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| DESCRIPTION SEQUENCE REPORT METHOD AND SEQUENCE
REPORT DEVICE Technical Field 5 [0001] The present invention relates

to a sequence report method and se&uence report apparatus that report a
Zadoff-Chu sequence or GELEGeHeFAlizéd Chirp-Like) sequence

s E @ qHocated @ @ eeflirBagkgraund st 1000 aypebitercammunieation e vic e

system typified by a cellular communication system, or a wireless LAN
(Local Area Network) system, a random access field is provided in a
Te e h Hapgmissigndield. This random access field is provided in an uplink

000 ﬂgns?ﬁsion field when a terminal stiltion h?reinafter referred to as lLJE thod
LOO0 X5 initidly MAkSS d totheEAdH YEqUESFI’E base’statidn fhefdinatiey It metho
and srefprredde as 1BS"), op whenw@BS brthedike maked adhel résburcesquence or
I tion_request n.a. centrali ement.s t alloca

6L e et b A T Loy S e

called an access point or Node B. 20 [0003] With a random access burst
B ac khegginafter yeferred to as "RA burst”) transmitted in a random access

leld (hereinafter referred to as "RA slot"), unlike other schgdule

[000 ¢hanridls % Foteptich &RaR BHd tétfanSmission' 6eEur dle a%ds%ﬁatarec cliutar
¢ o m r8Qquence eellision (Eransmissionvof anlidenticaksignaluse: aequenee usiagwork )

the same RA 25 slot by a ply.rahit of UE's() orcgug to inter{erence between ..

system. random accg\ﬁ]s e LB P CoNidisd dPedabidR Saission field.
sighature sequences. When an RA burst collision or reception "€error o

This oceurd othre processing delay ofsRA burstdpiink trarsmissidn nthmigansmission

£i o] aSYRGIQnization acayisition and BS ennection Feayest PLocessing, s «UE”)

~_increases. Consequently, there is a demand for a 30 reduction in the ,
initisigiathre keguenes BaIRon tate” SN0 &r timhBrovedett if Signatiréhereinafter

re ferSRAUENCE deterton peyformanses. HGORA Inthe mobile gemmunicationesource
system described in Non-Patent Dof(]:";lgnent 1, as an RA burst preamble
I

2110 Sfbt8iRareF Téferved id'as “RASBENDIE F SbquBACE! & RA preafbié ™  that
allo cseguencel3E (or sighaturessequance) that dsesanfadoffsChu seguehce A base

stati Ir@NAMer referred E%"f‘?é'éca%e%eﬁ‘é:%é) %ro%‘r JFINENES (§‘_°”'Pate“t
ocument 2) having a low auto-correlation 2 characteristic an
[ 000 ihler-segudneercroskeanrrefationcharagtefistoreinafter referred to as "RA

burst™) transmitted in a random access field (hereinafter referred
to as “RA slot”), uniike other scheduled channels, a reception error
and retransmission occur due to a signature sequence collision
(transmission of an identical signature segquence using the same RA
slot by a plurality of UE’sy or due to interference between
signature sequences. When an RA burst collision or reception
error occurs. the processing delay of RA burst uplink transmission
timing synchronization acquisition and BS connection request
processing increases. Consequently, there is a demand for =
reduction in the signature seqguence collision rate and an
improvement in signature sequence detection performances.

[6004] In the mobile communication system described 1in
Non-Patent Document I, as an RA burst preamblie {(hereinafter
referred to as “RA preamble”) sequence, an RA preamble seguence
{or signature sequence) that wuses a Zadoff-Chu sequence
(hereinafter referred to as “ZC sequence”™) or GCIL sequence

(Non-Patent Document 2) having a low auto-correlation
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Is investigated. Also, the use of a ZC-ZCZ (Zadoff-Chu Zero Correlation
Zone) sequence generated by perforrgling a cyclic shift of a ZC sequence
is investigated. 5 [0005] With a ZC seqjuence and GCL sequence, an
¢ har aute-cortekation dharatteristicdis optimumrwisen its seqlencennurhbgrarc teristic
1s 1 nqu&@%lé%@({? length sl\bsatﬁbé aﬁ%‘ét"’c‘?%y %”“Zec("B@’E” GE)ZE'@%%S:'"@% u Zero
Also, with regard to a cross-correlation characteristic between two . .
CorrgbatithBed Mitfie seliBidecruBbaTarecth Basigsateeriedtge cyclic shift
of a respectiyalys the cross-cerelationevalue is constant at \iN when the
‘ absolute yalue of the dg}? ence between rl and r2 and_sequence length N
000 %gtisfy 2 tilatilely frimelrelatiohSHS Therefold heddafuents BAGIHN - @7
auto is aprimhe fiumber lazset of csequencessforayhichamaute-garrelation sequence
num bChra rtagterésiau ansde 13511 &2 %sé'cofr?ﬁll?%“&'{] Cl&ara(s:tae 1 Lisst e ﬁea"p?ré‘f‘a{? Rel y prime
obtained for N-1" sequences - thatis, all sequences with sequence
(coppumberred 2112 ns N [0006] Wiso viri the heabileCommanication systenglation
chargescrbedin NonsRatent QQ)C%%[Q;G‘LI’I aways pligeating St LG€Ghumbers are

_ sequences to 20 one cell is investigated. These 64 sequences include ZC _
desi gpadadcds with differerftsaRiBients hlimbéRscari &/thic SRAT SEylichteg 2iue is

consthatisaZQ-XGZiseguenees b generateddions ZG seduenceshaving thecween 1,

res egtive sequence, numbgrsm [0007] The numiber. of éC-ZCZ sequergces

and np 480l Jerbsted B8 o ore' 28 Sefuehch ddgendd bh ATy gkt tionship.

T h e rsHiftramounit between useque_néesz_ ¢fttheeydlic shifpamountisidesignated set of
seq u'%A And he ¢3equenee ,J:qutré i de lgpéfj‘z%% N, é}'%%weglgrat%qil ng@?% rofs tic and

C-zCz sequences is expressed as floor(N/A), where floor(x) represents
Cr0s thé JaFgestiihteyet that Heés hotlékcebtbx. T dahgider iEtime (At k) 300r N-1

s e q u6QrEespanding, to; cyclic ghift amgurtA Cycheishift amouptAis defined byr = 1,
a time range in which it is possible for an RA preamble transmitted from a
2, - yENs hrrive. Specifically. cyclic shift amount At,,,,e is set so as to be

[ 00 0 @rpates than thensumof the Maximusmmeungitfipiexpectedsvalue described in

- o RoandTrlpDelay) based on the propggation. 35 delay. time eenaBS
Non g TS A BADeIdy) Sh I [AKimU Sopodad VA o1 eRe s ta
one chanhhel hiultipathedelay dingel (TDeldybptead) HA ti reey 20T $sro precpatie Z2C

seque@pdyel %:)/f"hTDcPﬂPfVe%Pnﬁeasg}é{lquglﬁhﬁ@{f-?@g?@?eﬂtﬂﬁ cyclic shift

propagation delay time between a BS and UE increases in proportion to
s ¢ qufaidel size (E%I?‘Fadiﬁs),’?h%'zcz sequences -— generated from ZC

sequences having the respective sequence numbers.

[0007] The number of ZC-7ZCZ sequences that can be generated
from one ZC segquence depends on a cyclic shift amount between
sequences. If the cyclic shift amount is designated A and the
sequence length 1s designated N, the generated number of ZC-Z2CZ
sequences i1s expressed as floor(N/A), where floor(x) represents the
largest integer that does not exceed x. To consider a time (Aqime)
corresponding to cyclic shift amount A, cyelic 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
Atime 18 set so as to be greater than the sum of the maximum
round-trip expected value (Troundrrippelay) Dased on the propagation
delay time between a BS and UE (Trropasationbelay) and the maximum
expected value of channel multipath delay time (Tpeiayspread)

(/—\time>2xTPr(}pagatiL)nDc}ay'+TDela}’Spread)-



n

10

290

30

Lad
L

larger the cell size of a cell, the smaller is the number of ZC-ZCZ
sequences that can be generated from one ZC sequence. 5
Consequently, in order to allocate 64 preamble sequences to one cell, it
[ 000 &lnecéssary fo atlocate arany ZCpserguieneds withdifferentisequendéaveen a BS

and DUMBErstofhe cell, [%9108 A BS generates a rogrcast chapnahwith 4.y oy the

- sequence numbers of sequences used by a cell as allocation sequence o
lar g e0 ikformation, idsd pdparts ehis td WE's Prekbat vithihmencem EaghadgZC-2C2Z

sequdgRerates;an RA buist uging aZG,saquence having a epertegzgequeRtRuence.
number, and performs random access. A possible allocation sequence
C on SfifepaoN reportheba o 18 [LBOR tbedibnEd MABAS T Seehces Lo one
cell,used byreccelkone at actime] dhist:S method Allows: flexibie sequeinde different
seau alloccatiog Si ce grpgr%r%eseég nce numbers are allocated to a cell.
9UROR-Patent Document 13 "TSG RAN; Physical Channels and
[ 000 MbdulationBRelease 8Y,4 TS36.211V1 (0 NoniPatdnt Dbcumefit 2h  sequence

num heenerghized Ghirpslike Polyphase, 20 gequences, with ORlifWM n  sequence
) Correlation Properties," Branislav M. Popovic, IEEE Transaction on
infonftgrmation FREory, R8BS Nb™M S JI§ 1995 Disdidsiite of InVertigi2ghe cell.

E a c hProliens:todie, Solvedrby rhe Invention {00104 Hewever, withdhence having a
apove-described allocationbse_quenced inform?tio_n report mgthod, in the A

FePOELEE of ettt a 1R B &I raditd it isPiecesAN to r8porP A makintum ° -

p o ssob 64 ZCl sequences; @nd ethe broadcast ehanmelsignalingramownt 1s to report

sequ %}5‘5‘%"%?&&?;}@) in %r?ass_ee%u%%%'!eoscqggg Faguence Intomationis, i me  This

nformation that is required by a UE before RA preamble transmission,
m ¢ thard is théretore trarshilttéd robuistye(tat is, asing & Medulatiod ffethdd bitrary

se q uBhoViding, Jowstrangmission:dajaate; coding 1ate, and so forth) so as to
enable it to be received correctly even b%/ a UE in a poor reception 35

Non-drgirbArndnt Ebisehhently, asthe sigmafingathount ifcréasés, ralinnels and

M o d tesourees @te consumed propartienally 1 [0Q11] 1bis an object of the

Non Pﬁ%sre?”& %”V‘?:S‘g%%% EB%V'd% a4 =;58%“i§é‘%§ (eport method ][%‘f“i PR G 1 yphase
report apparatus that reduce’ a signaling amount for reporting a

S e q uZadoffsChuiddquernte or GCL Sequened atlocabetbtoarecelts,” Branislav M.

Popovice, TEEE Transaction on Information Theory, Vol.38, No.4,

July 1992

Disclosure of Invention

Problems to be Solved by the Invention

[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 sequences, and
the broadcast channel signaiing amount (number of bits) increases.
Allocation sequence information is information that is required by
a UE before RA preamble transmission, and is therefore transmitied
robustly (that is, 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 a2 UE 1n a poor reception
environment. Consequently, as the signaling amount increases,
radic resources are consumed proportionally.

[0011] It is an object of the present invention to provide a
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5 Means for Solving the Problem [0012] A sequence report apparatus of
the present invention correlates indexes having consecutive numbers to a
plurality of different code sequences 4nd allocates the indexes to cells so
s e ¢ u ¢hat ethecipdexesarehopdsecutives grck employsacaonfiguraticnt havingsd reduce
= i SIS IRGIPN A slares orresRondence relationships Ihah LoUEIAG G e 1
indexes having consecutive numbersto a plurality of different code
sequeBgieridds, @hted répor settibn that reports information combining an
index indicating one of the allocated code sequences and information
indicating the number of allocated 15 sequences as allocation sequence
Meansidriiatiohibadts o thd 'cdRregPbndence relationships. [0013] A
[ 00 1 3¢quence separtmethod of thet presend invention, baskd ofresent invention
corr SHIESPONgENCe relationships fhat couclate indexes havind gonsegutive .,y o
humbérs 1o a plurality of differsnt code sequéences, reportts, as P Y
d 1 {1 ealtoration Gequence mformatiod, mformatiorswhich icohsbires an indéks so that
the ildicating ppe of spde spqpences allocateditg & cell syphhatthe;indexes, iny o

b
are consecutive and information indicating thé number of allocated cod

storagfuehEes! 98 AdVehtagtbRis Effedts 6f FVRAGGhIDOE4] THe Dres@nithips that

c orr dNvertiomenables asignaling ameystior; keporingha £adoff-Chy plurality of
uence oy GCL sequence allocated to a cell to be reduced. 30 Brief

. e SE€
d‘ff%éb&iptfo% St DFRtRGE f0015] FIBY is biotR Afgraitt Shbfing 5221 reports
info wonfiguraticroof & i wireless commdinicationisysteim gcocordingtd the allocated

i t1 e invention;;3 G2 | I iagra
e ¢ i O B SR 1T IS i S g ocated
s € q USRGWWiRg s confiduratianisfa UTe S Aedordingith Bribodiment 1lofted on  the

c o rr PESREAHIDYVRNLIQ; |FIG $his Ridsawing showing an internal configuration of
the preamble sequence detection section shown in FIG.2; FIG.5is a

V0T dlawinlgy SifoWig Esrre§pdhidleriBé tiatorishipd % Befideh' seBuiite 0 - based
on dwmbers@nd indexesradeortingsto ifpabodimentd oofrtheapresantdexes having
conslcang%%l%%; numbers to a plurality of different code sequences,
reports, as allocation seqguence information, information which
combines an index indicating one of code seguences aliocated to a
cell such that the indexes 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 1s 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 1s & block diagram showing a configuration of a UE
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FIG.6 is a drawing showing a configuration of a broadcast channel
according to Embodiment 1 of the present invention; FIG.7 is a flowchart
showing the operation of the sequence 10 allocation section shown in
acc oGk FIG.Bis adtawing shbwig tdcomfiguration of alledation; sequence
inforeagion.aceayding 1o Embodiment 1.0f the present inyentigi FIG-9iS ot the
a drawing showing correspondence relationships 15 between sequence
Preapihdets aNE IMEExES beedidifg $6 EMBAUIFTERT tof the dresént
invemtion; k1G.30 isa klogk:diagram shewing adistibuted managementonships
type system configuration; FIG.lé is a drawing showing correspgndence.
b et RiiddhibE 30 DU SeqURAcE HOERs ARd Hdbkes ddcordhg 8 iment |
o { thEmhaodiment 2n of:thei present invention; FIG.12 is a drawing showing a
configuration of ajhrogdcast ghannel acgording o Embodiment 2 of the ¢, 4 5.
present invention; AIG TFisa é)rawinﬁ sﬁ'owing cdrrespondence
chan neldtionships 25 betweBmrivmbearseof allocatedsequenses andrreport ibhs ;
agepeding ;to Emhodimeny 3 of ihe Rrgsent inveptian FIG 14 isra drawingg uen ce
showing a configuration of a broadcast channel according to Embodiment
allocgbrde presErt inventish FIGHESs &:drawing showing correspondence
refationghips 3@ betweenmenumberohgyclic shifhseguencesthatcandieocation
generated from one seqluence(?nd a rtequ' 4ed}nur§|ber of all?cat(%d ‘h
5€qUERSfentel CWhdshRet B Cel sfz%g(rac‘ﬁug; T8 RS drawiry shidwin
invewcorrespondence relationships between sequence numbers and indexes
ageprging to, Embadimentd, 3 R PeselipeHRYRIPI S8 14tionships
drawing showing a conflgur%tlon of a bréadcast channel accordingto
b et w EgibotirAdritacof the Bresent invéntion! 6X FrG 21846 addrawing shewiyd iment 1
of theorpespandenceyelationghips between index types and preamble
seguence tables accorgwa,to Embodiment 4 of the present inveption;
FI6119 5% tradifg ShowihiiedifeBpondelidd felatifnships & twiih @ gem e nt
type segsenae numnbersuand indexes according to Embodiment 5 of the

SI’SSCH.E

prg%%”qvepgiog; drawing showing correspondence relationships
between sequence numbers and indexes according to Embodiment 2
of the present invention;

FIG.12 1s a drawing showing a configuration of a broadcast
channel according to Embodiment 2 of the present invention;

FIG.13 1s 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 according to Embodiment 3 of the present invention;

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

FIG.16 is a drawing showing correspondence relationships
between sequence numbers and indexes according to Embodiment 4
of the present 1nvention,

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.20 is a drawing showing a configuration of a broadcast channel

according to Embodiment 5 of the present invention; FIG.21 is a drawing
showing the relationship between a 10 sequence correlation value and
cycliershift armount v actording foo Brmbadiment 6 of thedwasent iventioht ships

betw ELG-22% @ drawipg shoying §?€§ﬁ99ﬁ‘ge@c@c£§|@‘ﬂ‘8"é5hﬂﬁ% REWERR o rding to

sequence numbBers and indexes according to Embodiment 6 of the
Embgfdgeptihviniiont 16 MEs 53 i aldrifing 8fowing correspondence
refatignsiips sbetween sgguensd ownbers and iRdgxes aeetdingddationships
bet Embodiment 6 of therﬂgrg)esentrinvtfntio ,.and FIG.24 i%a dorawirgjgi shé)wgglgm ‘3
STWE SReSHShUERES rd&TBASHiSs Bétwdbh sefeh&s Rbfmbes Bhdifdexes ™ ent =
of thaceordingito Embediment;6 20 of the present invention. Best Mode for

Carying Putthg LE.‘(%QQ‘?H «Lo%éﬁl l};%e@bggim%matgg M RESEN broadeast

invention will be described’in detail with reference to the accompanying
changralwings 0 28 [0@1 7P (EnbbdifienteD Fivsto & ZE sdyiened willbecshiovir ;

ugingequations, Ai4&wseauense of sequence lengthil isiepresenieddn = 2 ¢
Equation (1) when N is an even number, and by Fquation (22] when N is

S€qUgR HEATRMBAR L1128 30 cradexpicl 26t SR o gk O YBGuALsH 4 i ine to
Emb @d2h2en (kK b ) ch)pex bnrgk)n v {bquation 2) N 2 Here, k=0, 1, 2, ..,
N~1; g is gn arbitrary integer; ris,.a sequence number (Sequence ingdex); .
o e Rl L SRR vath TSP SDERvE b ships
betwsmallerethar Nc {00187 Nexts & GEL setprenseawilt be Showntusingn bodiment 6

of th%QIISng)pén@\ GGL seqyence of sequence length N is represented by
Equation (3) when N is an even number, and by Equation (4) when N is _
a&é(fd‘ Bnumbey. Eﬂawmg showing correspondence relationships

between sequence numbers and indexes according to Embodiment 6
of the present invention,; and

FIG.24 1s a drawing showing correspondence relationships
between sequence numbers and indexes according to Embodiment 6

of the present invention.

Best Mode for Carrving Out the Invention
[0G16] Now, embodiments of the present invention will be
described in detatl with reference to the accompanying drawings.
[0017] (Embodiment 1)

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

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

[1]

[ om (K | :
C"(MZSXDT‘]?\T ~5—+cjk ¢ ... (Equation 1)
J

[ 2w (k(E+1 .
ci,(k)=expi_jm§;ﬂ‘k (; )+gkj} ... (Equation 2)

Here. k=0, 1., 2, ..., N-~1;, g is an arbitrary integer; r is a

segquence number {Sequence index); and r has a mutually prime
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C.,,, (K)=exp 2= k2 -j- -+qgk bjkmodm) ... (Equation 3) 2 [4] crm(K)=exp -]
2w k(k + 1) N 2 +gkJ b(kmodm) ... (Equation 4) 10 Here, k=0, 1, 2, ..., N-1;
g is an arbitrary integer; r has a mutually prime relationship with N, and is
relatandnsteger smalletNthann NI; 1x (le npadsi)iis an atstgary compléx mumber, N .
1001 819 0ok 50, plhen MULTIENG oS eRelnion bebueep Ok A
sequences,” an amplitude ar%ltrary complex number is used for'b;(k mod
GCL my.asdo0roA GEE sedquehde iset Sedlicice sesUitimgifiet miiltplymgtaon (3)
wh e nZ& Seguence by b;tkmed o), anfisinge regeivingssidecorglaionN is an odd
computation is similar to that for a ZC sequence, a ZC sequence will be
numbgken as an example in the following description. A case will be described
{37 below in which a ZC sequence for which sequence 20 length N is an odd
number and a prime number is used as an RA burst preamble sequence.
[0020] FIG.1 is a block-gdiagram shawing a configuration of a wireless
commanicatieresy tesin g ingtorEmoetiment |- of thel prederit 3)
invention. In this figure, radié resource management 25 section 51
manages radio resources allocated to plurality of BS's (#1 through #M)
[4]  100-1 through 100-M, and is equipped with sequence allocation section
52 and report sﬂqq;:’r #0P21] Sequence allocation section 52 allocates
ZC seglieneexny ber-ritoay mEhaged Bypasubordindtd BSt ighel + )
outputs 30 allocated seauence number r to report section 53. Report
sectidn 53, répeofts ihformation indichting sequencerbumbery duipapfom r has a
m utusq(%li'fen%e %Igc}a&i?gisiecﬁi(s)g 22 o lurality of BS's 100-1 1 rgu%l;l 100 Mot than
Be ail§3oflsequence alfocatioh section 52 and report Section 53 will ha
Ny bigikem aterhereinag [0020]Based ominformativmihdicatiigdsequende .. m-1.
AlsoNUPRERT SEPErted from renart section 83,855,100 1dhraygl®0-Me g uences.

report allocation sequence information to a UE within their own cell by
an amBahsicha fepoiPitethod dedBbbe Tatel Aebein, Bhd'détecisod spi (K mod mj.
[ 001 preamblecsequencedansmitiedfremdhe WEe SircauBS's $00rD dhreughcipiying

7 o 100-M all hav ig%nté al fun tiorBs, theg will be treated. collectively as BS Lati
a 166%%1&1%%8" \R/ing‘ Sg}i?) o7+ ang since rece1ving-side COrrciation

computation is similar to that for a ZC seguence, a ZC sequence

will be taken as an example in the following description. A case
will be described below in which a ZC seqguence for which sequence
length N is an odd number and a prime number is used as an RA
burst preamble seguence.

[0020] FIG.1 is a block diagram showing a configuration of a
wireless communication svstem 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} Seguence 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 sequence number r output from
sequence allocation section 52 te plurality of BS’s 100-1 through
100-M. Details of sequence allocation section 52 and report

section 53 will be given later herein.
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[0023] FIG.2 is a block diagram showing the configuration of BS 100
shown in FIG.1. In this figure, broadcast channel processing 10 section
101 is equipped with broadcast chaniel generation section 102, encoding
[ 0 G2 3ectionBlO8s dndamodulafionsedtie104n Based omginfernationdrdicatingber r
logati e n eported, &0 rt.section 53, s N ..
e et el Geeraion Secton 103 ootk coirbio g, Fepart
allo cipfddatiohdfiohit preafible 118 skiuiente table StoragebsettidhalB amn cell by

m ¢ a ndenerates argadcagt. channelthat is adewnlink cogteelghanngl g detects a
including the read information. The generated broadcast channel is

PTeafihtit ©° BTy SEARdATO8! §0024] BRcoldiiy dédtion 108rtodes the 1 001

thr o goadcast-aiannal B0 outpld freni brdadeastchannel ganeration isedliontreated
102, and moduylati ection 104 ulates Jh encoded .broadcast

coll ecciwta}rYneel}ugi%ggagm%rgl?iaﬁ%nqn}%&h@d? gﬂc 3B §F<°01}16b‘§|{} The

[ 062 fbdulatéd. Brd@d@g@t]mhnéi_'&mmtib frmrl_iiplgxtr_igssecthmﬁigo& aj0gghlof BS

100 Bhkdaip fRnmission progessing {sfgﬂ% ;10(51'I§ gauwipeed.dpwith. | processing

.encoding section 106 and modulation section 107, and performs D1, )
sectipghshiidsibh d4td tRaSHissio phiceasing.s Erfdoding Sectieh ¢pgtion section

102, encedes PL tansimissionodatay aad nwerylation section: 184 madulatesz ased on
encoded DL gansmjssion Pgta using a modulation methgjd such as BPSK

infoigRaPSR, MG Buthidhe 50 TEA0RSE BE HARSMISSIBIN atd SPoTied from
re p o multiplexingisechion h@8y j[0026] Mllkiplexingrsectiorn 108 pedforms timeneration
multiplexing, frequency multiplexing,. spatial multiplexing, or cede i
seot e g b B DroRdOLSt A Bt AT e von SScBon R6§ 2mble
sequand the DR ltgansiiissian data dutpit frofPmotiukbticresestiohel07 2anbrcadcast

chan?2 PuipMs amuliplex,signal tq RE frapspitting section 109100274 RF the read
transmitting section 109 executes predetermined radio transmission

infoRbthg such B8 D/ATORVAISON, fifeting Sitf 9 tip &BAVErsidn orPthePut 1o
e n ¢ odhltiplex signah outpsit from multiplexing section 108, and transmits a

ignal that has.undergone radio transmission processing from antenna
1002370, 10B38] HE Fobeiifg Setllon'111 eXECULEL predetérmineq tadi s ©anne!

outp Uacep%imm_romm@]wsh as hmmcénvgrsimma_anﬁ AD cenversion oh®2. and
m o ¢ $AN3raCelved Vg antgnng, 119,,a0d é’WH@,%%%b;ﬁ that Bag HPLEIEONS, 4y p et

_ radio reception processing to separation section .
using a modulation method such as BPSK or QPSK. The

modulated broadcast channel is output to multiplexing section 108.
[0025] DL data transmission processing section 105 1s equipped
with encoding section 106 and modulation section 107, and
performs DL tfransmission 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] Muitiptexing section 108 performs time multipiexing,
frequency multiplexing, spatial multiplexing. or code multiplexing
of the broadcast channe! 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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[0029] Separation section 112 separates the signal output from RF

receiving section Il into an RA slot arlﬁl a UL data slot, and 10 outputs the

separated RA slot to preamble sequence detection section 114, and the _
up-c cseparated ULodatd Blot o démadlation sectibno 16 ot UJE dbita setéptibhexing
secti PIPCaSsiNg seetion 115, {09301 Preamble, sequance taple starage SEENPD radio

113 stores a preamble sequence table correlating preamble sequences
transiRapean M P be aRGEdRE by Sehudids Biidtalion section 52 shown in

[ 002 &1G.1rgorespending sequenee pumbers,and dndexesndicating these:d radio
uence numbers, reads,a %rez{nble sec!)uence from the tgbllg pssed on
ioh Set

re e R hHditatiig Bl cattbh SeylhCe et Y185 Ach ‘om reprt <" 10

rom repor
on a segtiom58:shoimreid RGilaand outputs the relel/ant 20 preamiblegnal that has

und e SERYENGS 0 0reamble sequence detection Section 114, 00311 Breample 1 >
BEton 11 A

séquence detection section 114 performs~correlation processing and
[ 002 ¥lichlike pregrhblerwaverormidetdction epraéadsifig foras Rsidt sutpat from

RF r&rom separation section 112 using apreamblesequence storedifta siot, and
preamble sequence table storage 25 section 113, and detects whether, or

OULP Wbt o PhEaniblB 3EGhEHceThas bedh rahsitted Bthea OF STreictecigh e o
sectiesulti(RA burstt betectipn tafosmatidn)ds autplib to @n dppenlayennobn section
116 §F0[WE_i 'g}e fri%ure. [9{)(;3121] U%_Odcaé% relz%e(ptiogcptroclels? g section 115 is

equippe With 3¢ §8moduldtion settion 118 and déco ing section 117,
[ 003 @hd pétforms Uk datageception prockssing oDemoduiation sectibd 11etores a

preaMYIUMS ghANNELresppnse 9E§F?réiP£‘t‘%?J§ecI;SiPQ 08 Hedata OHIPUL JOMp 4t can

separation section 112, and performs signal point determination by
be ahhesris ofla Rard teeision o séitldecision B35 Tofrespbnding tHitReV» in FIG.T,

¢ o rr JGUAtIANMeatbad: @nd degoding section:kld perfosms errohearrection: these

processing for the result of signal point, determination by de lati
<4 EBortEAB 4 oL S UE 10 FCBIiAd it 9035 e Ao e based

on iwfagram showing the:ednfiguration ok Uk 156 agearding ta Embadimentdported
from oﬁs%gt?éol?sggtc'?i"gg“% '%g‘ésxfgguf ﬁ R cﬁ?cle.'v'?%&e‘iﬂﬁ’{‘p]@?s r‘iﬁ%velse levant

a signal transmitted from 0 shown in FIG.] via antenina 151,
preamiecutes pretletetriined lradiv bdeeptiohrddessinygtsuch ag section 114,

[ 003 down-convessippiand AR, conversionon the teceived sigaal, and qutppts; form s
a signal that has o _
correlation processing and suchlike preamble waveform detecticon
processing for an RA slot output from separation section 112 using
a preamble seguence stored in preamble sequence table storage
section 113, and detects whether or not a preamble sequence has
been transmitted from a UE. The detection resuit {(RA burst
detection information) is output toc an upper layer not shown in the

figure,

[003217 UL data reception processing section 115 is eqguipped 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 section 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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undergone radio reception processing to separation section 153. [0034]
Separation section 153 separates a broadcast channel and 10 DL data
included in the signal received from RE receiving section 152, and
receigutputsahe.separated DL data to demodulation section 155 of DL data
[0 03 §CephgR;progessing section 1pd, apd e serarated Lrogdsastehapnel or uE

_ to demodulation section 158 of broadcast channel reception processing .
150 sperdifiise 15 [dond) Dt [datlreceptibn! ProcBésing Béctiby 4B4lign. — In this

figu r@qtiippegevgimdﬂefngo@@la@% secton ﬂé@ﬁﬁd&eﬁogﬁ@@p&% At and d from
‘ erforms DL data ption processing. Demodulation section 155 .
BS 1 oG Wbt Tokahed dech Tk Eeation of Dy C4okd BhidE e min ed
radioseparatipnisection r1<5i3_¢ aedirpgrfcxrmgh_sigaal pdinmq:eiearmatimbya nd A/D
conv TS Ol Ta decision or.sofldagision auesPONGINGIONg o gt chat hes
modu(iatlon met Od, ang‘decodlng ectl_on 1 perrorms e;rror C re(:tlon
unde pgdt_@gsih@d‘or) the pesiftiofsigriat peint | detefmination oy demotifetion 153.
[00 3 8€¢ctiog 153, andQutRuts DL yreceived data. 25.[0036) Broadcastchannghel and

reception processing section 157 is equipped with demodulation section ,
DL dedg §8&ddiAg Section N89S bl Ardddeaby ERari@ Brotdssing sedtide section
152, k604 andpearforms breadeast tehanmel weeption progessingation section 155

. DBerHoqtulatjgn secttion 158 éJerch)rSms gharénel response disé%rgo be arated

© correttibn of & boadcast3d &fanndl ‘butspu% fomh separdtion section 155F
broadnd perferhsisignal pointdetemdindtion ®y means of & hard 8lecisionloroadcast
¢ han 52T desision ;cgrespending;tp she maduylatign; method, and decoding

section 159 performs error correction processing for the result of _
[ 003 proadbhist dehighrie! Sighil it et fiindtior By tehioduldtion settiorped with
d e m okPB1 35:A Praadcast ghannel that has UpdergeNeLIKQrGPMesHONand performs

processing is output to broadcast.channel processing section 160. .
DL él;%éaca§te ERAHAE Prodes8ing Setlién 160 oﬁt’bﬁggl}g&‘tiléh“seqﬁ%ﬁéé‘} no 153
per fddminfarmatier included inthedroadeast ehannet outputifrant Becodinge output
iro mSeCion 169 fo,preamble sequence.(able sigrage seclion 101 and oyip

another broadcast channel to an upper layer not Ehown in the figure.
d e te [00BT} Preambie’ seguenos tablé storabe sectids 161istores’a predrhbldecision
corr e’i? Henee-lable possesssd Ry Preamblie SeaHance fablg starage seclioni on 156

13 of BS 100 shown in FIG.2 - that is, a preamble o ,
performs error correction processing for the result of signal point

Pts point

determination by demodulation section 155, and outputs DL
received data.

[0036] Broadcast channel reception processing section 157 1is
equipped with demodulation section 158, decoding section 159, and
broadcast channel processing section 160, and performs broadcast
channel reception processing. Demodulation section 158
performs channel response distertion correction of a broadcast
channel output 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
channe!l 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 seqguence
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sequence table correlating preamble sequences that can be allocated by
sequence allocation section 52 shown in FIG. 1, 10 corresponding
“-'sequence numbers, and indexes indi&iting these sequence numbers.
inforThenia preamisleuskgdence cotlespohiding € aflocatidri dégeienceutiput  from

d e c o NfQrMation;eytput fsam hroadcast.chaanel ?@@ﬁ%%-ng SEFUOR 1604% ¢ section
output to RA burst generation section 162. 15 [0038] On acquiring an RA

161, surgt transhission ARéERe PR afpef BYErifot SfovifinR® figurd,yer not

sh o wiRAIRURSE gengaratien section 162 selects one usable preamble sequence

. g m preamble sequence table storage section 161, generates apéRiA
(003§t hARARG e SHAAER Bloahite SoqUSHb and SUiblidhd 0 | stores
prea xgénlefa_tee! R burst toa B(Dam_ptipteﬁrsg séct_ibm' 1@6‘.@[@@3@] UI__ datau ence table
stor at%%agsasrﬁgﬁo%pﬁofgsﬁlpwcggg} lg)l% Aswelgl‘{lgpgq G’Vgh W%C[%déqgi%e,cgoﬂ reamble

[4] .
modulation section and performs UL data transmission

s e g u proeessihgb Encoding Section 864 irdses UL transmissiop datahdid can  be

a1lo dnedulation section 462 25 madilatesancaded U fransmissigndata in  F1G.1,
using a modulation method such as BPSK or QPSK, and outpg%\s the,
g

corr igditeted BL Srasfission Ut b Muttiphdihg 'Sktor te6! foudaitine these
s e q u Multiplexing: seqtion 166heultiplexescthenRADUrstautaut efrane RA burshding to

allo Cgaeneratlon section 162 and the UL transm|§3|(l)}r% d?'%a 30 qﬂ%t:BUt rom

. n . . 1
olGhicit SSETB 165, At SUIUE & miliplex signd to R tansitng """

procsectiorg167 004 1] RF fransmittingpseiction 162 eXacusds predeteriingd section
| 62 radio transmission processing such as D/A conversion, filtering, and

up-conversion on the multiplex si%nal output from 35 multiplexing section
[0038d6, aRd trafsits Pdgadl tRafhad Ghder§dnes PHdi6 thahsisgioni ve from an

u p p eRrogessingftomantanna 151 [R04Z] Nexd, preamble sequenge detectionsection
section 114 shown ig 12 FIG.2 V\%Il be described. FIG.4 is a_drrawi[sﬁ;
162 §ﬁgwﬁ1tgfti?e“iﬁtélrﬁgl EENRGGrAtibh SF preh bk sedudhle Refettibhe seduence

tabl esee_ﬁiorr 444 shown im FIG2..A gaseeisagimvmheré{w wayroftexamglednng the
sele c\:’\{@%h S?g%%]%@ Iesngém_@aﬁ%%ﬁ ?Q‘i’l% poai{ t(gflf ?gutefpec eoré%t}%rtre: %?eg& burst to

sequence 5 number 1= sequences are allocated as a pream
multspq@endeg wherd atepregents an arbitrary sequence number that

[003980UeNce RYMDEr1GAlRession processing section 163 is equipped

with encoding section 164 and modulation section 165, and
performs UL data transmission processing. Encoding section 164
encodes UL transmission data, and modulation section 16535
modulates encoded UL transmission data using a modulation
method such as BPSK or QPSK, and ocutputs the modulated UL
transmission data to multiplexing section 166,

[00640] Multiplexing section 166 multiplexes the RA burst output
from RA burst generation section 162 and the UL transmission data
output from modulation section 165, and outputs a mulitiplex signal
to RF transmitting section 167.

[0041] REF transmitting section 167 executes predetermined
radio transmission processing such as D/A conversion, filtering,
and up-conversion on the multiplex signal output from
multiplexing section 166, and transmits a signal that has undergone
radio transmission processing from antenna 151,

(00427 Next, preamble sequence detection section 114 shown in
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[0043] In FIG.4, if an input signal from delay device D is designated

r(k)=ak+jbk, and each coefficient of a sequence number 10 r=a ZC

sequence is designated c,-a*(k):ck+j1ﬁ<, then for complex multiplication
FIG. 3ewtidn xp a sbesputabion result ¥6r. dequence nambere rsé side warrelatiomternal
confiy ﬁli‘%kt'pé(gk@fbﬁ?l@é%%e Qn W&@ﬁ%&r hand, .gagh, cogfficignt of P4 shown in

sequence number r=N-a ZC sequence is cr-N-a*(k)=(a,-a*(k))*=ek-jdk,
FI1G. 3nd a'eomipiitation Pestibrdrasesguened munBakrn-keside Boridtics guence
] en g Bkehgbkdk+j(hkek-akdk) 1f0044] Therafore: @s thenseset ofmultiphicatiopquence

computation formed to obtain a seq;gence ntdfmber r=a side cggrﬁelation
numRaf,d = dkek, glgiks BREE AN SktkTdh' bR Uk Yof Cattuldifoh B4 Scauence.
w h e reequenee mumeharsr=Mi-aside coarelation yalue cthe muitiplication 20 sequence
_— bc%nprugagignbag)ount can be reduced compared with reception processing

when sequence number r=a and sequence number r=N-a are not
[0043llocated a$ &Ppatr; and thercircuir Séalé (Buraberiafo multiptiéss) careéce D 1s
desi goduced- 109451 Alsq.ias can be.spen oM G 4o AR ACSQAULNEE RS Aumber

3 25 relationship with an even object sequence (sequence elements being
r=a €k)SE INLEKS)S ahtl therersrdthe hutber dfmiilfiplidations! {ifdimberof ©mplex
m u i tMultipliars) sandae: further reducesh by perfosming sudltiplicationguence number
_ rocessing whereby k and N-1-k elements are added, priof.to . ,
= At Ot ht by B ot elotn? K0 [oOAR] N, A hga® 1€ Pend.
e ac hmethod oforiepotting fallecation sequencen infomatior ik be described.ucnce is
c - JOOHE EIGS I8 grawing showing apgeamble sequenee (able, acardingy  ro
to Embodiment 1 of the pre_sen}t( invention. In FIG5, sequence number r=1
S € q URLEHEredd B IndS- and iskguenée Hmhbem35y=N-f to"iRdéx 2, aRd ¢k -axdi) .
[ 00 48equencedumber.r=2.is cofelatedteiindex 3 and sgAURNCE BUMB&Imputation
.1=N-2to inde>§?4. The same kind of sequence number.r. correlation also |
perfangliad HémIndéX B Snwai: 18 960881 Wheh SequeréEnambers gréon value,
ay ¢y Allocateddq cellabyiseqdence ralloeatianr sectiaon S2ishown iv kIGfla sequence
necessary, number-of-sequences-K ZC sequences are allocated to ea
e bt the- bl LA L B that i exet gD cari
¢ o m gohgécative. dnforhmatiors imdicdting seguened numbepracfe dllozatéd reception
procS8QUENCeR [SIRPOHEE, %@E")Hé%%'@@ 53. [0049] Repottsgetionadnber r=N-a

reports a ZC sequence allocated by , ]
are not allocated as a pair, and the circuit scale {(number of

%nication

multipliers} can be reduced.

[0045] Also, as can be seen from FIG.4, one ZC seguence has a
refationship with an even object sequence (sequence elements
being ¢, (k)=c¢c,(N-1-k)), and therefore the number of multiplications
(number of multipliers) can be further reduced by performing
muitiplication 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.

[06047] FIG.5 is a drawing showing a preambie sequence table
according to Embodiment 1 of the present invention. In FIG.S5,
sequence number r=1 is correlated to index 1 and sequence number
r=N-1to index 2, and sequence number r=2 is correlated to index 3
and sequence number r=N-2 to index 4. The same kind of

sequence number r correiation also applies from index 5 onward.
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sequence allocation section 52 to BS 100 that is the allocation object.
Broadcast channel generation section 102 of BS 100 10 generates a
broadcast channel (BCH) including aldcation sequence information
[ 00 4 BgportBdifiom yegort sectioni58 0050 F4Gad i a drawing showinghthiesequence

all o GRNIGLration of hrgagcast channel 300,ggnerated by brpadeast chanpel, o ¢4 ry

generation section 102. Broadcast channel generation section 102 _
num hgferBhces preambie 15 séduehed Wbl storage setlion 218%&tofingakd cell in

accofeble showpinlGHe angigenesates.allogation seguenge infarmationd302e s are
combining start_ i IEex number 3021é'ndicating an index correlated to the

in
¢OnSEEFindek numb8r 8f BALELHivel) Al6EHEAZC SEGUERRES and Rt ¢ ©f
allo caft adocaigd: sequences 3032 indidating tke allacated riwmbériof ZC 20
quences. Allocation sequence.information 302-is included in _broadcast )
004y ites 1o Sath UL [Obat Fetes hiaberorbiskared o>
s e q ustartdnded pumber 8028 ¢ 8o AurhBertof bikSnecB8sai @6 reportlazGiiocation

o bj c SpAUENge pyMber andyhien .the number of seauencesis Nilg2 of BS 100
X=ceiling(log2(N-1)). Also, 25 number of bits Y of number of allocated

genegadfendel 3024 i tntifiibeP 61 bitS heddssay totepsrtahbafidtifims equence
in fo numbes of rallpeatieds thatrsapdieonadectorQuecelk M. where

. Y=oeiling(log2(M)). Here, ceiling(x) represents x when x is an. integer, and
(005 ebresﬁkgﬁétgel aftest hidger rﬁ?ﬁbrﬁtetgga?s Yarfer %lbltﬁéhoxnw%inbf adeast
chanaabndihteger lva_luet @@D%Z&] ®ne ndex numberrandlanember ofatiosatedion 102.
Bro adf@HENCES, %ﬁ(ﬂ(qu I éﬁﬂ:g ?’\cllaplf gte reparted o Y %SOrfgq@r%él 3:99 va reamble

means of a broadcast channel. On the UE 150 side, also, a ta _ -
s € q URfeAticAPD thestabld SKowmanimIG. S s provided in iPreanitié 85 seytienee FI1G.5.

and ROl stprageseclion 46, and usablessequence pumhers careddentfigdng start
using the reported single index number and number of allocated

indeZeTdRdes UE 150 b1 DrietsadudRctrumBer froft 44 BtmoRG therst index
num baentiied vusable sequerde nuhbets, gaherates andRle buest incluglinguember of

allo doar?"é‘%‘b'seesges.‘ﬂgﬁ%%es ang 5;’5‘“?%? é%'%i'%ﬁ‘ an i%% $10%. 19053 'd%-;?n%%%v‘fs of 72C
an example in'which an index number at the ‘5 start of allocate
s e q useguences s reporédo butsantindexcriumbdoatitheet iend, 6rlat aispecifici uded in

bro a BRSUQNdegiged beferehand among.radio JeSQUrcemgnagement section
51, BS 100, and UE 150, may also be
1005117 Here, number of bits X of start index number 3021 is a

number of bits necessary to report a ZC sequence number, and when
the number of sequences 1s N-1, X=ceiling{logy(N-1)}. Also,
number of bits Y of number of allocated sequences 3022 is a
number of bits necessary to report the maximum number of
atlocations that can he made to one cell, M. where
Y=ceiling{log,(M)). Here, ceiling(x) represents x when x is an
integer, and represents the smallest integer among integers larger
than x when x is a non-integer value.

[6052] One index number and a number of allocated sequences
decided in this way are reported tc 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.5 is provided in preamble
sequence table storage section 161, and usable sequence numbers
are i1dentified using the reported singie index number and number

of allocated sequences. UE 150 selects one sequence number from
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used. [0054] Next, the operation of sequence allocation section 52 10
shown in FIG.1 will be described using FIG.7. In step (hereinafter
abbreviated to "ST") 401 in FIG.7, colinter a is initialized (a=l), and the
am o nrumber ofdalocafiond toioned tell iespt K. 0056h1hSF40L dtnisrates an RA

bur s AGILTINEA,WhELNEE OF Rof eYen NG Of K CORSEPULVE, SEURNCes oMy 4 R A

index number a to index number a+K-1 15 has been allocated. If none
slot. has been allocated (NO) - that is, if all K sequences are available for

[ 005 allocation;- ¢he RipEessIng Haw nproGeeds tQ BTdR4dn orderdQ pefaiMer at the
ce aIIoc tion, whereas if even one of the K consecutive
LT A 5B LB o Y E S bl for B0 Aol AR b at the

end, I3T403,aandp 2@ tHe prgcessing flowdreturnhs do $402.d0A56] INa$T404; radic
reso SPAUSRCES M e DTGy 2 tojindgx nymler i< ara allpealed, 1 be
nsS n

and sequenc‘e “allocation pi processing’is terminate 01, ST4
used ST404, allocated sequences are shown as being searched for in

[005 @?Ce”ﬂl@% %eqlt'ﬁ'&ced}ymbﬁﬁ greler,, 2501 thesearchyprder {egunter@ tion 52
order) is not limited to this. [0057] FIG 8 shows the configuration of a

sho Wb’re‘émglle(‘ée]qd’éh]:ie btﬁbijeeéﬁd ’o%éjdd]afs’t%ﬁaﬁrlltgI allocatidh bgbengreinafter

abbrinfeenation when 712G S@qaen@e fengtiyN=839 and:the maximum Mumber (a=1),
and tcﬂ‘ eseﬁllliegﬁes th?t cep ?glo%ated to one cell.i |ls 64. §0 [OOSE}lSlnce

sequencl:le engt‘fﬂ Ns pOI‘I & Hufber 84d ?he num Sfrse%uences that
[ 005 ¢édn bémll8datetls 838 andl the mmmeldofmhdeﬂ{wlscwsa 838¢ven one of K

cons J@% glote.d %QBE&‘P@V of Pétﬁh”?ﬁ%lséi‘% (P, 87 index nymier F]! eﬁ’ﬁ”ﬁ'ﬁ p- 2 K-1

Also. since the number of allocations is 1 to 64 (maximum), the number of

has e hetbkeas fof 35 al Autbefof-afobfted-sehleneds ﬁepﬁé\&%sm that is, if

all KThergfore,dbe number of bits neagssary fercrepasting-an aliogaied e ssing flow
sequence n mberﬂend number of sequences |s always 16. 15 [0059] On

PTOC il Stherthand! WHén arBitraH) $8fuehite A stl%resﬁlfb%ﬁfeﬂ %o ghe O cation,
whereells asi,sfumimg that 4@ bitsfarehneetled formarcindexvrepart foreackr s has been

. allocated, ence and the maX|mum number of aI cated quen
allo 0634963 of 6. Hﬁl%s (= £ 15°bitd' X 64’5 & sequences) are rﬁecessgﬁséﬁ) > and
the mrmqheﬁef@@ éb@l‘f’e}an@huo‘frthetrep&r”f ffisthod of Embodiment | enables

[00 5 §1p numberiof signaling Hits to.herredyced from g maymum Q464042 46n umber
enabling the signaling )
+K-1 aré¢ allocated, and sequence allocation processing 18

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) 1s not limited to this.
[00571  FIG.8 shows the configuration of a preamble sequence
table and broadcast channe! allocation sequence information when
ZC sequence tength N=830 and the maximum number of sequences
that can be allocated to one cell 1s 64.

[C058] Since sequence length N is prime number 839, the number
of sequences that can be allocated is 838, and the number of
indexes 1s also 838. Therefore, the number of bits necessary for
an index number report is 10, Also, since the npumber of
allocations is 1 to 64 {maximum), the number of bits necessary for
a number-of-allocated-sequences report is six. Therefore, the
number of bits necessary for reporting an allocated sequence

number and number of sequences is always 16,
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amount to be reduced by a maximum of 97.5%. [0060] Thus, according to
Embodiment 1, the signaling overhead 10 of allocation sequence
information reported by a broadcast ¢hannel can be reduced. Also, since

[ 005 %fixet sizehis used irrespective vfhthe rurbbér of allocatatesegtiendes,bers are

alio c%'ﬁu 'E'bb_%{)é bci,té_qu, a!a!g%‘%tﬁr? mFqyence @f%r{?@tigpec%l%% lé(%Pth r an index

constant irrespective of the number of allocated sequences, enabling the
repordizé of abrsaticatt 25 thaAnesl18 Be fikéd, ahd trehsmissiorifeedptigi mder of

all o cRrQcgssing uconfigurations4to he simplified nfOQAL]ANIth regard to g methed x ¢4
of reporting allocation sequence inf%rm_ati nto BS's 100-1 throu c?1(%0-M_

€U 43¢ oot Sedtioh 53 o, AL SiGAATHY AbuARAH BE Fealicad by & TePOTt

m ¢ t h reparting in thedsamen 200 way @is lwithtthe method «of repartipg fbm B$its to be

redu 0108) t(%onEm]'SQ' [00952(]1 |1n thrlns e('ﬂpoé’%e” o2 czag.e heag bt??n esml%edslin naling
which sequencenilengthnl\xl1 IS a prime number (odd num eri, t sequenc%

amo ulaphgth NP mayealse be abrortphivae humilser ¢eitlvefr outh or even). If

1006 §8qUenge length N, is@ QNP IMeWNPREL SEQUENCeNUNIbELL2PNaviNde rhead

an optimum auto-correlation characteristic that is usable throughout the
of albfifel s9dteht ustsatish e Bohditoh of Beird Shubually primedthst channel

can WBesSped tasenuencel length M {Q063]fAs slown-ir FG.9,48 & table sfosedive of
in preamble sequence table storage section 113, (a, N-a).pairs may b .
the A AN GEA . J0TAS OHIED BFA 20 Sed IRGE it i Be NG Lo ation
sequorder) may dereihera. N-anor Nea, lac [0064]0Alsd 2in la tabte stoeed ive of the
num P 'ea%%‘d%’}%edta?%e%ﬁ&%rﬁlg ss,ecé'zggi}ljrﬁmth‘?@ 3 %‘ée'lﬁ%e NUMRGY deast
order (sequence number a order) may be arbitrary, may be a=l, 2, 3, 4, '
channelbr may bk & rahtA135 afldchtioht SUthias e 01N (RED)FR i or thgo cessing

¢ o n Tk rWhemsugh a, preamile sequence table is used, as long as BS 100
_ and UE 150 share the same table, tg(e signaling amount ¢an be reduced
[006{]5 16V &iildcway By repdriig ‘iﬁd’e b%&%‘r%&l&téﬁ §§éqiedee cauence
infomymiders showi §7 thel tableland teunuimbder of Alocatedh sequencesiection 53,
also [Q[%GS]SIn this embodimentha(l psraeambbée sequence L%sgd_in random access. .. . .

‘has eelr‘%cri‘gslclrllb%da as an examffle, but the presenﬁn&grﬁi%ﬁ 5 i not
way Hmited tb thisg amdecarrdlso be applicd talfvaseinBvhidW 8 plurdlity dfZC
[00 6 S§AUENCERIN G SEAYERRES Areusedy eneBEAs,a kaQwWRiggAlin which
Examples of such a known signal include a
sequence length N is a prime number (odd number), but sequence
length N may alsc be a non-prime number (either odd or even). [If
sequence length N 1s a non-prime number, sequence number 71
having an optimum auto-correlation characteristic that is usable
throughout the entire system must satisfy the condition of being
mutually prime with respect to sequence length N.
[0063] As shown in FIG.9, 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 be either a,
N-a or N-a, a.
[0064] Also, in a table stored in preambie sequence table storage
section 113, the ZC sequence number order (seguence 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 signailing amount can be reduced in a
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channel estimation reference signal, a downlink synchronization pilot

signal (Synchronization channel), or ge like. 10 [0066] In this

embodiment, a centralized management type system configuration has
similggervdescribed it whithi therd lsdone seguelcd wllécdtion séetbnis? fopauence

num BAYEaly 96BS sy asshqwn in FIG Aot g distibytegdrmanagement YP§uences.

sistem configuration may also be used in which a sequence allocation
[006 3ectioristBrovide it SHBFBS 18 dhicFimfBi&tiors SthAkde IS5etidindg ndom

acce ANBAY DRIVl QB Sise godhah £Csequences with mutuallyediffarent.vention
sequence numb%ﬁs{r are allocated, as shown in F}I.Cg.&.oi (50%67]

s 1 OlEmBbbifmEnt ) The' cohfiguiaibns of & fadid feBblirce Mafagéifignt ™ "¢k 2
pluradector, { 20 BS; and ticaccardiigtd Estbpdinment 2 efitheupresehty one BS as
a knlPYEDUQR afe, similag (o the g%%f'gH@t'Qﬂ%ﬁhOX"”M%'éé&- EiGfndnciude a
FIG.3in Embodiment 1, and therefore FIG.1, FIG.2, and FIG.3 willbe .
chanpséd cif ttha foliowing Béséription. fOOBBEEIGHi i & Wralig showiRg Bonization

pilotPseamhle sequenee table A% agcerdingde Embodiment;2 ptthe present
invention. In FIG. 11, sequence numbers r=1, N-| are correlated to index

L0064 ] and BeliibhéeMiUnthidrss e, R-5 Gid toASEdTFMASE 31 THE Same system
¢ on fkindraf iseguance hurmberd cocrelatioh also applies frdm rddx 3onwasd.quence

anoc[% 691 When Fgﬂuggc%o”%’@bgf%%ﬁ ﬁf”x‘?%a%e%?ﬂ%e,”% sb@e&qv‘é%”‘%% G 1, but
~allocation section 52, necessary num er-of-sequentes-K ZC sequences
a didrd hlfocadedite pagecrlt intaécardances wWithitheaafleg sShawhdm FitGail spiso be

used thatipdexgs are.consecutive; jndexes,of allacated SeAHeRSEIAE for cach BS

reported to report section 53. [0070] Report section 53 reports an index of .
and HdaiBRde Allocated! 38 $§ sdqienceldiB cadionBéctién 52ov8S gy of BS's

so tihat i5thesallipeatione object1Breadcast chaanekgeneration seetion:ld2ahbers r
100 generates allocation ce information based on an index 17

e
are g Tspoo?t%beﬁ%marsepsg}t@s‘g&idﬁl 5%3%I(£:ation sequence information is
[ 00 6intluded intaddadeast Ehannel. [0071] FIG. 12 is a drawing showing the

confighiration qf; 9&";@9%@2%%“8‘@“?' s i%e@%ré'"!ﬁ?rt@é_bﬁ??ﬂ%@% ghappel e ccion

generation 5 section 102. Broadcast channel generation section 102

BS, taférénEes preamble sequéntedtalienstorage sectidre13 Stering the' tabléon are
simiBhOWR in FIG 1, andigengraies alipeation;sequence infomationand FiG.3 in

Embodiment 1, and therefore FIG.1, FI1G.2, and FIG.3 will be used
in the following description.

[0068] FIG.11 is a drawing showing a preamble seguence table
according to Embodiment 2 of the present invention. In FIG.11,
sequence numbers r=1, N-1 are correlated to index 1, and sequence
numbers =2, N-2 are correlated to index 2. The same kind of
sequence number r correlation also applies from index 3 onward.
[0069] When seguence numbers are allocated to cells by sequence
allocation section 352, necessary number-of-seguences-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 seguences are reported te report section 53.

[0070] Report section 53 reports an index of a sequence allocated
by sequence allocation section 32 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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312 combining start index number 3121 and number of allocated ZC
sequence indexes 3122 indicating the_hnumber indexes of allocated 10 ZC
sequences. Allocation sequence infothation 312 is included in broadcast
rep o whahriel@10r apd isi reparted to 2ach UL [R072] il this embodinsent; fwomation
s in SPAYUENEs pumkers ake.qarelated, fq pne index, and therefore the number
. of bits necessary to report the number of indexes is X- I. Also, when the ]
[007 Maximdinh Guhtberisf 15 indexes ig191. thid AUt of iRdexdsoBi Wwhidption  of

bro a@lgcationisnparformed is M{2,and thegsfors- the nwmber.of Pits Pecessaf ation
_to report the number of allocated indexes is Y-1. [0073] Here, Et@:ber

f

sectigin xU2of stdtf ALK AdmBSABE hdd hORHE dt By 8t Admbkf g?reme s
pre amllocatedeindexes 8122 late defined. 20 i thetsame way astroring the table

Embodi t 1. That is to say, X is a number of bits necessary to . :
50w e bcs Bhr A the R Rs dckarpation
312 qe b(imieeéliﬁg@ogz’(mdﬁ))m Asd enummbet ot bits Yuigndbguniberadf biepted Z2C
sequPRCRSSHY fo.repottithe maximum; numbgr ofallaaatipnsithat,can ReEmade cated

to one cell. M, 25 where Y-lzcelllngﬁogZ(M))-l. [0074] One index number
ZC sghds RGmber o alioeaftl iblex&s! WeEiBEd I (IS Way Hé repbred ol nded

in bribabifcenmBELlOR by Imeans ahaibreadsast channed @adhe UE 150 side,

Iso, a table. identical to the table shown in FIG.11 is proyided in ]
1007 F il 30 Seqlohea bR Crorke addioh 81 akd (RABlE sidei ™ e
to omunmbersxare idéntified eising:theh repoutedbsimglefindexsnombersand vy to report
the n;lHWE’%E- %ffai'%%ﬁég{%e%%‘é S U%%%%?%ﬁ‘&g'%%e&%@?%‘fﬂ‘%%mber of

. rom among the identified usable sequence numbers, generates an RA .
indepasst inclubling alpteamible Beguehce ! M tidrfsmitsthidih idPRA 138 glption 1s

p e r {$QQ{BHFIG-1R13hows ap example in whishan ingexdurphenatthe, siaetafary to
allocated sequences.is reported, but an index number at the 18 end, or at

rep o LishBEfR PBshioh AdcRiEPEebréhand &mbng radic fesource

00 7nanageament sacion:al,BSHOG, ahdiUk 150.4nayialde ke nused §0026]21 and
The effect of t bove allocation sg nce information_ 5r method, ..

L e e KB I B o i o poal and fined

in ththe madmuavnamber dfméquéntesithat can Tbeallocated 16 bneiceli is number

of bidd H%edneé%ig‘??bi%o\/"’epresent a ZC sequence number, and when the

number of seguences 1s N-1, X-l=ceiling(log2{(N-1))-1. Also,

number of bits Y is a number of bits necessary to report the
maximum number of allocations that can be made to one cell. M,
where Y-1=ceiling(log,(M))-1.

f0074] One index number and a number of allocated indexes
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.11 is provided in preamble
sequence table storage section 161, and usable seguence numbers
are identified using the reported single index number and number
of allocated sequences. UE 150 selects one sequence number from
among the identified usable seguence numbers, generates an RA
burst including a preamble seguence, and transmits this in an RA
stot.

[6075] FIG.12 shows an example in which an index number at the

start of allocated sequences is reported, but an tndex number at the
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[0077] Since sequence length N is prime number 839. the number of
sequences that can be allocated is 838, and the number of 10 indexes is
also 838. Since an index number is a]s%igned to a pair of sequence
end, numbets a, N1ag the numpersof bits nécessarydforbant enddxanuinbenrepart radio

reso dsr Q@%h'%'ﬁ%?sé@&% Jﬂe Snéjml?grnofsirlldeﬁss i '69 %1 gn%?(ﬂml'@b tm% ay also be

number of bits necessary for a number-of-allocated-indexes report is five.
used Therefore, the 15 number of bits necessary for reporting an allocated

00 788quenge number apd numberiof sequancesdsiaways 14 00781 Qirthemation
other hand, when arbitraéty sequence numbers are allocated to one cell,

T¢ P O Lsilhiihg tat 1068 arénetded fot Gh in8&E t8pdit Tot dch HMGeatd@ ber of

s e g u saquencs akd the makimue aumbenefiR0millecated setjuangas isdds athat can
aximum of 640 bits (= 10 bits x 64 sequences) are necessary, and

be aiL‘E(e)zr@eafo?e a%%ligﬁi%ncc%flt&el Sreéoi;t }r?et%o%lcolf lérgf)%(?ifcnion?Z enables the

{ 00 7 Admbériofcsignalingsbits ¢tolsen geduded fromr ammraximon® ofr640 tb. 14 e number

of s tGOGO%QiHQ the signaling, ampunt fg bereduged by g maximym of 94.8%; goher of

_ 79] Thus, according to Embodiment 2, the signaling overhead of _
indexfdcdfion sequeAde inforiiatien $8pbREd By AbibREEast cRAMMENEth ba & pair

of sdudrther reduceehwhile redugingsthe pmopphobeamputaiphs of €eessary for an
equen%e correlation processing. r[1(%1(3_}%{0?] In this embodiment, a case has

. s .
10.d e R BsRFietPif Which "3 5ne | s cotPefated & Pa LT Setlidhche xes is
1 tawunibers (ao Axaypbub one index maynatsorbe cdrrelated to asset ebmoye for a

an fwo sequ n rs, such et of four-sequence pumbers (@, _
nem }%\Iil'-al,& asf§ %%acg;?ag %e?rlc? e%lg %gseqquéﬁé‘gs[nurﬁbsersf(la\, ,gN-at, ag‘%él%? 31% » the
numinga3, 044, N-bY), ape sdsfarth. 350[008E]NAs i Egbadiment! D da betdblé equence

num SloredHy preamble: seauange Lable storage seetiqn 113, (a, N-a) pairs

may be randomly arranged. The order of a ZC sequence pair (the a, N-a
L007 &hjer)Pay I Bt Bifder Na oF Rish a2 Widd Fre inted tridybe numbers are
allo coreedated tha OOl setahZ & saquences, such as 1i3).c(@eN-4k faan index

N-h), rather than using an (a, N-a) pair. [0082].(Embodiment 3) 5 The :
DO Ll Oh ofd THAE 1 RouEe RERAGerianl shbfor” B ENUES L ber of
alloaccording totEmbodiment 3 of¢thenpresent inventidnddie bsimsildrtote bits x 64

sequ‘éq{g@’s‘ﬁa@qt&s%@miyaﬁlﬁ'laﬁ@'ghg?gfdge?’i:f'pp%i.cation of the report
method of Embodiment 2 enables the number of signaling bits to be
reduced from a maximum of 640 to 14, enabling the signaling
amount to be reduced by a maximum of 97.8%.

{00797 Thus, according to Embodiment 2, the signaling overhead
of allocation seguence information reported by a broadcast channel
can be further reduced while reducing the amount of computation
of ZC sequence correlation processing.

[0080G] In this embodiment, a case has been described in which
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;, a,,
N-aj), a set of eight sequence numbers (a;. N-a;, a>, N-az, az. N-as.
a4. N-ag), and so feorth.

10081} As itn Emboediment I, in a table stored in preamble
seguence 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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Embodiment 1, and therefore FIG.1, FIG.2, and FIG.3 will be used in the
following description. 10 [0083] Also, a preamble sequence table
according to Embodiment 3 of the pr@sent invention is identical to the

be eipteamble SequencéN tablexshownlindslG.5 én iBmieodiment b butdifferbated to a

rom bodi tL] t u [ of sequences allogated tg a cellis .y,
randﬁf%ite%%?sﬁgorg?FIG@%?%%%%W%%&#OV%%Q gor’rfa boﬁgénce RORET N-b).
rath eplaficrishilss thetweehmumbérs dfedlfocated sequences and report bits

[0 0 & agcording, to,EmAediment 3 of the present invention. FIG.13 shows a
case in which the maximum number of allocated sequences is 64, and

the hilfie? Bf 584déndadthat can beHiRdaied b4 Cellid it d b Hizbection.
BS. powdr of twa: dheireason Why thediumber of allbcatedseguencesneambéon are

simifyted wil e explained later, herein, ﬁ%(?%?’l Whep£G seqygnce numbers 5
are alfocatéd fo celfsby sequence allocation section 52, necessary
E m b pdmbemof-sequencas Kr 2B sequehces ark Bllodatethtd datkicellinil!l be used

in th%c%rgp(p_g\g ylv%h&t%es g@it@pl% shown in FIGS so that indexes are

consecutive (the same as in FIG.8). Here, possible values of number of
[0083dquefidéSK ard URaitBH 16 the GAIEES ShdMA iR PIGSPT dhddkdsoF mbodiment

3 ofallpeated cseauvences axe reported 1Q kaport section 58[0986lMG .14 is@quence
_ drawing showing tl;ée configuration of 30 Qroadcast channel 320 . . :
(b1 otk t8if iy boadohty charifel GEABEOA edon 100, BitadchbfTers (rom
E m b cldamnehgeheration section d02rréferendese preamblessedqlience tableo a cell is
; Slorage section 113 storing the tables shown in FIG.5 and FIG.13, and

i generates allocation sequence information 322 combining start index _
[ 008 AUmbétI302113and ruthberofes allccatet Sevpenessd 822Dedt aflotaldd 7o ships

be t wiBAYERGES vAllacalion, SeauLnee I@fea@%t;p@ 3228 included-in Breadgastording
channel 320, and is reported to each UE. 20 [0087] Here, number of bits .
to L ppsimite? bfalbicdfed fduhBés! 33525 4 RumbEr 6 bitd fiddegsary cas¢ in
w hicfer reporphits i anemwhen npbssiblemwnbess et sequencesareofiR kinds,and the
=ceiling(logc(P)). Alsq, in the case of the numbers of allocated . . .
0 G RS LAk £ XirDE) shain 1 PO A5Gk cf B dinegited to @
pow¢0088] One indek inumbersand aviumbbreofalivdated séqubhces tdetideg uences

can Uethiswav.aredepprid to U 1300835190 by means

[0G85] When ZC sequence numbers are allocated to cells by
sequence allocation section 52, necessary number-of-sequences-K
ZC sequences are allocated to each cell in accordance with the
table shown in FIG.5 so that indexes are consecutive (the same as
in FIG.8). Here, possible values of number of seguences K are
Iimited to the wvalues shown in FIG.13. Indexes of allocated
sequences are reported to report section 53.

00867 FIG.14 is a drawing showing the configuration of
broadcast channel 320 generated by broadcast channel generation
section 102. Broadcast channe! generation section 102 references
preamble sequence table storage section 113 storing the tables
shown in FIG.5 and FI1G.13, and generates allocation sequence
information 322 combining start index number 3021 and number of
allocated sequences 3222 of allocated ZC seguences. Allocation
sequence information 322 is included in broadcast channel 320, and

is reported to each UE.
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of a broadcast channel. On the UE 150 side, also, tables identical to the
tables shown in FIGS and FIG.13 are provided in preamble 10 sequence
table storage section 161, and usabl@@equence numbers are identified
[ 00 8 W$ing therreparteth singlecifidex tiruberfandmumberodf alldcatede d sequences

3222 58quences, Ly 190 Selegls,ane, sequenge PUMBEr fram amopgdhe ;4 when

identified usable sequence numbers, generates an RA" burst including a
possigréaniblesBguendd, adiiiaishiits thicirrdn RA 115siot 40080] Fleetd o £2(P)).

Also showsaneexample inrwhich andadex pumber at the stad okallpgatedes (seven
. sequences is reparted, but an index number at the end, or at a specific
kind £l tBodb biforeharlt bR BAG TESclres MaR&Gement section

[008 8], B®1AO, anddIE 2o0nmay alsodes 20 wsed <[0080] Thédeaseniwhy fuences
. Is possible to limit the number of .allocate que will ngw b i

e e 12 O B = & crain SHihge 00 by means

of a pelatiohehiptbetweenal .nuniber of eytliE shifttsequenced st cattbes identical

to thensnated fromepe 4G 79 sequence anda required nunakerof allogated. ; mp1e

sequences with respect to the cell size (cell radius) in the case of an 800 s
SeqURAC Brédmible R $Herés 4 reftirddiumbedofaiibbafeFSetitigiceds fsumbers

are idBumbEref 4G sequences with different sequencednumbers: HOQ9ZJAS number
n example, in the mobile ¢ r:)}rjr@ationgsgstem 30 described in

of a1 R ARt DOBIMGRCL. A rEndon) sBbes proAmbIs ehEicedd@ber from
am o refwayssusettfot ofe delu M this timeg 64 rsequencesbcomprigeone okas an RA

burs PIYERIRY, i gyeliG s iﬁef}%ﬂ%%cesse %%”eeﬁ%t?? from O{Irea%gxﬁ%%'ﬁie'@ﬁ? s?."\ﬁm an RA
ZC sequences with different sequence numbers. If it is possible for eight
slot.cyclic shift 35 sequences to be generated from one ZC sequence, a total

(008 92'164 sequencesiare.Qbtained: hy,allocating ight ZC.sequences Witk ber at the
ditferent sequence numbers and generating eight cyclic shift 21

starisad Bhtes fiohi eXth YE Stienicd SPOS3FAR Sotiaioh farihich gbhlier at the
end, ad sequenge dxquatonp (2)) when the sequence dehgth issandodeimong radio

reso QiDL 804 hat nclydes cycli shit apeuntAis shawn i EaGIo 9) 4156 b
used.

[0090] The teason why it is possibie to limit the number of
allocated sequences will now be explained using FIG.15.

f0091] FIG.15 is a drawing showing the relationship between a
number of cyclic shift sequences that can be generated from one Z2C
sequence and a required number of allocated sequences with
respect to the cell size (cell radius) in the case of an 800 us RA
preamble length. Here, a required number of allocated sequences
is a number of ZC sequences with different secguence numbers.
[0092] As an example, in the mobile communication svystem
described in Non-Patent Document [, 64 random access preamble
sequences are always used for one cell. At this time, 64
sequences comprise one or a plurality of cvelic shift sequences
generated from one ZC sequence and ZC seguences with different
sequence numbers. If 1t 1s 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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... (Equation 5) where 1 represents a cyclic shift sequence number, 1=0,
1, .., L-1, and L represents a number of cyclic shift sequences. [0094]
The number of cyclic shift sequence tHat can be generated 10 from one
s e g uZCseguence is definetbyseyclic shift amount A. When A is srnall, the
[009 ﬁ;gmbﬁrnf’f &é“d'&ﬁ@‘l seguenegs that cag be, geperaedJIom A& « (Equation

quence inCreases, and when A'is large, the number of cyclic shift =
(2)) selyaenébstiier ¢ar B geheraél fidmadhe d€quehddddcrededhat includes

cy c1iNumbgriofeyelic:shift srquances;l is, I5.abkaingd from the equation
_ . L=floor(N/A). [0095] Furthermore, cyclic shift amount A must be set so as
(51 tobe greater than round-trip propagation delay (Round trip delay)
between Bg 1_00,a’ d Ukr -ahthis thiarefor E‘proportional to the service
radius Supportsddy o cell| Therefore, as show in FIG.15, 20 the number
of cyclic shift sequence that can be generated from offe ddetidhice” )
decredsess while ¢ire eequired runiies bfallodated sequenites inoreases:, =0,
1, .. Inproportiqnyto the.cellsize, (el radiyg), 100961 Withregarditathe g uences.
number of allocated sequences, the configuration’in Embodiment 1
[009 dlowsdhearbitrarky Siumbet roht A 55 té kil AGnibet of dlfbdafioRs Werated
fr o m!® B ajffacated; hutip thes case pf adarge rumber of aligeated seqiences When
. (for example, 17 to 31, 33 to 63, or the.like) a cell has an extremely large
A 15 oattiduline, I SRS art GERIAly Brhbst AEVLF RS Dt can be
g e n e otherdhdnd,rmosth cellschpve mcellinadiusaaf from sederalthendredimetersg e, the
30.to 10 km or.so, and.for such cells.the requir umbey, llocated
DU S T D07 Th L g bt Hietiod (Spoharial & from one
s ¢ U inefcasidg)the aintdrval b&twaeh possible fuhibérs of Béglericeg agiies L 1s
o bta LRl fadius ningreases. as shown, indrl(,15xitig possible to reduce the
signaling 35 amount while malntalnl_n%fa certain degree of freedom of

[009 sdquehdd 'RRERORS 22 16098] TH Er8cE Srthd abdidtdiioBatsst S© &s to be

¢ re a seguencerinfermatian ¢ reportymethad whanZCaenuencelengthdiN=839, delay)
the numper, of . sequ [ 8, the maximum number of sequences that

e o S B ons Eell s b, Wi the e S oLt ot hiLst© Che

servBig limited assshopmiineR G ¥3zis déscribedibetevio[0099]Sitce wr in FIG. 15,

the 1%%@963?"'95%%@ @rﬂp?tn’s'wg'éﬁ%ge the NUIbEr 3 generated from one

sequence decreases, while the required number of allocated

sequences increases, in proportion to the cell size (cell radius).
00961 With regard to the number of allocated sequences, the
configuration in Embodiment 1 allows an arbitrary number from 1
to maximum number of allocations M to be allocated, but in the
case of a large number of allocated sequences (for example, 17 to
31, 33 to 63, or the like) a cell has an extremely large cell radius,
and such 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 celils 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
increases, as shown in FIG.15, 1t is possible to reduce the signaling
amount while maintaining a certain degree of freedom of sequence

allocation.



15

20

30

35

of sequences that can be allocated is 838, and the number of indexes is
also 838. The number of bits necessary for an index number report is 10,
as in Embodiment 1. Also, the numbér of bits 10 necessary for a
[ 009 Bimbérhaf-allbtatdd-indexes reportis thide. cThersfores thesmumbemdidits ation
rep o NECRASERLIRT reRQrtingan alloeated, seayence umberang numberof o o
sequences Is always 13. [0100] When arbitrary ii%uence numbers are
s€qU gliccated fo DAS celll AsBUFHAGthEL 10bDHE rfeedetif8ratindekrépogan be

allo f@f €achy 15 allogated §§QQ@DC$1@@dtl}H‘§ rﬂ@?&m%mlwgnaﬂ gﬁ: allecated guences

. .. sequences is 64, a maxi of 640 report bits (= its X

1S ll@égﬁéin@egs)%’@ W&é&agyégr}djthe‘r%f r%safprpll??:gifﬁog 6t th¥ report method

1009 off EmBodimentcdjenabtes thenpumbBr of Signaling biisid be festlticechi#Fomumber
maximum of,640 to 13, enabling the signaling 2Q amount.to he reduce i

of B A ost ol Do P 2 ting f0 Ermbbiner 5, hioer of

inde sighalingadverhdat® of allobatiorisedueencetlinforhationcrepered bicar an index

num PFRaACaSE channeh can be, furtherseduced while redycing e ameRNt O o1 bits

computation of ZC sequence carrelation processing. 25 [0102] _
nece pEmbhdim8nt 45 ThB EBhTighratiors 6P & FAdi6 réBOUEE mariddepidnt 1s  three.

Thersgetion, B85 anddEaceording to.Embodiment 40f thepsesentdnyantidnocated
are similar to the configurations shown in FIG.1, FIG.2, Pnd FIG.13qin

50U ERERAANPE ‘A el BrE G 1, FIG S ARG S BNBe dsdd 30 in

[ 010the follBWwing deseriptiony [003] &hG .4 6nis @ Braningrshewingepreamble one cell,

assu FAIHENTR A1 aggarding.to Byporiments of e PRPERt VAN 1Ry ; caciy
FIG.1I6, correspondence relationships between indexes and sequence

allo qitfrlersaté Bétif6rreachitumbérof aliceated s8uehdes.tFor 33> f allocated

se q u@¥aeple; when numbgrs,of allagated sequences gre dg$i195_na(te,d Kol.b2¢s x 64
4, 8, 16, 32, 64, seven preamble éequer]ce tables are provided. [0104]
SCQUERS T6A SHowd& HieamibIé-sédtents TABIETSF ndmBer 67250 Ridtatdd © rePort
m e t hsefjuehdes b dnl Fioe16A3 omzsbwenﬁem_wnbﬁbis; abl@ca;@@@i@ag bits to be
re du 9% SBegiically, sequence numbey i1y cprrelated toindex 1,and

sequencé number r= 16" indéx 2,and sequence number =2 iS
am o ¢oirdlatéteta index 8 dnkseguence nunwtbers r2l-2 {6 index 4. The same

[0 1 okind ofrsequence numier & Grrelation pise appligs frgm index > 10award; e rhead

of allocation sequence information reported by a broadcast channel

signaling

can be further reduced while reducing the amount of computation
of ZC seqguence correlation processing.
{01021 (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 in
Embodiment 1, and therefere FIG. 1, FIG.2, and FIG.3 will be used
in the following description.
01037 FIG.16 1s a drawing showing preamble sequence tables
according to Embodiment 4 of the present invention In FI1G.16,
correspondence relationships between indexes and sequence
numbers are set for each number of allocated seguences. For
example, when numbers of allocated seguences are designated K=1,
2,4, 8,16, 32, 64, seven preamble sequence tables are provided.

[6104] FIG.16A shows a preamble sequence table for number of
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[0105] FIG.16B shows a preamble sequence table for number of

allocated sequences 2. In FIG.16B, two sequence numbers are allocated

to one index. Specifically, sequence fumbers r=l and 10 r=N-1 are
alloceorélated qarindex 1, ahd seduentd Aumbers ra2nand sedNs2 aee number is

a110cGQNQlated tQ index g.yThe sal '&‘ja@%q Af seauence. aurohers carelation =1 i
also applies from index 3 onward. [0106] FIG.16C shows a preamble
¢ o1 eddggehdeotailel fo¥ nlinfoef of elIBEAEE sBaUBRES 4N EIG 160 Fdgrx 2. and

se q u SBAUEnGEREbEs ares 16 Allpcatad to phejindex: Spegifically gseomerc@umber
.. humbers r=1, r=2, r=N-1, and r:gl,-Z are orrelated to index |, and_ :
r=N- SelftiedtSttiribers 128, 5241 §nll B4 Brachirbiated TRk 2 The T relation
also aqmpei kimdf@bsﬁqmﬁe&nﬂnmwaz@relation also applies from index 3
(01097, Anipdex and seauence.numbers egyivalentio e pumber 20,6y o ¢
allocated sequénces are afsofcorfetated in"a Simiar Way?or humber of
allo callovhtetespgaernces Sonwdrd. [D167]\When Z€ sequehte hgmbargmreers are

auoc%Jlk%C@t%too%é'Si%%%queng% gllqgation sectiop 52 SRQUENGESIAEs r=1 and

allocated to each cell in accordance with number of allocated sequences
r=N-k ghtifa 95 préambié séqueitddiblé cofrdSporfiiiytid ffe AuibBEGS 7=2 and
r=N - allogationsH&118)e and allocatediseguence indexesage neppded 0 sequence
report section 53, [0108] Report section 53 reports an index reported from
2 m G Ten e IRALOR ShETO Db BS 166 Tial ILGHS aflobdtiod bhject. 30
[ 010 Bioadeast dhafinel lgenesation sectior 102 0f BSct00gendratesfar number of

roadcas including;an i rted from re tion .
allo C%ﬁ%%]%%énl%??g %%rfwmgl ioﬁ?n%xt{]egqgéngéﬁgﬁosn c()i;Hbé??)(gé)canstg%1 bers are
allo cehisrthel B30nyenarated by brdetichbt chbhnel genetien 38:sedioF102.1. 1=2,

r=N -Broadcast shanne} generation; section 402 rgfetences preamble seauenc@mbers
~__ table storage section 113 storing the tables shown in FIG.16, and

=3, dénérafes Mliocatbh&etuhice iAfonfatibh24 532 dSmbitirigiindex typ& ¢ same
kind 3321 egrespondinguienmumber ob atlocations Kadnd allgepted ind@om index 3

onw nruc{pberglslzgﬁéléopatio ¢ %eenlg:gei:n%o&%a}giqn 332,15 .i'n]c'l deq il’? the number
roadcast chirinet 330 and 48 reported to gach UE! %E[bfTB]HHer%,
of ahunsbereaf bits uof index type 3823 inceeases! fromdl it to 2its, Bdgitsyr y  for
num PES: o 85 NYEPE! :?é'a‘i?éi{?@% Kincreases:
[01071 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 sequence table corresponding to the number of
allocations {F1G.16), and allocated sequence indexes are reported
to report section 53.
t0108] 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] FIG.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



10

20

o]
s

30

L
tn

from1to 2, 4,8, .., as shown in FIG.18. Also, as shown in FIG.18, when

the start bit of allocation sequence information is 1. this indicates a

number of allocations 1 preamble se&ﬂence table, 10 and indicates that
332 aflocation segueneé€ information bits after ther initigl Aibitiare art indexumber of
allo cnch(pﬁrs_ A![go, E’E‘ﬁn tg?l%@reg pétﬁ Ofi EH%CQ“OH@%gpceB'@ngnat'onAairFo cation

01, this indicates a number of allocations 2 preamble sequence table, and
s € q U frigfcates thamalidcatioh seduenBé Infermdation 'bite afterthe Ml 2 olts 30, and

is repiEral d5indexynber. Thereafter, in the same way. a position in which

"1" hit appears at the start of allocation sequence information .

011 6€Jpre£ﬁfs€arfli}ﬂ§9 fyp8, ahdtiﬁdgcé’t slﬂm‘iFéiJBé’éb%eH alloddtfFases from 1
bit tseyuernee infarmatioh biis are an index muorber. §0131] btkIGdBsan increases

example has been shown in which a positio in which g."1" bit first .

fro maépetaors %préepéeer%‘s an 'ihd%)sé tyspl%(,} ?)Nug dfﬂ arriid? eiqb%s ma{g lbseor"evE(E:-?seSc‘},1 © w‘n H
FI1G. hAd avpositioiih which a0 bif fiest appearsinfayyegresent an indextion is 1.
this Hipei (012 Qn gheyother hand, as,aurnber of allgralignsi INQleasesnce table.

from 1to 2, 4, ..., the number of bits of an index number decreases 251
and b Gt Gahhe. EBRexAMIE WheR nRbBAG ZC BdGidnadd afe Qlidcatddter the

inititnmultiple fashion to pre@sblersegueance tables as shown INTRGG it bits of
0 the.number of seguenc%s is designated N,&lﬁm?%r of .indexes N1, N2, ber of
AROGNA, 0" N4 bf Bdch tdbi& EBespohding to K=1) 2, %4) B 16,45 4 MU M PET ©
allo drecome Ni=N, N2=floorfN2), Nagfioon(®4). 12,536 N64sfloor(NiG); ates  that
allo J§§P§%tl\§eé L{"QH 5@6[{%{?@1*3?&?%']?35 9ibitse necessary fqr %Ql'nfk%i ts are an

_ number report, if designated X bits when K=1. becomes X-1 bits, X-2 bits.
index-8 s R4 bitd, xe3 Hitd L X16 bitst bespadinvely oy K=2 1 81 1§ B2ie4vhich a

«1 [0143} Fherefqre qtheqpumher, ok bitsrofallorationsgauencee3r ¢ information
information 332 combining index type 3321 and index number 3322 can

repT $hade coRGERt (R bits} reshRitivé bF fuhfier o difctaticisika P cation
s e g uindex type anth anedndéx nunaber v prielmble 2 Isequence table

rresponding tothe index t e%e ided in this way are reported to UE o
0 B 00ty Heinc o B brohdéat Ll DR th OF 160 fagositior
in walsohtabléd idehticaf to theaatles rshowm ireEIG116 and FIGie& ate pe. but “07

and Plovigedinpreamble é%-g%%rec@ﬁatala'easg%%q% seation 161 and psaple ¢ rirg:

-

sequence numbers can be
appears may represent an index type.

[0112] On the other hand. as number of allocations K increases
from I to 2, 4, ..., the number of bits of an index number decreases
I bit at a time. For example, when numbers of ZC sequences are
allocated in multiple fashion to preamble seguence tables as shown
in FIG.16, if the number of sequences is designated N, number of
indexes Nj, Nao, Ny, ..., Ngy, of each table corresponding to K=1, 2,
4, 8, 16, 32, 64 become N =N, Ny=floor(N/2), Ns=floor(N/4}, ...,
Ngs=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, 8, 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 a4 preamble
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identified using the reported index type and one index number in a
preamble sequence table corresponding to the index type. UE 150
selects one sequence number from among the identified usable
s e q usequUened humberss gererdtes art RA barsnideladinge pleamidle d10n this way

are AEPYERE]. and tapsmyts dhis in an Fﬁ“ss'oit-o[gl%f%?eeéfﬁgt of fhe, aRAVe, dcast
allocation sequence information report method when ZC sequence length

channeB39, the rdrBbl Bf sequéndes if838 - thd Mssdmimh® Bukfdel g0 the tables

sh o wequeneasthas came pllecated p,enecellis £4 gangitheummbenef sequence
allocated sequences 15 is limited as shown in FIG.16, is described below.
tab10116] 8frbe HUMIA DT Afteatdd SeaB ALK FEHHEAGS 178 08 16047 O

i d e nt32; 64, theinumbiee of ¢abbes per nuthber of plocated csequendestisisevdner in a
Since the sequence length is prime numper 839, the number of ;

prea g SR, A e TOioar o I 46 ety oo g U 150

s ¢l e crigmbperaof eaghttableccorraspbrding to Murabee ofcallbbated deguehted usable

sequbFde? dh h16r 32, 64 is A0 PUS, 9, Bits 8 bitsy 7 LitS; BHISRAGS it reambie
respectively. On the other hand, the number of bits necessary for an
S€q U ffjek typB %&5@%@} repdt i 1oit® Bitd, 3 WS, 4 bits, 5 bits, and 6 bits

[0 11 for eath table RS wvithy number o allogated sequarces s #¢ 8, 16,32 mation
64. Therefore, the nu r of bits necessary for repgrti n allocated )

rep o LR HmBA Hhd humbe: oF §4quented & Ahways 11 oL LerwhS DeT ©f

sequ agtﬁte&ryisecﬁjb&ce mmm@ allocatedtd enectlls assymingthahk@ can be

allo c-t .S Be%q]eed Eog an f@d % [egqﬁfqrheeaqpu%?baélf)cgtle%%?gE%Q%%agg guences

~_the maximum number of allocated sequences is 64, a maximum of 640
is 1imeporebits (2RO Wiks k64 eglidncés) aks feddssank ah@itherefore

[0 11 8pplicatian of thenrenort Jpethod of Enbodimenh4 enaklessthepumbenef 1| 2, 4,
signaling bits to be reduced from a maximum of 640 to 11, %nablinc%the

8. Tigndiing 85'amblifit 18 BErBAGCeU by Rdkimuh bf 98396 §0119] TH 0 ¢ 2 ted
s e q u ageoFdingstosEmbediment 4,cthe dignaling overbead cof @flbcaiomrime number

59, JRngS RBUDeion BT packaschal 38 o PRATDCT ¢ i
ne cegorelatide processing §6118MmPbIG. 168, fa confiuratidr is showrelypwayling to
num 9L EXAMAIA N Which ap ageending prder oba is uged fer thexZGsequengey s, 9
number a 5 and N-a order of each preamble sequence table, but a
bits:d@s@éﬁéiné/ bits, 6 bits, and 5 bits. respectively. On the other
hand, the number of bits necessary for an index type (table type)
reportis 1 bit. 2 bits, 3 bits, 4 bits, 5 bits, and 6 bits for each fable
with number of allocated sequences K=1, 2, 4, §, 16, 32, 64,
Therefore, the number of bits necessary for reporting an allocated
sequence number and number of seguences is always 11.
f0116] When arbitrary sequence numbers are allocated to one cell,
assuming that 10 bits are needed for an index report for ecach
allocated sequence and the maximum number of aliocated
sequences is 64, a maximum of 640 report bits (= 10 bits % 64
sequences) are necessary, and therefore application of the report
method of Embodiment 4 enables the number of signaling bits to be
reduced from a maximum of 640 to 11, enabling the signaling
amount to be reduced by a maximum of 98.3%.

i0117] Thus, according to Embodiment 4, the signaling overhead

of allocation sequence information reported by a broadcast channel
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order may be used, or a random order may be used. Furthermore, the
sequence number order may be different for each preamble sequence
table. [0119] (Embodiment 5) 10 Thezéonfigurations of a radio resource
can wearagdement sectiong BSy anddUE catoarding thEmbodimerit 5 6f tremputation
- Jresent i ti imilar to the configurations shown in FIG.1. FIG.2,
of 2E SRR %\{iggE%b%%rln%é@t?f a%’wgbtﬁ%rgﬁg 1G.1, FIG.2. and FIG.3 will be
[011 §ibed lin the $ollbfving destrpgcn: 46 [0120] FIBOT9 s Bdritig Showirgrar L e in

whicRreample.seauence Jakleageoyding iQ Embedingnt § of hepreseht number a
invention, In FIG.19, one index number is allocated to each preset

and HirdeatibH Seqtiéntd ‘ConidifdiBi [Eos&tiidle whéri e nbithbet of gEcendineg

ordeseguendes issN d |, one:ofisaguense ciriers hthrough Neldis allbeatedle rmore,
20 respectively to index numbers 1 through N-1,.a pair.of sequenc )

the {TAUICS alHaed 1o IOk muMBers RanoUBhel Shd a 36t of Todr Preamble

s e q usequereenambers is allocated to index numbers i-1 through j. Preset

011 g?mbg@gg)g% gt ﬁ{lgglqte_q)sequences are also allocated in a similar way
‘ for index number i+j onward. As number of index 25 numbers N2

necdsBary for Al gt ttivhith & bair oF déguencasiis ofididtad tohat section,
BS, Amwmef?ma?hhﬁl@oﬁ#/ﬁb Similarly, 850 pUmbepotindax NWbersion are
.. Nx necessary for g part in which a set of X.se cesi related t e . .
510 ek hu i N bl (N1%0° T01.31] S¥duehibe lbcdtioh Socion 83¢ T 1C-3 i
Emb allacatesta sequericelset 80coereBpondingktd @.rumberofadlidcationd inbe used
in thaecg%rgfe\nce WithéréeS ream%lg sequence table shown in FIG.19. Report

section 53 1rgp%o_rts a é%ehqehce allocated by sequence allocation
[0 128dctioh 52 {0°B$s100 thariy thecalfdeativhiobjett. /Broadthsechianheence table

acco 9E0RTAlOY seqlign §02,QhRS 100 generaesa broadcastenamne! 351n F1G.19,

including allocation sequence information reported from report section 53.

one faboYFRIIDAS b dravihtPshblfifly the BBIRAYURAIOTFOF 37! Bfokticagt sequence
c o m channeb 340 generated:hy preadeastaharinel gengrationosection 403.uences is
N- 1 Broadcast %hanneluqeneration section 10 refz encesalgreawn]qe < allocated
. ’seaﬁleenceot blé & raf"g “Section 11 esit(%ring the tablé &shownin FIG, 19 '
re s p genevates broadeakt channel 1340sndludingpingsx S\number 844t of sequence

num FUESPONding 10,2 sgt ofallgeation ﬁqﬂlrl%?sn%ntﬁ{?ough i, and a set of
four sequence numbers is allocated to index numbers 1+1 through j.
Preset combinations of allocated sequences are also allocated in a
similar way for index number i+j onward. As number of index
numbers N, necessary for a part in which a pair of sequences is
correlated to one index number, No=i-N=floor(N/2). Similarly, as
number of index numbers Nx necessary for a part in which a set of
X seguences is correlated to one index number, Ny=floor(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 53
reports a ZC sequence allocated by sequence allocation section 52
to BS 100 that :s the aliocation object. Broadcast channel
generation section 102 of BS 100 generates a broadcast channel
including allocation sequence information reported from report

section 53.

[0122] FIG.20 is a drawing showing the configuration of
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reported from report section 53, and reports this to each UE, [0123] Thus,
in Embodiment 5, there is a preamble sequence table that indicates
correspondence relationships between allocation sequence numbers and

bro a dndexess ard indexéd Bomprise mdesk 10y Umiberd corelatbditorgrle generation

sectidglUehee nU@pg%QQda@p%g%qusg cqreelated ip aRIERIEY 002 references

SE%:Jence numbers combining sequence number r=a and sequence
preafirhbersrells BS 106 btbfessthe! pieambie ééfilentd fable Sidw inthe table

sh o whlG A9 (04 24b Whenthe.sequancedenath is dh nymberof mdexesdNii 2 index
corrqlgtzito a single sequence number is ]ﬁ and for number of indexes bers

numOeS Hrelhtéd {5 i4é Sdlighee Sufhbars, N22Ad8RI2) Tsifithy foF Humbers

r e p o undbér ofnindexesMxseormdlatedstd X seduence numbeis, Nx=flood{NIXF}..
Jhus, a,part having more allocated s nc orrel el

L0 12 e o eabt SLdLchte 20 Tatls Shou A bnae fii g e table

that jndekingrhbersc[0106} BS1OO refereneeés the sidred tableeshivmlin allocation

seq u EHR-49, and, decides a.qprrespopding indgy gUMbeS fromian aleeatioRe  index

sequence and number of sequences. The decided single index number is

num hegsétt OE156 frdfn BS £00° By MBARS of PBFdAttadtthanfél $25 G mbers
corrdhe i 160 side] alsy; ia takle identicalio she table showoim FlGitkbuissequence

rovided in gregmble sequence tablei}storag]re;%gtion 16%’8 an d.l&ab| i 1
numM & huencd niMbers Qieiadhttied Udhgthe reporiéd singl€ index number- ¢
pre aaid seumber-ofhallodatiohs informatiom [0126] 114 the report method of

(012 ngbo‘&ﬁﬂ%rH S, paly éﬁ%ﬁ%ﬂ%@@&@wg?ﬁr ¢omiynationg, used yrthe, dexes N,

tem are set before , and therefore, for example, the number o
corr gklisdrhving & Iaigeedsll 8ize th&tds PRBARG & lafgd ndmigeh 6f Adcategnber of

ind e S@QUeNcesisr smallen than the, aurabey.of gells having,a smalheel sizeer (N/2) .
that is, h?ving a small numher, of allocated sequences - magin ﬁit ssible
u n the

SimisghbYedhd the'HimbEr &t sedlrceHumber setd [6137F efcduence
n um hang, foNexafplersinceXmany seguencea nynber sets/havingmasmallaliocated

number of allocated uences. are 28 obtained (N sets are obtai for
T O Mo ALt DoducnCos DY S ALh poceile lraile fare “eauence
tab L enurhiver of seqlidicel funber Sets for iandumberiohdllotated sequences

[0 1 2701 whigl a Jarge number,Qf . sequence pymper setisarenepiained; SP&28lo, and
Therefore, since only an actually necessary number of .
decides a corresponding index numbér from an allocation sequence

and number of seguences. The decided single index number is
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.19 is provided in preamble sequence table storage section 161,
and usable sequence numbers are identified using the reported
singie index number and number-of-allocations information,
[0126] In the report method of Embodiment 5., only sequence
number combinations used by the system are set beforehand, and
therefore, for exampie, the number of cells having a large cell size
— that is, having a large number of allocated sequences — 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.

F0127] On the other hand, for example, since many sequence

number sets having a small number of allocated sequences are
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sequence number combinations are reported, the number of bits used for
an index number report can be utilized in a non-wasteful manner, and the
signaling overhead of allocation seql}’@nce information reported by a

o btaibreddCastuhiannelcarbbe reducdae. 116 {00203 Thuis addoardingdtse quences 1},

itis Em%oghg‘s?ﬁél éh?gsi%‘é' cgeoyiffé‘%%?moé @AJOS?“QQcf&%%réc%kﬁ‘iﬁmar“%ts for
reported by a broadcast channel can be reduced while reducing the
a nugpiouht ficompatation bf 2€q setjuefce dorfelatibm Procesdipge[@l3ojmber of

se quéEmbodimgnts) 13 Iy Embodiment;, & report method was shown
Wherebéa start index number and number of allocated sequences are

[012 Beportdd! 7 @tREItantEfith & Breantble SegiRhtb aME biitifiey number of
s e q u affasgemant of sequencasnia ableawas nepeonsiderech f013dnideee, of bits
vhen UE's mpving at high speed are present and .20 cyclic shift o :
w50 oL TR ALK Syeh SR aGintE ar AR Jod i s astefu!
m anrsame cefl dhighbspeeti-govénent relatech Degpler $predd and fiequensygquence
info Q3848 invplyeddn agecgived, signals andithergiore.a Righ.cqrreigtiony
value occurs’in a detection range of separate cyclic shift sequences
1012 Yenerdtbdt from ¢K& 425 ¥ C dBQUBHER Sthhtis, 4P & Wrichg dihihg o verhead

of alPegitene Arsthe ©thes chandoa sarrelationaalueinan expestesddetection hannel
%ange decreases. [0132|’] hen apigkbcorrelation value occursina . c 7
can Ste%ﬁSﬁ‘Fa%ge“b‘f tifferehit Byclic Shift SedUBrce8 tne fafseBéagnon ©f 2¢

s e q u probabdivy fet differenp cyclie shift gequences increases. Also, when a 30

01 rrel &:ﬁuon vaIHe In an expected detection range decreases, the deteption
(013 gﬁobagl |tr31/1 gfoa tlrglneélrlntlttég preamble becomes lower. [0133] FIG.21 is a

drawing soWing ithieerelationship betweenma cddrealativon valeand cyelicereby a
startShifyamoynt,fof a £¢ seguence rtrapsmittgd from aUk whep movipg &t p o ried

_ high speed. As shown in 35 P1G.21, with regard to a correlation value for
in acgSrdtble tAhEhiftedtFa UE WARtR SAGAnG 4 high¥pedd) & arrangement
of sec@uelation value peak oceurs at dimipg tkatds wrang in a + direction or 29

013 §jection.squivalentio fiming x carrespondinglo 5 seduence pumberota,
seguence CYé Crlrbe t rﬁéreln Wf%h respéctg 6 ﬁ ing OfaCOI’PEWa'[IOI’I

¢y ¢l valueidetected wwhen dhere wsind Dapples rspréad prfrequerityioffsemounts are
emp 125;2@%52?5\/{;?@% :[;%‘;rr‘]%}’np@- 2 Generglly, it feqard o e §i28,9f A e 1ated
Doppler spread and frequency offset are involved in a received
signal, and therefore a high correlation value occurs in a detection
range of separate cyelic shift sequences generated from the same
ZC sequence — that is, at a wrong timing position. On the other
hand, a correlation value in an expected detection range decreases.
[0132] When a high correlation value occurs in a detection range
of different cyvelic shift sequences. the false detection probabiiity
for different cyeclic shift sequences increases. Alse, when a
correlation value in an expected detection range decreases, the
detection probability of a transmitted preamble becomes lower.

[0133] FIG.2! is a drawing showing the relationship between a
correlation value and cyvelic 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 wvalue for a preamble
transmitted from a UE when moving at high speed, a2 correlation

value peak occurs at timing that is wrong in a + direction or -
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erroneous correlation value peak increases while a correct-timing peak
value decreases as the speed of movement of a UE increases.
Therefore, if a set cyclic shift amountA value is greater than x (A>X),
dire ceénroneotg detection oceurs inmealkgdetection processing by 10 @ baseseguence
nm LU0, andtds thetelorg necgssan fRrayclc saift amounh AI9 e 8B e et 1o
~avalue smaller than x (A<x).[{01 4] In'a conventional report method, it |
i mingyssiblertoc thidhividiiaily Beleat Bsd rasdquehedntimber ahdl dyelicd oppler

s pre SAiftoamauptfarwhich erierequs datectiondees not ParULSOdhat BolPary UE.
separate cyclic shift sequence detection range and a correlation value

Genegie’in Whidh & Wh6nd tifing ot that Sedarate EYCifcSshift' S8quiehides Peak. an
erro0eowrs donetoverlam ina covefation value angednwihiCh aawteng 8mingiming
o a1 5541, uttindividusl reporting cannot be -performed.n & repartmethad.of,
P the presenﬁnvenﬁon. 50 [ Sf'Fhus, a preamblé sequence table seitlng o
Theretample Willbes showndahat fodusels emthe:fact that a ldifference betweenthan x

(a>x3 PRSI Of 8 cofrelatan yalueat which 2 Used SeAUENCE;QGeUS BLR ssing by

wrong timing and a carrect-timing position depends on a sequence
a basgfymbit] Ghd t8sbiE sEyudriceAGmbers Sresiimdited by trevceliadifid 't amount

A to $Rce a2bgangednwhisha cpsrelatiam valuepegurs depends on the cell

013 @dius. 1[0136] The confi uratiqus of a radio resougceﬁri‘nanagement bl
1013 &dction! Es Band BB 'SEoHiAG to ERBOdimemt '0F e prébents inehtisht e to
ind1iard smilar tocthecgonfigdiratignsshawn ¢ B, FlG2n 3G and HGByinlic shift

bgdiment, 1, and therefore FIG.1,. 2, and . ill.be used.in the .
ame Lﬁ){rfov(\%%g dgskéi%ngril[ggég?e] F é.Z%WE %%&?a(%?ngd:sﬁ%i%vir%gé p{r)elzéacr:n%ﬁe m’ th at ?
se D aBpftieRceCtable saticordidts Bhtodimié s of therprésentameéntiort ¢ireliation

valuF1G:22 dnelgx numbers.are allacaterong at g timg 0 seayenee HUMpPers: shift
rin 35 a case in which sequence length N'is 37 (a prime number), ,
$¢ 4 U8RGTeri2E féifgth Niis RBLlinited (o 37. [0138] Apreanibie sequéndectabe? ¢ 11
whiciB used iowhichi when: Z€30: sequienaes fefinediindhertime domain agimot be
Ecplg]atié)ns @ throu(gh (15) in thed ab?v§ embodiments .are usef*d, indexes
perfoz G ciled it SP 934 ethod oOfF heé;s]esen.mv?znl 101
are allocated in a” sequence number r order that satisfies following
[013Equatibh (6).for prtaandle., Nel[BFe table setting example will be
shown that focuses on the fact that a difference between a position
of a correlation value at which a used sequence occurs at a wrong
timing and a correct-timing position depends on a sequence number,
and usable sequence numbers are limited by the cell radius since a
range in which a correlation value occurs depends on the cell
radius.
[0136] The configurations of a radio resource management
section, BS, and UE according to Embodiment 6 of the present
invention are similar to the configurations shown in FIG. 1, FIG.2,
and FIG.3 in Embodiment 1, and therefore FIG.1, FIG.2, and FIG.3
will be used in the fellowing description.
[0137] FIG.22 is a drawing showing a preamble seguence table
according to Embodiment 6 of the present invention. In FIG.22,
index numbers are allocated one at 2 time to sequence numbers r in
a case in which seguence length N 1s 37 (a prime number).

Sequence length N is not limited to 37.

[0138] A preamble sequence table is used 1in which, when ZC
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(ruymodN=N-1, u=1,2,3,...,N-1 (Equation 6) [0139] When sequence length

N in FIG.22 is 37, sequence number_r=1 is correlated to index 1, and

sequence number r=18 to index 2. Alalue of r that satisfies Equation (6)
sequdsialse oberBlated inm 10 similar waloto imtiexBsonwald] Theisegsiente throuwgh
(5) i RumRerSwpder may,als e an ordec that satisfies Equation O)for @y in o

N-2. .... 3, 2, 1. [0140] Sequence allocation section 52 performs sequence
s q U SBE allBeEtdrEEoire8pEfding1e a hakilser eFaliccdtiond ndadeditiahten156) for
u=1, withihe preamble sequence table shown in FIG.22. Report section 53

reports a ZC sequence allocated by sequence allocation section 52 to BS
[6] 100 that is the allocation object. Broadcast channel generation section

102 of BS 100eNerdiesla broadeastehahnel including allogations )

. Sequence information reparted f report. 20 tion 53, [0141
-{0332 R P I%ﬁ%{gn.l\ {J%Z%rggésfg Is 3%. sglcéll.ence number

_ oadcaste&asnen%ilgeélnera ection rénces preamble sequence
=1 itable storhgeeskdtion 143 stoling: thé tableu shiown Muprd.22 amd 8 to index 2.

A vagenergies aligeation sequence irformation, 302 combining Starbindeared in a
~_number 3021 and number of allocated 25 sequences 3022 of allocated ZC
similgel BAged CAIBERBN SEYUBITE informafion S& MERIAGA T B Sefcdso rder may
also ehanrel3Q0: andiisireparied: toeBghuldi §Q1421) Ore index numberand . ., 3, 2,
| a number of allocations decided in this way are reported to UE 150 from
" BS 100 by means of a 30 broadcast channel. On the UE 150 side, also, a
{014 taple identivalito thedabteshown insklIG. 22 s pr@videdrifiqreambie quence set

allo cfsei%f?!‘ %%@P%es ﬁ?ﬁ%&?ﬁ%‘?”&% xg%de%ls% €. SGQUENCE, IUMPLIS A€, dance
identifie using tne reporte smgle Inaex num _er and )
with fdmberotalbeativng Ustbrsation ] 855D P43BPIA the idpottimethBg Bort section

S3r eEﬂBQQQiVEth@’ %@@'@Cﬂ% SEAYENeSSs With censeculiVeSeguURNtesection
numbers to the same cell based on a preambl%sequence table set by

32 Unefins of Eudticht (6)7 317 trits 1AK1E ié UBed) rélative difféfétites &St channel

genebetween aposition of @2carfel@ion valoe that ocaurssata Wrongdiedng channel
d a posijtion of a_correlation value that occurs.at correct timin

o e T TR s 410 180 118 P17 h Ot S (LA i PO
seclipasedstation 100, it is necessary for setting to be

(01411 broadcast channel generation section 102 references
preamble sequence table storage section 113 storing the table
shown in FIG.22, and generates allocation sequence information
302 combining start index number 3021 and number of alleocated
sequences 3022 of allocated ZC seguences. Allocation sequence
information 1s included in broadcast channel 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 preamble sequence table
storage section 161, and usable seguence 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).



i0

15

20

25

performed so that cyclic shift amounts A for a correlation value that

occurs at correct timing and a correlation value that occurs at a wrong

timing do not mutually overlap in ordéf to prevent the occurrence of
I'f therronédys detestioh. of alpreaneblei Thatds toesay iHX0 is vecessary forion of a

... the.candition cyclic shift amount A < relative. difference x to he satisfied;

c o e L FIE 45, kplcabld e Shfl St & dahigg Lo of @
corredretaled I 2l ue 1& 48,087 UL 512 [0F45] QK thélsther hantk regupedzed in the
ordecyclic shift amount A is sef g0 1p.asgo be grepter than the sum of the

maximum round-trip propagation delay time (Tpropagat;onDelay) |
L0 14 &¥pectdd Ve betiveld? BS1108-antd UE 150°SUppofed bythe rédléiang o be
perfcethand the maximum cexpegtedivalug efichasnel nultipathcdelay timeon value
TDelayspread). That is.to say, setting is performed so that require
that BT BT 20 SFOUAL A L TR 8 oy O Sinyepr a1 occurs at
a wrPharefore,iseguéncen numibers thadt carmbe appliedi to thisdoell dre limitedent the

o cculQ S5AUERGes (fos which relative differenge x satisfigsithe congifion X e o cay, it
shift amount A > 2 xTRoundTripDc}av+TDelayspread. [0146] In the

is ngpeambie’sequentt table b\indm Fre.21 25 aphlidablemycid shi < relative

di ffe@féc]ﬁ@rét r¢><(<>52)vad>u&s ake ?srﬁbrégfe.d in m@e@qﬁ%g @rd%rsadn@td@s&:ﬁndiﬁgl FIG.23,
or r-t ?lt is ,sequenve numbers afe arrange inq an order proportiona
appl&s%ﬁ’eleewa?dﬁag -%hb?&hafafawév&ﬁ Bé&duéticestartalibcated -+ 18- 18-

1 7. .congecutively, it is easy to perform allocation so that a sequence that

01453mmobhe 29 ufized dug fo cellsadius constraints isnatindludeds 04471 ¢
iFfer Ei) alde th

dnd, re
0, since ences e{\]/veen a position of a correlation v at

as teccurs at %_T\ﬁ/_mrfgl‘tir’rﬁhgl andtélppsiﬁi@ﬁlof & éor@mioﬁnmd@than octrsn d-trip
prop&LbCOTed timing are alipcated fo index numbers, in.ascending opder,(indeXween

numbers | through floor(N/2)) and 35 descendﬂhg order (index numbers _
BS 1idorin/) throdgh/NSBP R & podsible fieséquénderiufmbl Afof wiighmaximum
e x p ek@NGe inwhich aogorreladion ¥aluenacauns4s i addose relatigrshipitg he, s, c.a)-
ThEUtallocated, 3% it is to.ssible for sequence %Ilocatiggglto be perform dsucIiL bife
tHat the hdimbet ‘of dythic shiff Sédieites’thabcan bé generatedrom one” "
amo W séquence isimaximized,rand,sefuancegonsumptiohlcanddereduced.quence
num ll;%]rlliia]t];tgxucs’c QOWénga gﬁmé)gd{rgePB(?S |tése@9s§lpée E? tg'?ﬂ%rES todﬂ)é egquences
usable sequence allocations in a non-wasteful manner even in
for which relative difference x satisfies the condition x > shift
amount A > EXTRoundTri})Dcia§.f+TDeiaySpread-
[0146] In the preamble sequence table shown 1n FIG.23,
applicable c¢yelic shift amount A (<x) values are arranged 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
easy to perform allocation so that a sequence that cannot be
utilized due to cell radius constraints is 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 {loor(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

correltation value occurs is in a close relationship to be allocated,
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a cell in which a UE moving at high speed is present, while reducing the
signaling overhead of allocation sequence information reported by a
broadcast channel. [0144] A preambRa’-sequence table may also employ

it 18 ankerddrethat r 10esatisfies Equatier (1 )ofor th FI6.24 shows:anl exampplehat the

num bog & ¥ ecayn}qucSE%l‘f.?@C?e?Wg leaé $ a}tf%'? % I'::i%u%tjzo% g71) Met% ACAEN S ne 2 C

length N=37. That is to say, sequence number r=N-1" corresponding to
sequgit §s blloddtEd Mlindéx ruhtbercly B8duehceo REMBER F+2 RofreBpbidigduced.

1014 toa=N-{ is;allpeated 4 index, numbe 4. oand gequence PURPBEfe to report
corresponding to u satisfying Equation (7) is also allocated in a similar )
only Wﬁ&?ﬂ&@)@ﬁﬁ?ﬁﬁ&@ a;mfrd}h@dﬂgﬂ_—lwasteful manner even in
a  ¢eUFLN-1R IN-213,N-3,U. Hioen(d2)uN-flear(N/2) h.. (pquation ¥) 20 360 In while
this catslgéfor a sequence nun’hber r=a nq ﬁ)N-at%)air an ag%lir(l:glgle II
5 .

C .
reducl é 1 naf 1’1§ OV?I‘ egad 0f a C? Oon s¢ zn%ormatlon
raaigs, posiu of a cérrelation value argumen a wrong timing, and'so

repofortld, are identioal darktherkforerit Is further possible to report only

(014 fo‘b"?xs quence allocationsdn 8 Neprwasiglul magnereve N Ll ger (hat
which UE 150 moving at hltgh 25 speed is present. Also, in Equation (7).

satisfégsle Byhe SHift ambunt!A is the sarhéd retu=blehdy §=N-b ofdetaRde of a
pre a fBnefoge Lithara Urby UzNbar ausNh ca=lp grder noay be Ysed.d@15%tkuence

A configuration applyjng Equation (6) and Equation (7) to an a order for
]enggéqur&Ee{?umbersﬁha%d N8 deddribeddH abové H36° lrﬁﬁodir‘?\f—%r‘?ﬁ@’ler r=N-i

¢ orrd¢knoughl Srmaay: alsae be used. {0162]2Abavet Equatibax6)nrmay latso be sequence
num Ii% uS%t]I:?p (};?8 xbleéosvv]\éo[nS grnugﬁ%dlhlgjﬁ gfllg%ih 6%%& SE%laltlﬁ)H 68;( number 2,

n the above embodiments, dbscrlptlons ave been given 35 using _
and yeseyuiescas: but the presentdavention igndplimited tosthisi nghd-@aption (7)

is al3@Uuenees,may alsobe Psed . {0154] Regardinghe sign withineyn of & 4.
ZC sequence and GCL 3J sequence in Equations (1) through (5), -j may

(7] be used or +j may be used. [0155] In the above embodiments,
genfigukations Nave beeni shewzivwtiich & ruinhéloot@iocatet- floor(N /2)
sequences or number of 5 inde>(<%s is r%)orted/, but in a system that
makes combined use of " quation™/)

[0150] In this case, for a sequence number r=a and r=N-a pair an

applicable cell radius, position of a correlation value argument at a
wrong timing, and so forth, are identical, and therefore it is further
possible to report only wusable sequence allocations 1in a
non-wasteful manner even in a cell in which UE 150 moving at high
speed is present. Also, in Equation (7), usable cvclic shift
amount A is the same for a u=b and u=N-b order, and therefore
either a u=b, u=N-b or a u=N-b, u=b order may be used.
[0151] A configuration applying Equation (6) and Equation (7) to
an a order for sequence numbers a and N-a described in above
Embodiments ! through 5 may also be used.
{01521 Above Eguation (6) may also be Equation {8) below.
[8]

{r-uymodN =1, u=123..N-1 ... (Eguation 8)
[0153] In the above embodiments, descriptions have been given
using ZC sequences, but the present invention is not limited to this,
and GCL sequences may also be used .

f01541 Regarding the sign within exp of a ZC sequence and GCL
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cyclic shift sequences, if the number of RA preambles used in a cell is

known beforehand by a BS and LTE, a configuration may be used in

which a number of cyclic shift sequences is reported instead of reporting
se g uamumber bitallecatedsséduences oriumber of 10tmdelkesuFhid ivr +j may be
because a number of allocated sequences or number of indexes can be
acquired by dividing the number of preambles used in a cell by the
L0115 humbekiof éyitic 8iife E6quenices 0156} Wiso, 49 & 5ystent tHathakBg ve been

s ho wePmhinediuserof £yelig shift sequenaes, cif thainueherof RAPreamRlgamber of
used in a cell is known 15 beforehand by a BS and UE, a configuration

indeqgsy Be U9 Wiich “eylitshit SdLATA I Rpditéd mstegir ined use of
cyclirepeting asumher of alladatet] sequentes opfumber pt kdexese Thisssd in a
cell PECRUSE.a ymber of allopated sequenges on pumber.of ndexes can e
acquired from a number of cyclic shift sequences obtained frém’ 3

used seguendeilehgth Nnard bwic tslﬁiftfaYﬂdl}im As T0157]sRurthemaere, insa reported
instc VIR thah makgscompingd.use gl cyolic Shift sequences, dbheumieiber of
_ of RA preambles used in a cell is known beforehand by a BS and UE, a

indeggsfigurdtidhmay b& crsEd S which thé B8If sifd (radiusy i feportég uences or

n um bnsteagrof; reperting 26 annumben efallpcatedisequencesioraumber @fumber of
indexes. This is because a number of allocated sequences ar number of

STt oY it ool howiac s trads s G RIS

[015the celllsize (fadius) y[0158] Inithe abeke:embodimentsd configuritionslic shift

sequ Q%\/Ceelg?epé 3%%?%"1%%% g%hl%l%aﬁ)ﬁgzg}lglg1%86]yeepcgst%lalei 3 S%jefplr 1s known
correspondence relationships between sequence numbers an indexes, _

befo paha eenfiguratiromay &ldd be dsed iniwhieh &t icobredpondepcesed 1n which

cycl i"@'astiﬁpﬁbi@x%%‘ﬁ’ﬁ%”@ %@qygﬁ‘%ﬁr@@ﬂ‘bierf@tr@aiad@F is.ohtain Ry meang @b er of
an equation, such as sequence number = 35 f(index number). [0159] In

atlo Ghd ahove dMBAdifments! cdSe8 e bebn dedérbett by Way df dranfiéause 2
n um Bewhiell thelpresent iventign isrconfigused asud4 thardwate, ibud #is:alscan  be

pqssqulg for the preser’g invention to l])e im%le ented bg softwareb[tOlGOAd fro
AC9URE Sundtion biocks' G584 in the 5Js%ri3p ions bf thd Ahove " efbodiments rom
s e q uanedypicatlyg irhplémented as LBI's; whiehzare> Birteyrated circuits. These

[01Spﬂ?yb?.{m‘?&?g}%t@peipdif‘/ﬁdugnys%sstem that makes combined use of

cvelic shift sequences, if the prumber of RA preambles used in a

used

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 is
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 & preamble sequence table 1is wused 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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single chips, or a single chip may incorporate some or all of them. Here,

the term LSI has been used, but the terms IC, system LSI, super LSI, and

ultra LSI may also be used accordinngJO differences in the degree of
hardwmtegration 110 {0161k The mpetkoed of implementingpintegeatedicircaitryiisn to be

impl oot el'migeud fo ,L§h 1atr‘{gElrp\;;)!ementation by means of dedicatec_i circuitry or
a general-purpose processor may also be used. An FPGA (Field

1016 PlogrdrimablenGate Arkay) tdrswhiek programmitg iscpossiblerdftar[ | S1e above

embd 69%}@%@’ o, & ée?%fﬁglé@?l%r pr%ﬁa%r@mi@e 15&@@1’3@1”@,“0% ich are
circuit cell connections and settings within an LSI, may also be used

inte 45369 7in the ekt of theli6duBtbh of &n Ieyra@d Gitast (ndividually as

s i n g impl@mestatan dechnglogycmherehy kS| iscreplaced by adlifferent all of them.
technolagy as dyance.in, or derivation from, semiconductor. 20_

Here e A i oot BESTinclion Dlode b of CoLTLt b pelibiel 15T

s u p e using that tethniologyl- e mppiication df chiotectinotogy ot thelike id afdgrences

in the Pessibility. [0163] The disclgsure of Japanese Patent Application
No0.2007-071194, filed on March 19, 2007, including the 25 specification,

L 016 drawingB antrabstPatt, 9 incabratetitdremh By referaned inid eMtirety. 15 not

1imidedustial Applmfailiiyn[glégﬂ @\M#Qﬂﬁ}%r?p&ré methed aﬂ%ﬁs&q@%@eo ircuitry
report apparatus 30 according to the present invention enable a signaling . .

OF & BB IR BEP Sl b & ARt (ARG ekt Fores Ghbr bR G (Field

P ro gsequenges or@&Gle seéquenced alloeated to pne gel frami a base statiomtos after

[S] at%@lrnlgcl c;[i(aiboenredu%ed, and ar(Iges g%tylegfor % e in a mobile

communication system or the like, for exafhlf)fe. }5635 ELAIMS 1A allowing
rec o Béagerice reporpdpparatus thaedorrefatestinderasshavidg seorisecgsivevithin an
1.1, ymbers)to,a plurglity of different code sequences and allocates the

indexes to cells so that the indexes are consecutive, 5 the sequence

L0 16 ehort dhpahatus BB mpriding: e stofdgé SecdtibiPthatdiofds ntegrated circuit
i mpleafrespendence selationships thatcosielate Mlexes baving €anseCcuive: fferent
nurinbers to a pIuraIit(}/ of different code sequences; anc% .

technology as 'an advance 1n, or derivation from, semiconductor
technology, integration of the function blocks may of course be
performed using that technology. The application of
biotechnology or the like 1s also a possibility.

[0163] The disciosure of Japanese Patent Application
No.2007-0671194, filed on March 19, 2007, including the
specification, drawings and abstract, 1s incorporated herein by

reference in its entirety.

[ndustrial Applicability

[0164] A sequence report method and sequence report apparatus
according to the present invention enable a signaling amount
{number of bits) of a broadcast channel that reports different ZC
sequences or GCL seqguences allocated to one cell from a base
station to a terminal to be reduced., and are suitable for use in a

mobile communication system or the like, for example.
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a report section that reports information combining an index 10 indicating
one of allocated code sequences and information indicating a number of
allocated sequences as allocation se%ﬁ,lence information based on the
correspondence relationships. 2(rheAdeduence report apparatus

1 accg[dgkgq_tg é:ha&rg Jr’e é% Whgrf?Wathtrg ROFE.SECHON, W:heﬁ gke Pf?g.% xes having
sequence is a Zadoff-Chu sequence or GCL sequence, and the storage

con s }EEiGN Staredn Refdtforshibsithaf édirefatelindekEs Haling edrisédfivences and

allocRumbers to ;& gequenceneaber r5a. hha (1<aeNrdlset seppits allosationutive,
sequence information combining an index indicating one of 20 allocated
the sefbsdbiitientd S&ts ARA B a6 MAatd & number of allocated
seguences.gd The sequencerepostiappraratus acesrdingdio claemdglationships
that ?B%%!Pﬁt & 108 eesFe {'599 i%‘geéc}%es ‘é%ﬁﬁ%%%%”%elgﬁl 22el3teN3NP3 4 ity of
‘ or which a number of allocated sequences is limited. 4 The sequerice
diffempott apphratssiaceolirig té Bldim 3, wherein the report section, when
the storage, seetian storeg the, coresRondence lationshipsdifening fom index
.. each allocated sequence, 30 reports allocation sequence information _
indicyrmBiging & indek typl Gridicathg & Almbet DR AIRERY sédibnced Ehgmation
indidbeiindex 5 hheseguencel iepostiapparatis ageardingsta claimald,i wheseiuence
- the report ectiog, Whe&}the storage sectipn stores F»Stcorre%)ondence
110 AHARLhiBE thaf cBfteldts if§edes’ a(\’/?né)ec%ﬁéaeéﬁtl\?e numbers to all sets
of allocated code sequences in a number of allocated sequences, reports
> an index indieqing,an. 36, alaepted cofe sgayence ARG 1o claim 1
sequence information. 6 The sequence report apparatus according to
wh e rgaimth ewitarin linferimatian indicatingitheciufibscefafcatets a Zadoff-Chu
sequsgquences Sds@cyclic ghitt amount, 7, khe seguenes FepQIt appafatys  stores
according to claim 2, whfrein the storage sectjon stores correspondence
relatigaiohsRing that ESTamaté iNdERECRating Bordbeuti@ AGmbéts fo gum Pers to
a sepluratityeof 3@ differentcode sEquences-sothat appkcahle celp tadikofallocation
sequ3dkeode eduence for awiieless Gommypicaion moblle galon . oo ot
apparatus Rat moves at high speed Hre ift ascén Ing order or '
allo deseénding cordeq. US8:The seguehce repgort apparatusiactordingte @ number

of aldi@ii2ed seguences.

2

3 The sequence report apparatus according to claim 1,
wherein the storage section stores the correspondence

relationships for which a number of aliocated sequences s limited.

4 The seguence report apparatus according to claim 3,
wherein the report section, when the storage section stores the
correspondence relationships differing for each allocated sequence,
reports allocation sequence information combining an index type

indicating a number of allocated sequences and the index.

5 The sequence report apparatus according to claim 3,
wherein the report section, when the storage section stores
correspondence relationships that —correlate indexes having
consecutive numbers to all sets of allocated code sequences in a

number of ailocated sequences., reports an index Indicating an
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wherein the storage section stores correspondence relationships that

correlate indexes having consecutive numbers to a plurality of different

code sequences so that applicable cﬁéﬁlic shift amounts of each code
allocsaguence der a svireless eomimahicationi mobie gtatior 20iapharatug that .

moves at high speed are in ascending order or descending order. 9 A

sequence report method that, based on correspondence relationships
6 thattéreelaté fhdexeschaving ¢ohsetniveraimberd to- 253 plarality ofclaim 1,

whe rgiﬁﬁr?ﬂ_tfféq% SEOYANCRS: TERPILS Ja§1§905§{'_ﬁr}3%€}ql&ﬂ%q infermation. guences
information which combines an méex indicating one of code sequences

is 2 gisddted®tdid Celi8@dhthat the indexes are consecutive and information
indicating a number of allocated sequences. 30

7 The segquence report apparatus according to claim 2,
wherein the storage section stores correspondence relationships
that correlate indexes having consecutive numbers to a plurality of
different code sequences so that applicable cell radii of each code

for a wireless communication mobiie station apparatus

sequence
that moves at high speed are in ascending order or descending

order.

8 The sequence report apparatus according to claim 2,
wherein the storage section stores correspondence relationships
that correlate indexes having consecutive numbers to a plurality of
different code sequences so that applicable cvelic shift amounts of
each code sequence for a wireless communication mobile station
apparatus that moves at high speed are in ascending order or

descending order.

9 A sequence report method that, based on correspondence
relationships that correlate indexes having consecutive numbers to
a plurality of different code sequences, reports, as allocation
sequence information, information which combines an index
indicating one of code sequences allocated to a cell such that the
indexes are consecutive and information indicating a number of

allocated sequences.



