by the
i ndi ces havi ng consecutive nunbers in order of
generally increasing and then decreasing a cyclic
shift anmount corresponding to a Doppler shift for a



sequences are indexed by the indices having
consecutive nunbers in order of generally increasing
and then decreasing a required cyclic shift anount.
22. The sequence generating apparatus according to
any of clains 16-21, wherein the sequences are

i ndexed by_the indices havihg consecutive nunmbers in

17. or ‘flﬁé' seg%e E‘T%'énaa!hhy f?éb?s{a mubc{}&n@@@cﬁaﬁ? Mg %@L&Fﬁﬁ%ﬂl@%q@ences are

- urr I'c shi nt for a nobile stat|$
indey wrtbe mdzc«rﬁ hyhing sersgeutive guminss Indhe) srapese WRBF Ardshgf a and N-
2RI WS RLEQLURIE oQobaliw Bkicor 22, wherein the
required cyclic shift amount is equal to or |ess than
a cyclic shift anmount corresponding to a Doppl er

18, shifd sequzﬁbe Jdﬁ@raﬁﬁg L@Fﬁ@mg Qi&edr&'hgn@ aamarm us 17, wherein the
accordln

SEqUERCER) PIo ?98?8 ch HP‘fhPCS fie cqngecguyﬁi%nﬁ%% & é)rc?eé of generally
increafthd fndah@udttrebdiad a tywlie it hmbantenrréspeshitdiana Ropplec khif.

shift anmount corresponding to a Doppler shift. 25.

The sequence -generating apparatus according to any of
19. cl Bienmqihe genendtipgeippaitye acenling éol any of cleinghi§-48, wherein the

sequgﬂ%% Qrtel mﬁex%ﬁ l’[]?, {hglig%lgééc évfngs Dinkdcn B URLLAY 3 |2k & ff Rherally

he sequence_generatin
mcreawpgma]t then desesssiae Aoeyekr ahil appugd carrﬁ%ﬂoa@nagb ﬁ\m@l@}g{ ghitt for a
mobiid\Ga 8 PURPHE mgggfk@dexed by the indices having _
: consecutive nummbers 1 n order of generally increasing
and then decreasing an available cell radius. 27.
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24.  The sequence generating apparatus according to any of claims 21-23, wherein the
- required cyclic shift amount is a maximum cyclic shift amount that is equal to or less than a

cyclic shift amount corresponding to a Doppler shift.

25.  The sequence generating apparatus according to any of claims 21-24, wherein the

required cyclic shift arnount is a maximum cyclic shift amount available for a Doppler shift.



receiving information indicating an index of at |east
one of N1 Zadoff-Chu (ZC or Ceneralized Chirp-Like
(GCL) sequences, which are indexed by indices having
consecutive nunbers in.a sequence nunber order of a
and N-a, wherein Nis a sequence length and a is an

i nt eger whose val ue ranges3petween 1 and N-1; and

e
26. g 'g]éqr ating.a random acce%sacgor&nc O%mkz)% % onlé_gg wherein the
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sequences are indexed by the indices having consecutive numbers in order of generally

increasing and then decreasing an available cell radius.

27.  The sequence generating apparatus according to any of claims 16-26, wherein the
sequences are indexed by the indices having consecutive numbers in order of generally

increasing and then decreasing a cell radius for a mobile station moving at high speed.

28 The sequence generating apparatus according to any of claims 16-27, wherein said

receiving unit is configured to receive information indicating a required cyclic shift amount.

29.  The sequence generating apparatus according to any of claims 16-28, wherein said
receiving unit is configured to receive the information indicating the index, which is

broadcasted.

30. A sequence reporting method comprismg
allocating at least one of N-1 Zadoff-Chu (ZC) or Generahzed Chlrp~L1ke (GCL)

sequences, which are indexed by indices having consecutive numbers in a sequcnce number
order of a and N-a wherein N is a sequence length and a is an integer whose value ranges

between I and N-1; and
reporting the index of the allocated sequence.

31. A sequence generating method comprising: 7
, receiving information indicating an index of at least one of N-1 Zadoff-Chu (ZC) or
Generalized Chirp-Like (GCL) sequences, which are indexed by indices having consecutive
numbers in a sequénce number order of a and N-a, wherein N is a sequence length and ais an
integer whose value ranges between 1 anc@ N-1; and

generating a random access preamble based on the received information.



