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1 DESCRI PTI ON SEQUENCE ALLOCATI NG METHOD,

TRANSM TTI NG METHOD AND W RELESS MOBI LE STATI ON

DEVI CE 5Techni cal Field [0001] The present invention
relates to a sequence allocating nethod, transmtting
nmet hod and radi o nobile station apparatus that are
used in a cellular radio communi cati on system 10

Background Art [0002] 3rd Ceneration
pESERIPEION

Partnership Project Lo ution

SEQUENCRUA EBQURNEENG" M@Hé@&bnEEA)N SMI)aabﬁﬁeMF%HQD AND
reference si gaalp{ FBY Wit isT APRIN DEYRCETK.  The
op

reason for rng a sequence as an RS is that a
ZC sequence has a uniformfrequency 15 characteristic

T%nl‘ijmr&%fﬁ&‘&d auto-correlation and cross-correl ati on
haracteristics. A ZC sequence is a kind of CAZAC

[(@0ist The Prpskit uu@eratm@in ZelafeAuton AcHTUEDEE | YO oy method,
tr%ﬁgﬂ?ﬁgrﬁg gﬂgPﬁ?pdrn%s qngﬁﬂgos!tlaﬁ%r%p%‘ﬂ%tﬂ @At hr®fused in a

equa 7(12 / 2+n N :even
celi@hrr(ﬂ@(ikol-wmwﬂ@)ﬁaﬁﬂm S(Y@EPm (Equatl on 2)

Background Art

[0002] In 3GPP LTE (3rd Generation Partnership Project Long Term
Evolution), a Zadoff-Chu sequence (“ZC sequence”) is adopted as a
reference signal (“RS”) that is used in uplink. The reason for adopting a

ZC sequence as an RS is that a2 ZC sequence has a uniform frequency

~characteristic and has good auto-correlation and cross-correlation

characteristics. A ZC sequence is a kind of CAZAC (Constant Amplitude
and Zero Auto-correlation Code) sequence and represented by following
equation 1 or equation 2.

[1}

2””(};2 124gk)

. N :even
a"( ).... 2xr
- jT(k(k+1)f2+gk) N odd
€ PV -0 ...{(Equation 1)
27y,
A 12+gk)
e ,N :even
ar (k) - 2y
Fe—(k(k+1) 2+gk)
N ,N :odd

...(Equation 2)

[0003] In equation 1 and equation 2, “N” is the sequence length, “r” is
the ZC sequence number, and “N” and “r” are coprime. Also, “q” is an
arbitrary integer. It is possible to generate N-1 quasi-orthogonal
sequences of good cross-correlation characteristics from a ZC sequence
having the sequence length N of a prime number. In this case, the cross-
correlation is constant at YN between the N-1 gquasi-orthogonal sequences
generated.

[0004] Here, in the RS’s that are used in uplink, the reference signal for
channel estimation used to demodulate data (i.e. DM-RS (Demodulation

Reference Signal)) is transmitted in the same band as the data
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[0003] In equation 1 and equation 2, "N' is the
sequence length, "r" is the ZC sequence nunber, and
“"N'" and "r" are coprinme. Also, "g" is an arbltrary
integer.lt is possible to generate N-1
quasi - ort hogonal 25 sequences of good
cross-correlation characteristics froma ZC sequence

havi ng the se e | t.h nbe

s PERVERRC, T, Rl R papatwic
zbeia\aﬁcaﬁ, thM\I_RJS w}]amg mahhﬁgtmdl1nseqxaerwe§>agdnerléaredxamp1e
. re, i.nt at I t

I% gggﬂ@ﬁﬁr@awgwﬁ %bmﬁgn’r?e?ﬁe t?%%r%ﬁs%{a]"‘ik& e DM-
REEmadubmisisiat bafdwelth Did Rﬁis@Demmle&tl onikRefiee.enfethe data

1)) i i ] d i h
Pethes et BRRcn B9 s aRaDRAE a3 uliiR ol b Aawiam
it radns niwas RABT shanthsb dtih 3@Pﬁ‘aLﬂ"@y ore B RS dognplisgl of twelve

saéfz%rrm rgtng%%r{;sle e%ar gx h%qgc%e ‘ﬁég%g’segaeﬁ&elength N of
1Bl ock)3 is hse@MR$ DMRFi dwitois transmitded insomg FBonad a ZC
R k r igO: t

e Hd B3 IR P T son, Bt JUbNERS o
i$ wornRBlisted Alnstoyo R’ 8P ¢rEE, winsrea BIE iseqeunmsrhasdgg of sequence
1%)(@41%% éfji)?%rrri':eﬁssusgﬂm%‘fﬁﬁe-gsl Jf 18 S%Gcﬁﬁ%@r}ﬁ%ii subcarners

a sequence [ engt or 13 1s Used as
IDMeRSrathétbyi sythiealdyierpedding éhreSﬂBlen@ﬁd thatzg, by COPYlng the

h%gg%ﬁﬁeop% E{qu?en%%que%@ thBNGd ol +RE s%ﬁu@ﬁcengD% the other

as a hat 10 1s transmtted in two

hiade wheineh Z& FO1sasgdiod nBEa Ferancsdgueticty ofehdton 39 is used,
of)h}]R§rof2i32's%b%%ﬁ‘#crsaoplth%Qéar}l%@qp%&l’ék@c&& (% p%ffformmg

subcarriers is generated by cyclically expandi ng the
teunpadinge thehin: Bysdelstingopaatf thkes@sBcat a of the

[ﬁ@lyfncq«xé 0t Rfethah! o%ndlmica& SEOURRGRenddR, t B® reduce the
ot her hand, when a ZC sequence havi.ng seq % ce
iptergenenRe Jretw3eBDYgRSSs Bafi arggiscq APREN Ailiezent cells, that
§utiea%d@cresttﬁé %f?%ﬂatﬁ%t?rf&drﬁ;egﬁﬁeb@%-@g b¥n each RB, ZC
erform runcation a eting part o
SFaee%wu%ﬁébffchmgﬂA%ﬂ%e RS GFe aFicBetat Hga%@cent cells as
mqqagr'@eshrh@ rd@@éJC&ghEﬁlsmbﬁt &ahdreate 1be|tdwexﬁn1ned by the
s that se en s, that ..
SPReOY R st Rl APArDEETTorP D M- RICTSTEToM nsmission
bHahdedethsREse Kﬁlﬁ@l@@gUBé}iﬁW%emEeﬂsf f Hoﬁfﬁvcﬁgﬁﬁlﬁm:eequences of
ers are allocate a
SHERR: 4Fmerioee Pan BAADN QTR L adoriRmERD) U different
ssqhiesdd 1a@gthn, sachuttblexeahnd sherificorembMalSsoHZC sequence
di f.f erent t}‘akgr}lsm ssi on b ndw dt hs are mnul ti pl exed

nya RS Pased ERREVET® af“‘t"c sequences of different
{t}oaﬂ]smfﬁs}' a)n1sbancﬂimigdmlns1lluhtahtmg cioGssequdnaties ofaracteristics

AR B RO B RS AL AR Rt s
vﬂugh acrreo&symmd bbfamnnp]ute[rosﬂﬁﬁl]laﬁbﬁ;‘, 1 Te te nhioagrsanvific, FI1G.1

lus 13td E ngrgsrso&rrgf)at{o%l %hh?&t&ﬁ@ﬁ@&%@%é&ﬂ @Szc sequence of
a sequence length N=11 and sequence number r=3, and ZC sequences of a
sequence length N=23 and sequence numbers r=1 to 6. In FIG.l, the
horizontal axis represents the delay time using the number of symbols,
and the vertical axis represents the normalized cross-correlation values,
that is, the values dividing the cross-correlation values by N. As shown
in FIG.1, the maximum cross-correlation value is very high with the

combination of a ZC sequence of r=3 and N=11 and a ZC sequence of r=6
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bet ween ZC sequences in conbi nations of different
sequence nunbers, which are acquired by conputer
simulation,. To be nore specific, FIG1 30
illustrates the cross-correlation characteristics
bet ween a ZC sequence of a gequence | ength N=11 and
sequence nunber r=3, and ZC sequences of a sequence

I th,N=23.
aglﬁglgﬁgﬁi ?B%fglgggﬁf urr%ggt?lggg:ﬁgﬁe%ém&e he cross corre@hé‘ibn value
ih he Rimdiertradsosisetual Bandwitithhé/ Ny thaIals &m’lsl

t.he normal.i Cr.oss-cokr.el
(3887 Fa i i e ARG AR FAIRR 1A B ALYl Gce af DM-
R&lites chye NvheAs ijmmdbnﬂbﬁailomskﬁ feX segmgnces that increase

Cross-corr.el ati on e, LS Vi i W t.he
AT RTEI Ao DS hulalt b8 afheedll e, o Wemore spspific, 2
Zsceqsteqneeo@fofrx:—& aBdaNd 1 N=28] aah€d ssqudrowt of hrbeand MEs23 are

h r than hg.cro -C e [
atl Ak 54 &8 ontlbgﬁdvm ] i, %}fb\l %ﬁ%ﬁllﬁ V‘?é e II\l[i]ria "1[60%%7%&@ 2 2C
sléqﬁﬁcq ofar=<l agdati=i11l ast raeltqq*aged He ieHle#Bcellp this case, the
coﬂ{rpg Sr}ﬁeth%fz% qE)%nhQ oF £LASELIRE!Q §ﬁ§9étfeﬁcto cell #A and

|o S uences that increase
the dﬁéscquqned%\of ofic and EF%@A%C@@?% tegieHceRt OééM sompgnation

f
SEDIDR, UL, 20 RIS ok LUK e 20

sandencez Of seuendeNat 11 aldoegigdNeop 3eHn#iBa iRcregsgudhe dnter-cell
19Ier5‘er@n@@do n%id HE %nldoct?&f‘s@ghgnﬂﬁl | gdtBadl® LRI Sccuracy of

case, he co |nat|on Of sequence of r=a and
cmamaelal ¢ssimetden t endeldesplesndhe 0detse dzamadiyatinue psfformance

(fefggaﬁéldmg:gi?fcﬁ{tll pgcated to cell #B, or the conbination

sequence of r=b and N=23 allocated to cell
[8A08hd Thea\zedséaabnwbéfmﬁcd andCnseauertoitasgting method

cﬁﬁél'os@f@ ih "N HAPaterdthepbtiBEncel | ik nlgsd eﬁ@n@e Rfilular radio
DM RS,  and, consequently, degrades the acc

CONHARBICIENN FEFTM antP dEgPafeRIFH&e aﬂ%\*ea é%af“i%l’atent

MJ@&&MC@Q&@@%@H&&&@Q@IJdn@amaltmn bﬁ@@]seﬁeew@ df high
such probl ens, h(g fZC sequence I e} t| ng h 1"
AP ST BEELET om RBf. BATEART POBIREA OIS, (R dFIng Goe

oebb | apjGadi @ GOndTdpi Gt il@ﬁlstsa/ﬁﬁgmheTCZGede@teance allocating

n rcelllnerf C n- Pat e

L Egds GO S NG 4 ACSHOPRALTE oA SBqreEbD ogpment 2.
hthI(ZQQrmeSeﬁmpBA shben andidil fiererid. sequehoen in FIG.3, a

le cell. Q91 FI G 3 is_a,diagr .

eioF’?rk%&“ 198 r?éa t@e %&qggﬁ%féncJéO ¢ cé:trf)hsgjc%rteh%l 519, Whe is, 2
cdinsisinasied dnTlaI‘KID -sifguiente Dﬁ(rerﬁenid N=dridaidbn- Patseguence of r=c¢

c t I n Fl the 0 LG 2 i
ool ShamlreeleEid: 3 IR AR JpPI MR LD M EALR  atso,
meqhmneembeﬁatmxglmfczﬁswenced atfllngh drbat-ciosrelati@n, that is, a
conhi n t| on ZC se n 1 _
cfélbn;ltig é’no?f? = anaufi&‘g%%?%s a;ﬁ({)g_tﬂdg?%%aég?% Iugngé:‘)fr b
andl N<(X3gl is #BRoicatadhite tagedle AbHo(cedhdtthdn this case). In the

smnf% a‘ltll QP Os{rm%g;losbte%liﬁﬂgea%eosfc}ﬁ&%ﬁ]ed by one radm é‘;ase station

SS- COf , a CO i nati-on of
Wuﬂwe aoﬂ mndsaqn@bﬂMﬂ@n@Bcnwmeseﬁu@@ecmek&m allocated

tgnﬂel\ls:gtﬁe deﬂ azluleoﬁQI %guittﬂ;l@xecd ng'l‘ﬁeﬁﬁhl:e (£8L}-c¥B iflerference
is reduced

[0010] Also, Non-Patent Document 2 proposes a method of finding a
combination of ZC sequence numbers, which are used in RB’s (hereinafter
referred to as a “sequence group”). ZC sequences have a feature of

having higher cross-correlation when the difference of r/N, that is, the
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30 single cell, transm ssion bands are schedul ed by
one radi o base station apparatus, and, consequently,
ZC sequences of "high correlation allocated to the
same cell, are not nultiplexed. Therefore, inter-cel
interference is reduced. [0Q10] Al so, Non-Patent
Docunent 2 proposes a nethod of finding a 35

SO el £ PSS ARG ool B ot

E@eaaquemqseﬂ@a/efaaﬁ eﬂi;maey HB Hawd. ngnethgh)emC sequences that
Ss-,cor ation eren r/ N, _that
lge dﬁ?fl&ﬂf?’?%@r e#:]err)gi e&?&h Lce °h %rt}}anse%u Ifggtermined
ﬂheﬂgioﬂ]d,l sresfmiddefront hhe £© rsequbmsefsdoﬁleaah Jejuend ghefmultiple
arbitrary RB (e. one equen ha ke
F AR AR B %, o F PP e fF oF SR PaERL Bl
e det eFitG deds t fir ésdgokul, idpetrhitupdaf sequdndve ZEup generation
seguences of .e RB,».an i ple n
oﬁlng alrSé:IO do?%t e%ntPa% o8 tﬂrqcu'ﬁyentt g Sé{gugﬁ%gegéﬁ% fi6fizontal
200 FeprBe@sAriNs, andithgr wentidal ustis atprﬂ}ea%éhwe?ﬁémquence of
ge t n
H5BRe 0 MHA) LRGBS SLEeaRE Ak h MaAL EE R ones soquence
mimbelambl aifve svbr t iFrabiafte, raap%@smwmchehm@eqbemﬁéerence
R uERE th b Sind ‘ré‘ﬁrélgéee%%&c%eﬁﬁ&ﬁ%? rb&RGReNRd to as a
and ce sequence
‘Hef@enw tsequenacezt s%@memréphavifnbibtﬁelﬁe(ﬁ’érléhc@ the sequence
iéﬁgmeggs%mmataldﬂboﬁgqufaﬁaeﬁc%s qewﬁmelsnymefedr Between 1

is‘referred to as a "reference sequence.

andalib-b), 1b/Nipis /13 (N@ixéthssw@n@@qdé%ml@n&wdlfference
(ﬁs A€ 12} dtﬁ’! trgf&@ﬁcBE%/ﬁBde(ﬁlpai' §o ]cr( Y@E'scthdnsﬁlepxt'edeé%mmed

ect ed bet ween 1), rb/ is 1/1

'@é%ﬂ!’@r}u@aegrft rfavnﬁaf@@m HétedZQr é%%efsof)feaPPNRﬁ &Pn geReTate 2

%ﬁh@ﬁ@@g{%dﬂol Nm&qwe fePer¥nck &3 usﬁl@@nam%ed@tcﬁm%mdand in
hreshol'd, "are found fromthe ZC sequences of each RB

8 SGEHPHICESH 28BG9S OTRFTOIRIICAFE STOVPR 2F L EEREAERA.  Thus, it

iSCHUSNER NBMRehetae CRATORAL SthencB xREuSANDT PERAC Gffmber of
as above, other sequence grou ps .are enerzt ed. Thus,

riefefiegep oiequspeet BUBKASE! iR of ettt At FedGpdte Nb-1
él@feréﬁ‘ﬁsd’tjﬂmeé ggtmge I @feRE emﬁnggqifeg@fe%dmﬂgezs:, sdgft@hces, in
pOSSI ner at e | er.ent
whishonlitiigace Tromr e/ 55 dagal oot Je1elbing peedetermined
t&ﬁ@lﬁmfesovdr%hp/\ﬁ‘lb@@v@ndlafdf'ﬁcfeﬁﬂgaegﬁé)ﬂﬂiltqd F%Mmpss lﬁwuadame ZC
to or ess t re termn resno over
Orehess 2 intdnaCa B RR A ot M AReRa g Q. ARt therefore
thequencas cah@nibrtb udedriap bbhev@dnrallldy dfheseﬁwencte prevent
nce nunbers o

f 25 th
BOBRbaR T CBTIEE 0o Ao SABSTE POJBIC PAnGRe qisp erodfs from
Selrbgping #s abquenpedetdrmidpdabnéshoéduenre g dopsexample, a

from over| a t he above predeterm ned threshold

Vagumé?ss g2 plgr(gﬁb&npl e, a value less than 1/ (2Nb).

[[OO(D:L]Z] FFE}SS% andd FFEG58B1 ilustrat®t exexgrips esf ofequence groups

SSURIECHI" BP0 AN BES o B h8n SEAROS UYL RAURY in Non-
ener a et hod- cI 0S Pat en

IQatehbrIchmtséqueﬁic@ Iﬁ1¢gtShq1N:n® $engthoN he §uti tre the prime
WS, (A 1o LARRE ¢hD et RRulERS SUNPARR! OF Eradbtfssion in

ransm
the transmlssmn bandwidth and that is the closest to this size, and,

furthermore, the sequence length N is uniquely determined from the
number of RB's. FIG.5A and FIG.5B illustrate sequence groups (ZC
sequence group 1 and ZC sequence group 2) comprised of ZC sequences

that satisfy following equation 3 in a case where the reference sequence
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the transm ssion bandwi dth and that is the closest to
this size, and, furthernore, the sequence length Nis
" uniquely determ ned fromthe 35 nunber of RB'Ss.
FIG 5A and FIG 5B illustrate sequence groups (ZC
sequence group 1 and ZC seqgsience group 2) conprised
of ZC sequences that satisfy follow ng equati on 3 in
a case. wher.e th& ref erence sequence Nb .is
e

lefgttariabtmelﬁeﬁ}é e TelsgeRe SCRYRBES mﬂn %r fpofs 3 ofy2. In

ad o &e tthfﬂ‘eiﬂbﬂ@sﬁﬁh d sXtforl $xahle, SAADNIE), (1 e. 1/26) to
2Nb€ e. 1/ 26) py event thg game sgﬂg ¢
PR § w@menaffw@&e on BFiRef7q1§d5f 18y ALHELTY of sequence
gifupdPs. S5irb/ No-r/N Xth ...(Equation 3) [0013] Thus,

according to t L ocat ds
di scl osed in Ngﬁbé‘z Eﬁifﬁogﬂ’rmnt (Eq'gﬁtdoﬁgﬁ Pat ent
[dmcaqrremhua, aﬁccﬁﬂﬂﬁ@ﬂG&h@rﬁqheﬁaﬂm‘ll@cﬁhrﬁg‘ m&Chods dlsclosed in
ence?Pthat make g]g e%etncsﬁ&?) r/N e uaI to.
NP& ateRt PocP etk e ARE HRARERFISLA I BCUPRAE 4 2 qu“ence group
c@ﬁﬁﬂ@ﬁ&&&l@ugbmes skat nfakéGa lﬂf&emmoés,’mmm to or less
reat er, cross-c t|o an a predete
Sofetdeontl huesbole b o BAERl b B thmprised of 2C
s@uenpes S edviagat grbalter t Iasossn ngtrelciednh . ﬂﬁymt has predesermined
at e i nation of

passi bl al .o
theE A a8 Hseraiege oo 0. BSPPEREY I SH RGF drrfE g qliocated to
tizesjnghe ecllengd hshisomiehes. sitnigl go sséblle, toamidocatduc eombination of
nt er-cell rfer t
2l AR S pr0lyeht, $FSREEor RO 4e EftfordhE Wi linde fengths to
tHe- sihglke Cplli mkd Reﬂacemnter-&eghaﬁtb;f@% TSG RAN
WGl Meeti ng #47bis, Sorrento,ltaly 15 -19 January,

2007 Non- Pat ent Docunent 2: LG El ectronics,
Ne#- E&‘&EﬂZDd'cBlmuhtn el oatet orR DO 70B6RS é‘SqW WMlpcatmg

A8 9, FURER. VGEE BRSNS Tog nan
WG Mivetion 4 Ttk e ortentoeltabl +8d 19yJamery.nd@dt i on 25
N%I RHiter g‘gyﬁefu%;\%mw hd Eﬁeaﬁmgcmbbpm . ﬂglmagqﬁethod for

Pat ent Docunent hr'eshol

UleRf sdquence avith etidfrgenbflengths™s -%G?P x'Ean&Pd& WG1Meeting
#&ﬁ@i@f %'te§§119£s trbl%lﬂ&”'idi’&fchoié RB3§, 26010, consequently,

] oW ng probl ém arises. [0015] FIG6 is a
diagramillustrating a problemthat arises when the

Disclosure of Invention .

Problems to be Solved by the Invention

[0014] However, with the sequence allocating method disclosed in Non-
Patent Document 2, the threshold Xth related to a difference of r/N is a
fixed value regardless of the number of RB’s, and, consequently, the
following problem arises.

[0015] FIG.6 is a diagram illustrating a problem that arises when the
threshold Xth is set higher. As shown in FI1G.6, if the threshold Xth is
set higher, ZC sequences located near the boundary of adjacent sequence
groups have a smaller difference of 1/N, and therefore cross-correlation
increases. That is, the cross-correlation between sequence groups
increases.

[6016] FIG.7A and FIG.7B illustrate problems that arise when the
threshold Xth is set higher, using specific examples of sequence groups.
In FIG.7A and FIG.7B, the sequence group examples shown in FIG.5A and
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30 threshold Xth is set higher. As shown in FIG6, if
the threshold Xth is set higher, ZC sequences | ocated
near the boundary of adjacent sequence groups have a
smal l er difference of r/N, and therefore

cross-correl ation increaseg That is, the
cross-correl ati on between sequence groups increases.

016] FI 7B |IIustra abl th at
FIfF 5Be sthefrefne IEnrBs ot Sten<eie i RIBR P TS, () seauence
groRpsi(iiec E€asm|wsmcef gmcp.:elnmdgm;mqutmd:pgeoap\ 2ndhown in

PR T g O Y B U A I Hhgrrence

ofl /I herotvWoarie Jaefae cgooupsrfclaion Z8ike @ neeywymoap df other

and ZC se enc r ou sho i.n, Fl.G 7A E 7
SSAREDRHEER Cﬁ§g%fuﬁgéééwﬁa%wébs4 * Pt ? erfje?ge&o nences
inr ¥ hf RBNisalNdl1 laarlgisr lmEﬂ&Sks cinrtﬂlel range mﬁM/Nh=OZ® 1. Therefore,

%nqtp?”‘:eszrﬁ%g [ 0eh PGS REEndi Bimb LR 0 R B, S MW ber, the

Fe&Guences R
mhhﬁelabf]Zﬂ&I seqhenved Snclreashsa than geakef ardﬂﬂﬁﬁenge lof r/N from a

re%wgf Sﬁgxsleﬁggvsm lperFi!h% 7@ /P h llg 7% X\h%etnh‘&le number

§T% e nu sequence
oﬁ RB easesiatgeat thakdsa \dhehi eﬁhenseqlmnqe/ fedgthmNg is longer, the

é%r{e atc %%g'%gﬂ%@ A&reflg&an a threshol d. Also,

SIS er, that is, when
[OtOHé'] seﬁjae:rmmeralse,n‘yhhnl\ﬂhpsthmﬂgéd tthis seinprapllet, the number of

2GRS IFhedt PR L SSah BRP B0 dePPlbes ) INRRHAR, when the
mﬂﬁi}seqﬂéw:esiﬁmmilng that éguwhen f@aeoimueeee demgth N is shorter,
th%s V\‘%Q‘l ' %’se&@&%etsh&la?‘éﬁ'@gﬁeg’énﬁ% &n%%f?m—é &t at 1/N

sequence ['en IS shorter,
lnmamvlaés Nl sdeprenssss andatconseq prridBnwhen tbﬁethreﬂ:g%d dp further

sthANED 1 ill ﬂxtbeycg\f Z%esre\dﬁleﬁceé\l'f&rmﬁ%raeﬁé §¥encd roup further

conséquent e threshal urther small e
deareasasmb ohlsoh tzeaeéqaeﬁeéélefmﬂﬁweaogw@é engffao{fpsequence

h%}#ﬁﬁlge{o qgﬂf(ﬁﬁ%@éueﬂéani@errsaﬁlﬁ%&&e&ﬁ?néd]fthﬂenﬁl@ervals is
terference, If sequence hopping to s

adpniedsed therbere faw ‘ﬁ%é?&sm%éﬁq‘ﬁ% R %F(Fa?%bi:s‘*w‘t"hed

th%Omaqaeh%sinaﬂ%ﬁlheéﬁe%;ﬁ;efﬁwﬁaeyhdaéﬂectof sequence
mbers to be sw tched thet domzatlon of

[W@ém@%é@erﬁexﬁ d2s ohipcdt PEIDe PrAER] Ipyepdon to provide a

sdg@h8t OsBoadYiRD) Aethed ibae Biﬁsfﬁﬁucbnvﬁﬁfﬁsh@dﬁrrbmtmn between
provi de a sequence allocating, method that .can

didfereut earench FEHR ISR IR LALNE Tae yahe a’fzg«ﬂgeq“emes

forhiihe nRi ﬁlq%leﬁbﬁg grbgpnuhber and DMosagdentesa cellular radio

25form ng %uence group that are allocated, in a
commuRicat ‘?%\GV 8bmuni cation system

Means for Solving the Problem

[0019] The sequence allocating method of the present invention for
Zadoff-Chu sequences represented by eguation 1 in a cellular radio
communication system, includes: a reference setting step of setting a
reference sequence length Nb and a reference sequence number rb; a first
threshold setting step of setting a first threshold based on the sequence
length N; a selecting step of selecting a plurality of Zadoff-Chu
sequences, in which a first difference representing a difference between
rb/Nb and r/N is equal to or less than the first threshold, from the Zadoff-

Chu sequences generated according to the equation 1; and an allocating
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Means for Solving the Problem[0019] The sequence

al l ocating nethod of the present invention for 30
Zadof f - Chu sequences represented by equation 1 in a
cellular radi o comruni cati on system .includes: a
reference setting step of s?tting a reference
sequence length Nb and a reference sequence nunber
rb; a first threshold setting step of setting a first
stemr @4 hdi erasinge dberplvmalite pfe %@é gﬁ&tﬂhsmu%%l wleried. to a
sSheRepf selectlng a plurallty of Zadoff-Chu 35

uences, which a first difference representing

[0 3Yler dheradie BERLIEbTREORNET they RrESeRfuin Y engiogy thatggansmits
Z’hb@ff—thﬁ ;édlﬁtnctegrl%%ﬁgééﬁteﬁr Bj?n échfhtﬁﬂid af as £éference signal,

uences generated according to the equation 1; an
cBRIaY] dodeh I§uTatiaR hpanga 4 é&&??&gse{cﬂé’npl':]ﬁﬂta??ttsy otgﬂeshold

bZ@éipfén Cbus&goeuﬁﬁcqsn sl est Qﬂﬁﬂil@da fPEe acelakho [ 9920] station
|

The radi o | le stati.on of the presen |on
aPP\%ftat‘ESr’aﬁsFﬁ‘te§t12§déFF“®Hu“§¥ql§ bt Qe%?‘ie%fi Y fRpAuence, 1
u&(ﬂé«l?_td @ifféreifced be bl 8§ NGENSI @hdlt/N Bs %laﬂ&lalﬁyts ar less than the

configuratio Vi ng: setting sectio at sets_ a .
oppreefh ifpmaBe ato -Gl SEhbEnfengoreRied BRLTEs o favation
lau&ﬁfg ) rbﬂ&%n&baiéq@@naénﬁirﬁbuﬁ rb andeh eefémgcsseuonce length
Nﬁ?h azlie{ adofc{j CEu sequence i n ﬁ,hi_ch% ¢ i

et e rBﬁ’t En"¥YPNB2 TR P F?‘RFH APRATALYS ¢ 3,2 | iEyysmitting
sédtbon thet traneshnl dhe sehvote b Z ZbddiChiCheqaeneensahe reference
S&g&grated according to equation 10 1, using a
T ence sequence nunber rb and a reference sequence

[O(IMQt hThb tsamgumaiteidof methddef Ithelipmekmﬂeinsteﬂtibnrwhcreby a radio
that transmt

AR, Bl 8D afhupt TRl 2R BT W ep bt £TEH S Boced by
eguafiad . 1 [ §024 | refeeertceansgnal, i iy weidiodhef radie pmelsiént station
allalg]é/r% :Esl ggce%gsr %b}./eqauern%%i l%ngth N and a reference sequence number
rb signaled from the radio base station apparatus; selects a Zadoff-Chu
sequence, which satisfies a condition that a difference between rb/Nb
(where Nb is a reference sequence length) and r/N is equal to or less than
a threshold associated with the sequence length N, using the received
sequence length N and the received reference sequence number rb; and

transmits the selected Zadoff-Chu sequence as the reference signal.

Advantageous Effect of Invention
[0022] According to the present invention, it is possible to reduce cross-
correlation between different groups while maintaining the number of ZC

sequences forming sequence groups.

Brief Description of Drawings
[0023]

FIG.1 is a diagram illustrating cross-correlation characteristics
between ZC sequences in combipations of different sequence numbers,
which are acquired by computer simulation, according to the prior art;

FIG.2 is a diagram illustrating inter-cell interference between
DM-RS’s in a case where specific combinations of ZC sequences that

increase cross-correlation are allocated to adjacent cells, according to the
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15 nobil e station apparatus transmts Zadoff-Chu
sequences represented by equation 1 as a reference

signal, in which the radio nobile station apparatus

recei ves a sequence length N and a reference sequence
nunber rb signaled fromthegradi o base station

apparatus; selects a Zadoff-Chu sequence, which

satisfies a condition that a difference between rb/ No
PQQfGWhere Nb is a reference sequence length) and r/N

IS equRIG.BO i@r al efagidbanilduithi®sHohd nfaiodi afeditoctting ZC
t he sequence Ien th N, u3|ng the received sequence
SF%Hﬁﬁq?SNCSHHhPﬁ ePLi@H2Fef er ence sequence number

rb; angicu4ansai &i?agHﬂJﬁ Haelsesdtbtk dagetiodCholl saqusiing a@guence
t he refersnce S|gnal 25 Advant ageous Effect of

EF MR EG SR O EAPLS ARy to the present invention,

it is pussidlie at @1arg€dm0ﬂlim’£ﬂ&ﬁxg:@ﬁfe&la&iplemﬁ)&tmeance group

ggé%{ﬁrfgvg ?}%ﬁﬁ%g@gg&%gﬁ%@%&g gleog?ag?oerrdmg 16 C%he prior
aﬁ?m'sbqumwérﬂm&ngs [ 0023] FIO.1is a

di agr llustra in S rrelatlon

char agﬁeﬂl’ REEEES %‘nl %’ét hnL?eﬁ%eesxamrPl PRad ong. ETOUP
goherditéd dvent ses@aueaqaonpnbpareatinhiohthade aa@:mdimgdo wphe prior
acog&g%grﬂs&gulgtloa according to the prior art; 35

F g%oeg?lgfnp’llustratlnglnter cell

i nt er fBH@6cEs bedisgeamDVI RSt ing aapued emwhvdthe tspeeidt ert that

a%%n?l AL Blnsat?f Sgoquﬁﬂp ocZEpg@%% i ncrease

CPEsSitorvel at ron are a ‘0 adj acent cell s,

accor dF g 74 it ledia@rpmi idlusarating a problemm (gnghﬂbegprlor art that

afis 89N HAIBAhbN0 30 TB1A0%i Phe U PE P! BtaiCd example of a
quences according to the pridr art;

SFcu@nbel groapdiZgrsanuehéaugtaen g a met hod of

gener aﬂ@@]’jsE?ée%%%régrﬂgﬁ%ﬁg‘%oﬁcqregléﬂ +#18 tBE'Iﬁ"ior art that

ustrati ng
aebsaﬁpvleenofhiaﬂs@qbehtéﬁgrlwﬁtéleabwatl@dn%;a 6@@&3@%@11316 of a
%él%iﬂ:eg%rb%r a{Z@nsegﬁEH@éj g?&ﬁpﬁg" ng to the prior art

? rou FIG 5B is a diagram
i || ust FE&i8ntp aﬁ%wahipqtéh@fmagstéaLmHE@SSgﬁa%ap%;ﬁeence allocating

ogenegatigd by c%lﬁﬁgf‘e'i‘&@iogr@&BnﬂﬁﬂSﬁﬁBhor‘sy@%ﬂi‘Odaccordmg to
according to the prior art (ZC sequence group 2

Emmdmenis af dbye é’ﬁ?%qqtdﬁ’?‘é"ﬂ?ﬁg a problemwith the
prior gf¢ d hat cﬁ%g§ﬁ§ ivhRfat gy hhneshal 6 XdineSa 38teshold in

ag*liftgﬂﬂeéﬁﬁvﬂlﬂ?m"%‘:ﬁég e 72?40306 H?g' %%aﬁ?‘%éé{%?t?ﬁghe present
ihtdsdel d Xth is set higher, using a detailed exanple

of a Se%el%?f 193 aggam 1?1u%5c'lrear‘g1cneg r[%l}'lcgmaé of a sequence group
acquired by a sequence allocating method according to Embodiment 1 of
the present invention (ZC sequence group 1);

FIG.10B is a diagram illustrating an example of a sequence group
acquired by a sequence allocating method according to Embodiment 1 of
the present invention (ZC sequence group 2);

FIG.11 is a diagram illustrating a method of setting a threshold
according to a sequence allocating method according to Embodiment 1 of
the present invention;

FIG.12A is a diagram illustrating an example of a sequence group
acquired by a sequence allocating method according to Embodiment 1 of

the present invention (ZC sequence group 1);
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FIG7B is a diagramillustrating a problemw th the
prior art that arises when the threshold Xth is set
hi gher, using a detailed exanple of a sequence group

. (ZC sequence group 2); 20FIG 8 is a flowhart show ng

the process of a sequence abl ocating nethod in. a

cellular radio connunication systen1 according to

Enmbodi nent res i nvent i

Fe s FEOZh Sypalieefam afRatmany s et hoaIHPf et4aueges sroup

dclibeedobd &@e&eqwﬁm&tﬁig ecahod g ovet diad acEoklb dignent 1 of

%o Enbodi.nent .1 o% resent 25j.nvention;
PETEPAtiiaveEnipnd ‘?‘1 DECrELH Hgi)an exanpl e of a

sequenFeGoIrotP aabpbkr dthdeyna shewcthe aiolnd)'ngitrlatlgn of a radio

nmet hod .accordin diment 1 of th
Hasg R TIOR PPEr e BB gt dupedyene? erod R &iFPhtpy acgording
ta Bmagtianentd 1 vstthatpragemrinexatiphe of a sequence group

30 acquired b se nce al l.ocati r

to Enbg:!ﬁ[}n]e%{yiab&]ocg agraé%es owig nc%{: con 1(%6%%%% HJS cge a ZC

sgqmalmca?)_d,ettmg sectfd B addoridéng tb a@mamluhbm%tlr aef n@lea present
hod of setting a threshold according to a sequence

l&WF%ég?ing nmet hod according to Enbodi nent 1 of the

pr esenFIGn\Vens iaoh]lodSBi4grap shewanglithgraamfiguration of a radio

{,gst L9 Pa fmqp'asc&fdlgﬁ8€ UBRSS %SH?O?CGP'{h%d present

uence ocatin 0 accor
1Enbmﬂnnent 1 of the present i nvention (ZC sequence

group %)[Fr a %tkﬁ'ﬁ i §11§sﬁ“aﬁﬂ%amtﬁé | ustJs@ld digelation
e of 3 sequenc

an exanp group acquir a sequence
disradatishg neséotaiacdor bmgcp@p@ﬁ%dusmﬁiatlmbf a¢erding  to

gﬁggﬁeﬁt@ %Ett rééﬁt%ﬁ%ﬁﬂ%ﬁ group 2);

dlagran1s ow ng the configuration
of a r&dGolb bias&a Eloxcdbant apeyntustieo nipFess aof a2 sequence

a}%}éﬁ?ﬂﬁen@iﬁw@ ih Sy 2k1196At %loa&(g“!ﬁﬁl@hﬁ&d&l ;Erm% I?li'é@@)rdlng to

resent 1| nventi on; G1l4 is a
Iﬁmhgflamls%\mfﬁgetPlﬁeS%riﬁll‘ngFlaﬂron |nS| de a ZC

sequenggsef §d 'agdi%%%ﬂnolm@@%hgg E%E&oﬁ”@@%’eﬁ?ﬂituﬂg @Equence
the present invention; 10FIG 15 is a bl ock

ERURF RESEhH ONCEW PIRCAE 98P 6FAUCHEdtie0 TASHIY éleéﬁ%@.a&ﬁordmg to

BRBaLAhsSt 26FAhEipIgsdit iEvRadioaent 1 of the present
i nventi on;

FI G 16FdGdl Myriarm flagsematl | 4ytaing 68 £x@arRlg o7 gRavence group
FRAL A 8§r|aSEé u@Reeall st Aeslg i e GRUAPYERITdFi g AihBBdiment 2 of

q%%&g%gdq!:lgtrfnventmn%(?gIetrlrEQrEce UIQJUI} F)e, present

FIG.19B is a diagram illustrating an example of a sequence group
acquired by a Sequence allocating method according to Embodiment 2 of
the present invention (ZC sequence group 8);

FIG.20A is a diagram illustrating an example of a sequence group
acquired when the number of RB’s allowing sequences to be deleted, is
set 10 or greater (ZC sequence group 1); and

FIG.20B is a diagram illustrating an example of a sequence group
acquired when the number of RB’s allowing sequences to be deleted, is

set 10 or greater (ZC sequence group §).

Best Mode for Carrying Out Invention
[0024] Embodiments of the present invention will be explained below in

detail with reference to the accompanying drawings. Here, in these
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FIG 17 is a flowhart show ng the process of a

sequence allocating nethod in a cellular radio

comuni cation system accordi ng to Enbodi nent 2 of the
present invention; FIG 18 is a diagram
illustrating a nmethod of geperating sequence 20

groEps based on the process of a sequence allocating

nmet hod according to Enbodi ment, 2 of the present .
embpdimieats, components pregading QlediS%@Fa&DiCEH%ﬁtWé‘Gi‘%FgaSSIg’“‘d
tRd) €xABPhereptnd: SRAMRPLIR GndUpovaiifpiegd kY pRameipisnoeill be
al |l ocating method according to Enbodi nent 2 of the
05ﬁ€§ént i nvention (ZC sequence group 1); 25FIG 19B is
[@()yjﬂagr(gﬁjgjddliﬁghf aying alnI exanpl e of a sequence group
acquire . a sequence qQcat j ng net hod.accordin Q ..
Entodi BHE 1 bIIGHEHE COBMILE HEMPoT S Y08 SequEnea/ oating
niHtaua 8i)1| a cellular Flr@d ROA commudgicagbam iydtest r at¢arging to
an exanpl e of a sequence group acquired when the :
Embasbm et lRﬁggheaPF dngg’a‘iﬁ%‘ﬁ‘ces to be deleted, is
{[6:?@@}2 HWrar @ggaé;er(MeZﬁmémﬂeﬁS@”grmp e rafickence sequence

is.a diagramillustratin n exanpl e.of a

|GusfheNEeadH gh "RL AR B TSRt HO MO LS (0P b tor 2 goncrated
sajh@dengreaguentiese,t ahbe segh@toed nunsbegetrbl@ooresponds to the

reater (ZC sequence .drqup 8).._ 35..Best Mdde for
S%&P?@ﬁ?@é%%&n?ﬁ%ﬁﬁ??é%Sﬁﬁgfﬁfhﬁﬁégﬁinents of the
[po2TENtniSVand] dre wuhibehe feRk Bl gimeds batiahzed toel ai |

. ; : . . _
" SHEEETER ! U SRS LB R s o
RRmchi Bnsetwi |Hetee the shgtied phsettame theftbrashobd Xth(m) will be

nuney al nd overl appi ng expl anations will be
48RFPEs 1280025 ( Enbodi ment 1) SFIG 8 i a flowchart
[6029) ndnt$HE 1PHocke L Gfsequsporidesthal| assaciangd methdhe number

[ .cellular radi icati epn» '
SEREF RIS o BGRIENE 8L Syt B Sppatigi
unngstlepafdreigiedar thor egFmpldaON is He prgperweber that is larger

REAYED SFadiGRH fbglé'gnﬁ@dsi&@g,fr@ﬁﬂﬁmfonsaqﬂﬁm@nwm fof RB’s,

i ener at ed
m, and that is the closest to this size.

[0030] In ST 105, the sequence number r is initialized to 1.
[0031] In ST 106, whether or not r and N satisfy folloWing equation 4 is
decided.

[t/N-tb/Nb|<Xth(m) ...(Equation 4)
[0032] Following equation 5 is acquired from equation 4. Given that
equation 4 and equation 5 are equivalent, in ST 106, whether or not r and
N satisfy equation 5 may be decided.

(rb/Nb-Xth(m))xN<r<(rb/Nb+Xth(m))xN ...(Equation 5)

[0033] In ST 106, if r and N are decided to satisfy equation 4 (*YES” in
ST 106), the process of ST 107 is performed.
[0034] In ST 107, a ZC sequence having a sequence number of r is
determined as one of ZC sequences associated with the number of RB’s m
in the sequence group rb.
[0035] In ST 106, when r and N are decided not to satisfy equation 4
(“NO” in ST 106), the process of ST 108 is performed.
[0036] In ST 108, whether or not r<N is decided.

[0037] In ST 108, if r<N is decided (*YES” in ST 108), the process of
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10 sequence group. Here, the sequence nunber rb
corresponds to the sequence group nunber and is | ower
than Nb. [0027] In ST 102, the nunber of RB's, m is
initialized to 1. [0028] In ST 103, the threshold
Xth(n) associated with the punber of RB's mis set.

Fbre the nmethod of setting the threshold Xth(m wll

be 15described |ater. [0029] In ST 104, the ZC
Skdlreoertigiad N associated with the nunber of RB's
[00B8] Sah- SThOINURDEEq@énFBrEmbRt rdedntienaagddnce like r=r+1,

I ength N are uni quel oci ated. For exanple, Nis a
ﬁ‘ﬁ PROSERY IO &E tPssyT gi%er t han the maxi num possi bl e

[@039} OfIntS"ﬂnIS(IB SiFi BIN Mk tro tt BecidedhE@N @ iRBS,10301the process
é&@ thﬁ h@e closest to this size. [0030] In ST
els meE nunmber r is initialized to 1.
[][0@??]1-] I|nnS$T110§ wh\h@ehe%r afotnmt<M @ndedidedt i sHiyre, M is the
ollow n ua n [ ec Ir/ b/Nb15 Xt h
maxi, ??]6‘% ; T’%@[ BB?%T” F'B Qi g u;t FORTES §r&% rb and
o@@ﬁk&ﬂpﬁ)@ds ft6 abre espidin on vélu@o\f&hetti‘misnﬁqsﬁ@mi toan ddvigiithy.
n e UIV t ST  :
(BO4RY' MRS R, ST ER B eeldhe o8y Bt 190) *fad Bhocess of
9T b/llll]bsxtelﬁfcrr)zﬁed\l( r b/ Nb+Xt h(m) ) xN ... (Equation 5)
1) r d e Cld ' :
B3 o551 §05mmd o 5, dEch IR LA Y gue, ke
msopdr, faﬂmdnt&d pr[o@%ﬂ]nolwssw 307,03a ZC sequence havi ng
uenc 8 C
BeazanaRcE ot G i Rof RESIELL NG AISTON O the, process
csfe%;?]elri@elsglvetrrﬁwmbd [0035] In ST 106, when r and
[@8% C'S%eqiamthteog%?ér'fgéé’ £AUah! Qrkr%alﬁsﬁ b NS alifcatld to a

e process of IS per orme 0036] In
a&h’glbo&llv\ﬂ:etthara singlotradkNbpse @tﬂémeappfp@@asz] In ST

[399%5]' F e T §edghldRd GrYEStibp e 1@8)shdife XHhORFSHill be
explained using two different cases. In above ST 103, it is possible to
use either of following setting method 1 and setting method 2.
[0046] <threshold Xth(m) setting method 1>

FIG.9 is a diagram illustrating threshold Xth(m) setting method 1

in a sequence allocating method according to the present embodiment.

As shown in FIG.9, the threshold Xth(m) is set smaller when an RB is
creater. For example, as shown in following equation 6, the Xth(m) is
set to decrease by a predetermined value every time the number of RB’s m
increases.
Xth(m)=1/(2ZNb)-(m-1)x0.0012 ...(Equation 6)

[0047] By setting the threshold Xth(m) in this way, ZC sequences
located near the boundary of adjacent sequence groups have a greater
difference of r/N, so that it is possible to suppress an increase of cross-
correlation. Also, by increasing the threshold Xth{m) associated with a
smaller number of RB’s, it is possible to increase the number of ZC
sequences and maintain it above a predetermined number.

[0048] FIG.10A and FIG.10B illustrate examples of sequence groups
acquired by the sequence allocating methods shown in FIG.8 and FIG.9.
To be more specific, the sequence groups shown in FIG.10A and FIG.10B

are acquired according to the following conditions and process. For
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11 ST 109 is perfornmed. [0038] In ST 109, the
sequence nunber r is increnented by |I |like r=r+l1l, and
t he process noves to ST 106. [0039] In ST 108, if
r<n is not decided ("NO' in ST 108), the process 5of
ST 110 is perfornmed. [0040]j2ln ST 110, whether or not
MM i s decided. Here, Mis the maxi num val ue of the
nunber of RB' s i he sequence

CEBMPLop ST E3U (6 RATSER SIS oS 16 a0k BsiB ST 101
Neridwiagdhrb 4 DQ42] sdtn STeerJ.ONb#ﬁ 3 m@gﬂrBSerdecﬂhdesiec(de‘ﬁES" Jength
,10ST 111§1 ﬁ%eoerfor med

in ST 110), th
aphsaBied Witk ths 10ng st ot rand e S ReE i er =
cbyrg@ﬁen%igkethm sql_qu]‘-ﬁhge @ pt hemoce%mmshemﬁfess of ST
|
3 o ghresheldadhent Byso By i U pPEBEES? Mgt vsine
abFrSEqﬁhgp?thﬁag&neTahednfequenﬁélgﬂ66¢orST|ED7 the sequence
al l.oca 0.a.s
nblgkbeerstt &qt%algcb;p gilﬁ‘gé:r%t]68$§jtﬁée¥ 3b Iﬁb Sanlagﬂﬁfﬁ é(@?ﬂloco or less
that thaghtéshol & rég{al )disxsHenjedsi to gbeeI@X@lZﬂ equemgngroup 1.
0 iR o BP08ss 10, AR ?Eﬁlﬁé’seﬁheﬁz‘?‘e RPSY B! Shown in
Fs[@tlﬁ)Bgdnf&trhﬁdmﬁZ th2e [i80tE] ca:&éthésEGI gequencpgroapt tngnly in
TRAE e Tetcrenss s<Eled mafplp s amd stushrat ing
(6049 atqthgps&reiﬁé’dhémd csr»ttm@ meshpHe pr esent
emodi ﬁ?@t % axhni Sﬁ'a%né l?ﬁretsﬂf)ﬁ{s@hén%tsg{tmtg method
Ier &

is set sna 'S great er. For exarrp e,
ZSthsaquefn@Iel dwmxwmtﬂlgd sooriinadin (thy Presont §@1b0d1ment

ﬁgg&ﬁegs E@.ma, PLeARLeIBednYal URLEY 8F R IsTemth] set, and
nu er o

S M1 NCreases.

theetshoj & Xith(2NGy sehighe. wdew the tiEgsheidfpreie number of RBs
than above the threshold for the number of RB’s. For example, as shown
in following equation 7, the threshold for the number of RB’s m is 10,
and if the number of RB’s m is equal to or lower than 10, Xth(m) is set to
1/2 Nb, and, if the number of RB’s m is higher than 10, Xth(m) is set to
1/4 Nb. That is, the threshold Xth(m) is switched between two fixed

~values across the sequence length N associatéd with the number of RB’s

of 10, and the fixed value associated with the sequence lengths N’s
associated with the numbers of RB’s equal to or less than 10 is set lower
than the fixed value associated with the sequence iengths N’s associated
with the numbers of RB’s greater than 10.

Xth(m)=1/(2Nb) (in the case of 1<m<10)

Xth(m)=1/(4Nb) (in the case of m>11) ...(Equation 7)
[0050] By setting the threshold Xth(m) in this way, ZC sequences
located near the boundary of adjacent sequence groups have a grater
difference of r/N, so that it is possible to suppress an increase of cross-
correlation. Also, by increasing the threshold Xth(m) associated with the
numbers of RB’s lower than the threshold for the number of RB’s m, it is
possible to increase the number of ZC sequences and maintain it above a
predetermined number. '
[0051] FIG.12A and FIG.12B illustrate examples of sequence groups
acquired by-the sequence allocating methods shown in FIG.8 and FIG.11.
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[0047] By setting the threshold Xth(m in this way,

ZC sequences | ocated near the boundary of adjacent
sequence groups have a greater 30 difference of r/N,

so that it is possible to suppress an increase of
cross-correlation. Al so, byjs ncreasing the threshold
Xth(m associated with a smaller number of RB's, it

is possible to %ncr ase the .nunmber, of ZC sequences. b
TondPardPATSi 1Poc ighothe £opdltiarsr MheBrHfifibefoT [Hoksjine the
sEchlﬁﬂMgﬂﬁﬂ)sFﬂlﬁvl@BniFﬂGlstlmahﬁd eXanprBs(ief. Beqguegnerce group

ro 35 acquired by.the_.sequence allocatin t hods
SO P ouPage VB & OTERE HEP DG OB T e AR g oCess for
asqmuﬁig:ehgrs&qpsnsh(gmnupm oGl GA BIGL 16AGahQBF K& & OB (i.e. ZC

acqui red accqrd go the foll owi n con%}tlons an tion 7,
SBY TS BT Pt % P €18 %fe‘ﬂlé’r dBqtighe eq“a ron
igteud of ethl@Wﬁ)nl @, fdrGh2QActhod &Tsdifihg ﬂﬂka:thSeﬂ:mddr)bthIm)

B el iR P rratinSohf Sty 2 O0UBARC b NG that is

psegnenoe nuddker to bw]ndorsreemenneisgtomgshgesemﬂeahcbased- on the
r ou Next the pr.oce f 0

sPhPelioiSienon, hatkd, SPSRRrR gt nﬁ%EP*o%“&EHfénent

aH&c&&ﬁ.w&ﬂhgeah@%BHGQUatlon 6, and, in the process of

4. ta ST .10
a5 8 A h o BB, RO MR AR, of s
balsmnstahent lappsteshisl X0 tp ivchishl e@qmcet grgveweraa'teealzl@cated
a§§%ﬁ§%%§%‘3e&ent i 68044 ons and process for

gener ati ng sequence group 2 shown in 10 FI G 10B
[60F4ler Enominposection t hel cemerdsts MBnsmgssdne edgiao@pdl control

sef
St o0 g5 oIS P G5 g AR, PRIRSE 1 ik Syt oo
af|tEat ofirgdip @aagrsamml|amaraatﬂ1|snlgiq,rﬁrnélsnetmﬁmtherancoded data
tChid ng %hgg BohN 1825€4 e ald O&ﬁﬁi‘&g s"fgﬁslo%lcludes the

accor e present enbodi ment. 15 As Shown in
refegenae  spquRRes hisngth oNbt [fadn theetelprency seqpgnges number b

a§§601aﬁﬂdwt1ﬂf Qﬁ@oécqlu&:xbé r@ro'u% §§1§1be ohed dRel QWeidiRe sequence

hr eshol nber  of han above the
lmtéswa anql dhetxféefﬁmseﬁewems gumpgy réx%"r?pFré‘nSE’ém’d to, for

e§Qﬁi‘ﬁ‘1‘e' RadiRl Infyhing ﬁﬁﬂ%h' QﬁpZnatﬁ@QddWﬁrﬁM dwf1prbd MR scribed
umber of RB's mis the n gper of RB s m

|
I9%6T oquidl & ob maanwercle%ﬂ«Fqlo {%%(%ﬁntr stgngh lgoqpeindes

sMPed sl ihforhhiRi s ERewi 0f tl@nﬁ’an@lﬂl&lbhgﬁﬁﬂﬁlﬁﬁﬂ idQuding, for
Xth(m |s set to 1 b. _.That is, the trresh

cXamphy. fhe apmhaietl Bt et FAGSEIsEOD Alqrade ctPogﬂ&w mobile

stdifois Q]E}U%oifdetﬂeeﬁggbﬂ\iea&%@@h ateshditiR ddbe datimigeinfofmation is
RB's of .1

e fixed val ue ass ated with e
asTuTed PeAdi e ar L st APBE TS ROD RS ditsurel BFannel.
[685 5] equedulbbingl s¢é@sén AN mdAul stes ethel emmrdedSdatarcceived as

the fixed val,ue aSSOCI ﬁh w,th th

th
HPE: HelterkPI B R bhol GLABY: &V BF RS TGRBIPEY DIt o RF
(ROdioF héqienth | 2Msnfittin e ctiasel aF. 15 _, ml0)

[0056] RF transmitting section 103 performs transmission processing
such as A/D conversion, up-conversion and amplification on the
modulated signal received as input from modulating section 102, and
transmits the signal subjected to transmission processing via antenna 104.
[0057] RF receiving section 105 performs reception processing such as
down-conversion and A/D conversion on a signal received via antenna
104, and outpuis the signal subjected to reception processing to

demultiplexing section 106.
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Xth(nm) =1/ (4Nb) (in the case of rn?11) ... (Equation 7)

[ 0050] By setting the threshold Xth(nm) in this way,

ZC sequences 30 | ocated near the boundary of adjacent
sequence groups have a grater difference of r/N, so

that it is possible to suppfgss an i ncrease of
cross-correlation. Also, by Increasing the threshold
Xth(m associated with the nunbers of RB's | ower than
[(0RE 81 hrizerhultipiEsing hecthombd dempiyiplexes jthejsignal received as

ngﬁ?'fpélﬁ RP fe@gir‘ﬁﬁgesetc@ﬁ)nmiﬁ?eiﬁlt@f a £&feSEHER Ola@‘ata signal

Intain it above redet erm ned nunber. g:
md@qmohﬁmnﬁl,@nmts|thesrteffalteecex%awle§0@f TséRigsicke Fourier

'ﬁ{%ﬁgﬂﬁ CoupTRd 10Y-4de o%@ﬂﬁ@nﬁ% @Atlaoﬁéhhpgnﬂf‘échﬁgﬁ signal to
In FIG8 and FIG 11. 13 To be nore specifi

BRE s¢stientlildns and process for acquiring the sequence

19ayps ﬁf‘?%‘edtfbrﬁl@?lgﬁré@gnﬁé Gh32Bmd -dRdm#AE §@ﬂéﬂ&{&e signal
group 1 and ZC seq uencelgrou 2) differ fr

respiiedi @ﬁsll‘smﬁ BB e §61¥ Flpéwagr?ﬁ*‘gﬂ%elgéqugﬁcé frequency

SHR¥RS shewh iy Fh&ibPAiIaRd BFE 1pBkhsitg, Z@nd outputs the

SSegyence roup 1" and ZC sgquence gﬁﬁﬂ@ 3% 109

transigrgda eghency desdade preggeat ‘BPPP scetion

ﬁ!ecgmeepfesﬁetatm@gsetchﬁmt pogshol d Xth(m. [0052] Next,
operations of a radio base station a

Vpﬁar at us tcpat .
hOQGB} esEhenps! &SE‘QWHW oSSitfath W denRer Yrstps emapping
genenated, kﬂﬂ$ﬁﬂn@”séd’tﬁoﬁemu}§n[31e}?"ﬂ| $aidn g ineinkaek processing

accordjn resen nt ar 10 IIoc
WF’P%Q%%BE &ﬁﬁ'g ecrnd»(%%]l? J]I%atgs aapggﬁ)gﬁﬁid on the
HOwin0 g st el GeBtivedr o 1@utq&omaﬁm stbasmnsl(?a't i on

atys 100, to mhlch ue s_ar

(0P dhar diemapiineaishGlos (NG pPeLuit: dhBBd: igndreauency band
1004k e EgR4li NG etent Ia@mnlbﬁli femoﬁeg‘ Bd&cﬂn&mwgi anZ@asaquence
and cont.t ol for. a 0 ti

Efemanass e The fabsmitioR PAS afibchy rR4R flite station
a7edir Ot ul 2080 , Sindt b oipuap phe &bﬂn&cl@DZ(‘amﬂqmmtcpsltts diweding section
ﬁﬂﬁOded data to nodul ating section 102. Here, the

ontrol signal includes the reference sequence | ength
Mo 6and I0esagicarensetingqaertéen nifiifle caldulaiss odicat/dd sequences

ﬁl\életdh 1111:1 h%diﬁqﬁ%gﬁghghgij@n %gﬁi}uesgy d2(5d1e bE?é(? '§'G8Re reference

sequence er ence sequence
sruqlmbece dbngtherr aimermfetredce seqfiorceerumpiee rbram} she number of

b' la%sfﬁtn%td' ch arahts @90 %@l%n ahkapﬁugeﬁ%' badch are

rBadcast channel . The co si gnal
lalcwqdnm adetyob dhfeiund thon iTa¢ OveAt4solnPsodh AP utRBts the results

t%r%ﬁmn??g%g;mpqw dtﬁef'encl!hlédfnqgrnafl Uong%AIRi8n ﬁlﬂﬁ operations

or transrission allocated to radio
afoB (| wqpgseasrin2eection HRE @é&@érﬁf‘écr@ﬁétlﬁm and

I]ﬁr)lg'ég scHRquld gec':t%ﬂrlnﬁ)t PR dles thﬁ%@rﬁ'ehhggcésocﬁﬁ'@kﬁondmg to

e statl paratus 200 via a control channgl
e[a@@sspdwbdnpeﬂ# ngtaéem i aparetsnedh atdsuiaied et 0fiEd sequence

Hatide " 86810124 088, i\PUhef zOMKE eB Jasx@alOoAsddinapseh radio
out ptits t he nodul at’ed si gnal SRadlo Freg encx%
IO mapping

mphHsnstatioly wersias 208 and rSccived as {aput

section 109, and outputs the division result to IFFT (Inverse Fast Fourier
Transform) section 111.

[0064] IFFT section 111 performs IFFT processing on the division result
received as input from dividing section 110, and outputs the signal
subjected to IFFT processing to mask processing section 112.

[0065] Mask processing section 112 extracts the correlation value in the

region in which the correlation value of the desired cyclic shift sequence
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30[0056] RF transmitting section 103 perforns

transm ssi on processing such as Al D conversi on,

up- conversion and anplification on the nodul at ed
signal received as input from nodul ati ng section 102,
and transmts the signal supjected to transm ssion
processing via antenna 104. [0057] RF receiving

section erforns, reception roce S|n uch.a
i SO U8R o e BHAC W B nvenats  Bifapifowpart, by
Ireeﬁﬁimaa@ wadk apifcereesink04n ’&redsrg,ﬁaputa:ewtﬂl @sgimglut from IFFT

SEBRFohhoata GBluEEs “SRRTNE1 prak Ay Rert Bn LT section

demul ti pl exes the signal received as input fromRF

Vi sect.L on r nee i gnal at a
(OBGRAY 08" S50, PP Ao 5B BRRS UELM fF Bretacion
wilgaakcdioe DRF ipPus frehenfduprecestimnségion 13@chndmutputs the

107adout ut s_.t:h Si I ral [t ..
c§If')|£—ﬁl1 glectl on ell%bjﬁﬁ%gg] © seg cdes‘éi%% t?)r af?lé‘?&?jr?g Yomain
equalizatendoraion déber dhere, stbgrmgnaleeebmdecasmlhblitprocessing
f [ X] e 0 t

oa%ﬁ,g?tggsrf}r%ﬁl P?%% éJpl}ch ?%ﬁhpeéggeféﬁofglggfsrle %gé/sponse of the
chanpal.s the transfornmed, frequency domain refer ence

[%Q'Fﬁatﬁ?Tdgm?%ﬂgllﬁgt%‘tsggé%]ggt lefhn hmgln data signal and

I Ng secC annel esti natl 8
@@étqlmgmsrqoglmdawdeaut/vﬁqmd:bﬂrmeigX@@cswwnl 06, into the

%Cesgg (ﬁﬁﬁ{ll'nonbj; ?erf‘o'r:ﬁfn T@F”Pn ;&é‘essl‘%fk and outputs the

ing section 112 and section 11
te@tﬁfﬁme@ t freqehaeneldopraad driat Hésnef ea%ceoetfghalmgnal to

%E%i@{ﬁ S@gtlbgp[qts from DFT secti on 107.

Demappi ng section 109 extracts, fromthe
PELenBymsaning etestittel K1 gndragtec the clptassigngltand control

%@m Qle SRAGRR t4QFe t@al%gleeiwt;s@d %@reraeﬁr}eam BHHER station
e transni ssion band of each radio npbile _station

aa%tem%oozofeomaﬁtsn@&% pEtd VERer e R clrem PE s sgtfapedd 4. and

dulpBisvitsl NG tHRGEE Odighdld t@ofr@gﬁgﬁc}z(aoﬁﬁﬁlﬁeBQﬁaﬁﬁﬁtﬁéﬂﬂ%ectlon
sectl on 1000 cal cul ates the ZC sequences used in

18di o nobil e station appar at uses 200, based on the
[06E8T] eNaRqE et et dif rbglmlahlﬂlanohh@cmfner E@@@rﬁ)@ﬁllsed’lﬁﬁlxzatlon

nunber, rb an nunbey of RB' s ed to each

B ABF S RbHT dhe ARiP CHHEBBD 4Rd: fanBeh Siiiloreosresd &0 input from

dencdpidegd daetvantingl umﬁgrmﬁgm m@glh\riedre&&wd’dlpuk ,input from
| VLAl N

put h t 10
TR SetRE Tt dFnotit SR aRE P ST o Bes ACoRBIt FRresents
tﬁecﬂﬂe@@@l@etésmseeﬁzﬁ tion cfhlﬁ)ﬁel\gvl dild betplasabkbeignals subjected
| at er H&%g on. 11 C}I vides the ZC

te SR rf’@%f)sdﬁél t'o 88%%"? i’0 nobil e station

[appar atiiF 1266ctical tUl gicetorinns 4EFTe guerssaimetan tige data signal
OOO

ggit;'ér?tga gigﬁalbyectepveedzg'sSi%%ﬂ?%&% r%&H%‘:'u';;)’ d%?neaqnighualization
section 116, and outputs the signals subjected to IFFT processing to
demodulating section 118.
[0071] Demodulating section 118 performs demodulation processing on
the signals subjected to IFFT processing received as input from IFFT
section 117, and outputs the signals subjected to demodulation processing
to decoding section 119.
[0072] Decoding section 119 performs decoding processing on the

signals subjected to demodulation processing received as input from

demodulating section 118, and extracts received data.
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30 nobile station apparatus 200 and received as i nput
from demappi ng section 109, and outputs the division
result to I FFT (Inverse Fast Fourier Transform
section 111. [0064] |FFT section 111 perforns |FFT
processing on the division ygesult received as input
fromdividing section 110, and outputs the signal

[ﬁaiﬁb ﬁ’(i géltlfoebé)g?c o%ge%%gsg;ggglﬁé tilgc%xgchgelir%ﬁﬂ)% inside ZC

seytieded setting wetical Bd®@n val ue in the region | n whi ch

@EZ o %Irathqa L@Jjﬁfolfng: P?%fi eSI r@gtl Cll Ihe threshold

meglatcbmngaﬂouEbe bhaawoﬁd&)\m rm;utanolny?,pemfngrmengumber of

AR mOR Rt F1 £omh BUAUoE RECUNED dovegus end 68fButs e

reoflt @b aejoenosahudbed cbEhisgagi gmtlbilswo&[ 0066] DFT

[@ﬁ?ﬁe?gt %ﬁlesgfgzgﬁrﬁéc IVeag Fa%snsl%ﬂgec?r > E%O%( calculates the

spyoeess il ez the |ocfna12£2: saqdemﬁ phéts chhebeorsed! ati mnreference

svaliar §§? eCt e nu g%ollgéSSI n%ﬁcpucferde u%%%¥roq I{Eq"gpmation

e signal "subjec
receiRPEd ps Om@$!$,l mgldomppuitsedhé r orsulbFTos &6t |S@qu¢n&; generating

ts the f : _
ERRS T Aol SMGACY pUARRSAR- PR OGRS cacutoces
tUatsaqsbrgtrrahumhsbraonf rro.Cs pgmadnaeetivit ved be useguas krisderence

g@fg’i éc?)éhnt%&:%qgﬁﬁ%&'g@ﬁuéﬁ%@Iérgﬁhfﬁe%@ﬁﬁ% Qpéﬁals@quence

Focessi and t put
ntumabfgfdr aed, thbrea:fgemw mmedmth|I@hancwdcmﬁh@lcontrol

1ﬁf&ﬂﬁltu} Q@Q@Q@'ﬁ{ e&ﬁd tHle ]tﬂlﬁeshk)@cp h WVRE as input
24 (hyireep

sect i on extracts e data signal an
fsmgnahr@dwhésp@iﬁ@iatgng osgdiéon r 4A8H sdbnowanss otheeaeult to

Ha@éjrhgtéifgﬁ'tgﬁnﬁﬁﬂ% QPtidRPAI@E us 200, from signals

receiv as I npul fromDFT section 114, and outputs
[ﬂ%ﬂextffaaem@aersudgmnswmgf%eéquéhcl;ﬂﬂéoﬁali%ts one of usable r’s

r8OURLHZA ;9P B FEE }OBe . nhgﬁﬁe?] cﬁeam%ﬁ{gtcxéeeaﬁﬁl D002, and
equal | zati oh section 116 perforns_equalizatjon

ot RS sEienEr syht fm@faépaugn@%aensﬁﬁl%ﬁﬁﬁwnslu%lw To be more

sh8&Et &/ efla@sh dtBP Weté /RN HENPRRI I 1968t 508 1P, cd#8dsPdn@ding to
signal which is received as i npuﬁ from DET sectjon

the Jemeindeaetuissd | hiadi WglasdfieoH 2mgs R UM eiufirchiot number by

thE€PhaRMRES of2§sm% fir gqu@ney is,esenspoaliidd et hrnalesult of
oyt puts th nalss Jilec edtoeuallzgtlo

pﬁf’g’éggggr?gmtogu eP §fét&?? f?grafnﬁolﬂﬁl g slofcpymher by the
nhibpesf QEael FET Mo@CesEhPE:, OfpdheeddtmeShgnaput four usable

r’s of r=a, b, ¢ and d from sequence number calculating section 1002,
parameter determining section 1003 selects r=a when a result of
performing a modulo operation on the frame number or slot number by 4
is 0, selects r=b when the result is 1, selects r=c¢ when the result is 2, and
selects r=d when the result is 3. By this means, it is possible to realize
sequence hopping.

[0077] ZC sequence generating section 1004 generates a ZC sequence

(1 'J'.l

according to equation 1 or equation 2, using received as input from
parameter determining section 1003 and “N” received as input from
sequence number calculating section 1002, and outputs the result to
dividing section 110.

[0078] As described above, radio base station apparatus 100 signals the
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and control signal received as input fromfrequency
domai n equal i zation section 116, and outputs the
signals subjected to | FFT processing to

30denodul ating section 118. [0071] DenDduIatlng
section 118 perforns denoduj7ati on processing on the
signals subjected to | FFT processing received as

i pput f | FET ti 7. h
retiBries SO GORBAGEE ort s aeerh g BeR Safed NeSand the

n8@Her T LB, t34ad0y 2] Detodidatips epparamusl 280 per f or ns

di i t.h [ | s
[g@zﬁd q\get}ﬁ:ggggfozlcpgggﬁggstlagga %gga%él?ﬁu?Oﬁ:ttﬁ r%%nerates a ZC
OO??ddﬂ@s S&@ﬁ'bﬁﬁcﬂ:é&fignilhgrlﬁxﬁd axp]smn@b,eulmeg thatrgference
S _a
SE%%WJA@ B Pndh et 06, s R Ll Y gbiGthe number of
RIEQGsighR d4frdtr estioltdise altatibatappgraestlidén 1001

AT 180 5oL SBRE e T HEF S50, A0 ORGP o i

nmb(;mzl udadnl mpcpammsl 2|0ﬁf aromatdiog rtecshe epresent npluﬁﬂdlment

nd out t I

eégt i %33 QFB %FL:} dB8e ngg%(lj q‘a@fﬁrﬁ[ﬂﬁqlgflsgé{ll@ﬁ ldpParatus

ZQGcwllbrbelcﬁﬂﬁte{rhl and Gteeraphmitigm envem| dhoge il 36 shore.
gﬁ I{ﬂsgtISCg ng %ﬁ%casse e'h@F %gﬁgﬁ? setgpal }000 provided

n control
in nlfadnnaibason smlcrﬂe@@[paeaiuasl PhpdiC sgabeRkn patting pection 1000

gvc‘f&etd i rg&osﬁ%%?ll%cgﬁagﬁﬁeﬁ AbhBuS90h! ONcdlds 2AV8Osequence

equence nunber ating section 1002 cal cul ates
bbed saglhencderanvserequente AP Fetudhe dcforgnce agqpence length

W%ﬂdat‘ﬁeaqlfn?lg&r Sﬂ% S ANRlciudab e 8RN gn Fintdtl &t ‘E‘Eﬁnsmuted

sequence [ engt he reference sequence nunber rb
frow nadéo rb@fserséﬁ@eﬂs@méﬁ@é I @fgend N3 EPRE) thsetPSUt {henapping
sEEﬁBﬁ@Olw i nformati on received as input, and the
reshold Xth(nm) received as input fromthreshold
[08B2LI A rPRivEceettdvn 1HDN maRY Bht HGt SLTHFECPeEiAciVES 28 input

PSB! &lqudBLESRHM: PG c8B6hI PO, 0R3the Q@K@ﬂnﬁﬁléﬂfﬁﬁnﬁrof radio
determ ni n section 1003 se| ects one of us

mpekide \Eatigs RRATEtYS ails AR RS Es rad gﬁf rgduence to
188Gt §QRick0PE2. and |

[0083] IFFT section 202 performs IFFT processing on the ZC sequénce
received as input from mapping section 201, and outputs the ZC sequence
subjected to IFFT processing to RF transmitting section 203.

[0084] RF transmitting section 203 performs transmission processing
such as D/A conversion, up-conversion and amplification on the ZC
sequence received as input from IFFT section 202, and transmits the
signal subjected to transmission processing, via antenna 204.

[0085] Thus, according to the present embodiment, when the number of
RB’s increases, that is, when the ZC sequence length N is longer, a
sequence group is generated using sequences that make the difference
between r/N and rb/Nb smaller, and allocated to the single cell. By this
means, it is possible to maintain a predetermined number of sequences in
each RB while reducing cross-correlation between different sequence
groups, thereby reducing inter-cell interference.

[0086] Also, although an example case has been described above with

the present embodiment where the sequence length of one RB is used as
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20 outputs the result to ZC sequence generating
section 1004. To be nore specific, paraneter
determ ni ng section 1003 selects r corresponding to
t he remai nder acquired by dividing the franme nunber
or slot nunber by the nunbefg of usable r's, that is,
corresponding to the result of perforning a nodul o

er at f the f nb th .
88 Seitsore geabbien 1TRe NBoR sTrdl ot BERehedtytien is not
lagitedptit ﬂﬁﬁﬁir?n'dsab:iﬁ elk{usll@f pbs:ﬂbieb fo csgggﬂiedreffemncc sequence
se e e u e cal cul at | t
130 Noradhgtoely s onol c3atite s Bt latoAgso Bt B8] Fhapest zC

s}@ﬁﬁfzﬁ)ﬂfd’ﬁi ﬁ@mn@odwmmpesa;umeogrddpe thea:ﬁemmbeZCosequence
se e when

hfs t&'gﬂé’&es?{ I;:L%SSV\E]%]H'GP I} é?VSlu otﬂer uen E:he r$ C re%erence
segdemdreheridth Kesil thei seqiienBy Ibhgtsh Eressmzsateldt wniil the number of
ssible to real.ize segu i.n [007
uélﬁg‘g ‘Yeftel? C{ ’ng }eget Sgant? 5@%@Fa eszla %@ edge of the
aﬂnmemmquahgyt oBeqtlditimpans,ot ieduathecorpadsihisitogreduce
el ve nput from paraneter determ ning
lgé%icﬁﬁlﬁﬁﬁgngg "N' recei ved as input from
[BBSéhuehlcse, nurbeelloddcobmpiygcstioni onteg0Rt immdually possible

gusteQ ut&l% e?re'h@g L!sle ggcg'lé[ﬁ%t'hnﬁbsgﬁ&te'dogn 30 nul zS&f @@quence

escri station apparat us
gspgpahsqthedtQﬁedeﬁeﬂéﬁﬁeﬂﬁéquéﬁéﬁfneﬁbeforwxaﬁﬁée when the

L{u%g]r%a d&(e) ?e %I%gr%% %?g%ﬁ{ig%‘grlgrﬁg}t gg% @Hw%cgﬁiofen@ﬁl $hat is the

clestiss toBPPe thatts.on sppaneculerzib ehd00gasepaipted avith nine
expﬁsepsues £ usRM ﬂifeﬁeﬂc%f %Eﬁﬂ@ﬁcé'lgﬂé{h Weh! B€ is possible to

al ne using the reference 5 sequence nunper rb
gemeratef dPBNEE sequetres FeaTyt Rl Rh G, tihet igntfapmop Sequence

1 %ﬁl %'fg@@é e‘éof AN Eta% opct?s%ﬂ%esﬁ‘.@tée@@ctaﬁgar Adfdfenk@0sequence
0080] FI G is a blo di agr am showi ng t he

rwmb@rgawatfmn éPSrﬁ'efpaemeP@u%wt |n8ﬁ1b£;§pérsa%§ grpprate 100
BELREA BhdeRct RBoRpesent enbodi ment.

[0088] Also, an example case has been described above with the present
embodiment where the number of ZC sequences associated with a larger
number of RB’s is limited by setting the threshold Xth(m) smaller when
the number of RB’s is larger. However, the present invention is not
limited to this, and it is equally possible to find predetermined ZC
sequences arranged in ascending order of the difference between r/N and
rb/Nb, and form a sequence group. That is, ZC sequences that make the
difference between r/N and rb/Nb smaller are preferentially selected until
the number of ZC sequences reaches a predetermined number. If the
sequences are arranged based on the magnitude of r/N, the interval
between sequences is 1/N, and the interval between sequences is smaller
when an RB is larger (i.e. N is larger}. Therefore, by the process of
limiting the number of sequences, it is possible to provide the same effect
as provided in the process of making the threshold Xth (m) smaller when
an RB is larger. That is, even if sequence groups are generated in the
above way, it is equally possible to provide an effect of reducing cross-
correlation between sequence groups.

[0089] Also, an example case has been described above with the present
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Here, in FIG 15, the receiving systemof radio nobile
station apparatus 10 200 will be omtted, and the
transmtting systemalone wil'l be shown. [0081] In
FIG 15, simlar to ZC sequence setting section 1000
provided in radi o base st at%pn apparatus 100, ZC
sequence setting section 1000 provided in radio

nobi | e station apparatus 200 cal cu] at es a ZC s?quence
aRedimantwheteeths BHEEeRSSq et GfuliBeth P sighpled from radio

vREeNtenes @%@Hﬁ%@qd@w&mﬁﬁml%ﬁ%&m Bplp‘ﬁ}ﬁfu@ﬁoo with an
RB's mincluded in control i nforga @gn %ransm tted
en;

FEBMOLEE Pt selerenif SpRUFREU nd2HEE frtween cells.

H@ﬁfff@ﬁtﬂgglﬁ&sgﬁpﬂﬁr@lgéﬁﬁé At a%iteﬁoﬁﬁails Map@j MJa reference

section e sequence I eceiy n

FASRP s*ésq@ewﬁﬁ)e thak i ﬁg’%@eﬂ ﬁﬁt%@oa k aeﬁhés Betermined in

ddvanse] Sign@MnRaiytn &f nétﬂﬂks@rﬂo Aotirhgtistial I10Iils equally possible
ap ar at ys 200, .and oggg the mapped ZC ence, t

(PFETISBIERS o 26320¢% BRI UMFT 205 BrT oRnigad of the
rbEEEnBéoﬁieﬁﬁﬁdnﬁg ththeNZC se[qwerm&nismelo\?eﬂlaas hﬁl@uhequence

fro 20 d t th Z.
Ighefhse Rl VEaRERT rseedeingor SR rin dheFIf ol Wifve the
reéeicnoa seaﬁen&SI&l@M]I\IH?ﬁo&m ahs ﬂ‘Bfetrleﬂge aamthemmfZ{)B 5.

BEROET Rish’ om0l AR AR e e bR iph ghggresent

emslmﬂam1: rebere/@adqasnden pumlfarouallcﬁlfahm cteidon 200)2 @atbulates

ans ts the signal subject n _

R0l Rtk AIReen L 0% o6t SRR pmber b, the
rbﬁeﬁehee pregsente éabgidli Nbnand \the muniise o sof:. 3(HtRB‘eser the
leggén asi%%énttlgr?t 15‘! Snotm%qutgﬁet tél%qug@felke%tlg glaées statlon

onger, a sequence group I's gene ng ‘sequenc
apparatma k0@ keddrddiermnbde baktwanappddaturd 200/INdd the sequence

%eﬁﬁhkesﬁmw%nﬂl %JI'GO?@{&. 9?&%1@? Al &gkﬁe %@ghen n?”“d’% shown in

, It 1S possi omalnaln eter
@A oid §é@ué2!5e131 the fgoh OFﬁBaMﬁﬂ,@eqedm pgmber calculating

%EB%‘B FO64 %%%; c%ﬁ]clnce{{ W?}?@ uq.b{)feersg Trfc%qﬂﬁﬁ%?r r by looking up

roups, t re UCI ng INnter-ce i nterference.

tP@@%G?blABso Alalevchméh methedapbdetgayainmshpseguence number r
rﬁﬁ%g @9&1\4@ wlhh bteh%xsmagat b@m@dl nmt é@ﬁ%ﬁﬁet hgith an

seq ence eng one I's used as

AsaR@PERDe th@q@bﬁc@fpmgphswqwesk%h Ntbhés digebntables are

prep&d 90r | SeN@vol ipAtdBEiek® P Rquanfe i fenizth elquﬁﬁﬁ Yreference
possi bl e to set the reference sequence |engt

S§EHPRTS dumberor e%@pﬁ@lecwuieng 5i At déé&ﬁhﬁ@ &hﬁa%m In this

e@;‘iﬁﬁgét r4670SRGBENC HAtiAr ﬂlﬁg‘aﬂlsc@[)t) Eﬂeeeisv%g UBBCGRquence length
I\% ltg{gﬁ the reference zZC sgquence %he | oyest

TEEFTEBE Gt FUIRERCE N BB EF %d&%é ragbsrad{ché)ase station

aﬁ;%fa%ﬁafggaemege t|oe|'iﬁ% htafﬂh?é SRaéﬁd'd)Qleﬁt@gU@ﬁﬁﬁ ﬂh%@@t htems and
asSOoC] ated W nu er o S, use In a
dfdBiEiBcst &t £ oéfpiggllaqunﬁet Heptc & uidage pred B8 § reference

sPORAIEBY sERGRinketh QUaInidoyn nBhridli neBARBe diebcriBed values that r
further possi ble to reduce inter-cell interference.

might assumne.

[0091] Also, an example case has been described above with the present
embodiment where parameter determining section 1003 selects one of
usable sequence numbers r’s based on the frame number or slot number.
However, the present invention is not limited to this, and parameter
determining section 1003 may select the minimum or maximum sequence

number from usable sequence number 1’s.
[0092] (Embodiment 2)



10

15

20

25

30

35

10[ 0087] Also, in a cellular conmunication system it

is equally possible to set the reference sequence

| engt h Nb ‘based on the nunber of sequence groups

required to reduce inter-cell interference. For

exanpl e, when the nunber ofzgsequence groups required

is 100, the sequence Iength that is the closest to

100, a_seq e Ien h.of 10 assogi at ed

o th nihe sueRed e FHhR Peseaiing 38 Jeiflofifment 2 of

thengthed¥binsldntion @ﬁ)iﬁlsbﬂ et ahgecnelsa{c@rﬂaﬂstiZﬁ: characteristic of
uences from ni t.hat fro uence

REAGTFGe at58Tiaed RucoriiEr spubian & Py WEEres

[oed®Ey encFiGengierice nundiegrams ilhomrakhfs r eher errogs-correlation

Cig&fg%%gtlgu$g? S%{%&%g%ene ame%njb?fg)c(al fl:l ereptmulﬁtlon by the

phesmtdesetideed above with the present enbodlnent

f ZC i.at i
AR, SRS oG ASRASPEESARRAI L B Mftrhos or
behwesh & @ s)ék;lu(antesrmﬁl 1éfermeﬁrad$eliﬁsﬁmlnebam¢WRBhs drs different
slf:%rx%ﬁ e le% Ver dglage B)’gfflggf ggigyg‘lg i‘e%%n#ss tggtcxjo'sgncto?pelation
cba&obetnstrcnedkszsllaﬁngeqﬂlé?ldés iithardjébremccaséaflirajween ZC
?%ﬁi&{ce%f otfhalfﬂexfefn%r %ﬁg?ﬁglﬂﬁeﬂa é: Nigad o/ M‘ffﬁ%@ sequence

sequence sequences t

Temgtds tied @l, fthercensemette\l‘aete@n roetwang %@/smgugwa & the dargest,
RGETPT B iy, ehxrcb%l %‘?tﬁgl 4oatg s, ttt?l% @meéor‘?f:iazfan between ZC
sefjuences reac a predet erni ned

sseuergtsedonmne ar pariged Budeds.ofhe hfemﬁﬁwrtfdéeoef bepgpen ZC
s%ﬁl?eﬂ& er\fald F0r 2t Yﬁ%@ﬁ?ﬁHﬁn%ﬁﬁdﬁdtys or 2Bt 8t sequence

terval etvveen sequences is smalle vvhen an RB is

lengtgsringieases When fher @Jé“fqrenwh@rfetf/b‘rlé 0159611 Welprocess

[ngkjmtr 9 éa%eﬁugb%noeﬁnﬁgqqem% dctcokéln%ost@ bhe present
to provi e sane effect as provided in the process

egtbaimieny h?ﬁa & Heaths| a1 XeFelpfjng rhl 4er soitsicsn el makes a
diffe8&{ce LRAYN FroBVAR tdfePOAUELTNE @HAURSe J16se to 0.5, from a
generated in the 35 above way, it is equally possi bl e
SeauprovetEtPan ef fect of reducing cross-correlation

[b@!’ﬂ‘fﬁenf’f@qweriﬁeagﬂ@mar{ 3N indl $Be @ﬂbc@)ﬁ@n@f &heas€quence
has been descri bed ogﬁe wi t.h the present

abiogatingemethptie & fellp eeccgf@a&é*h‘taélcr%ﬁﬁfﬁ%ﬂ}qamrdmg to
thé gpalsedlt fé:ﬁﬁbﬂﬁﬂb@t bagrrs} dhi @Re appareat Um HOG 10, the same

radi o nopi S rgtus 200, with an
PASSTpLS %Pn%?ﬁaé he{;‘“r QTE‘)[E% te sequence |length Nb
mag'y]es Ilneisweemc;ehd Sn Hammeg setthenpé es@ilp, | Nve@biente group

ed to this n. ef er enc
o TRBR LR LA GERURB Tl TR kot S REE R cay Fon Y and o/
ik eqdel & Bt Nesk tthaﬂmrm,arSIIeglaifl thg dusninat ohﬁcﬂes,smr inputted.

L e 5 Va0 akfetifuly BIRREChEpaSA B PE  iteshola

Xteﬂemenme seeqmeraceabenxghhrerheThmnhan‘an‘r KBfs BB m. anbhat is,
s are. uni t

ISR F 3 PSS  BFOL BP0l e bhmber ot

R&’rsg:tnlarmefsromthe reference nunber of RB's. [0090]

Al so, an exa 3 € esC e wth
t he present 2??‘0 %@nwv\ﬁe?gﬁjslgduen e nun@p@y
[66P21I dniHD 298¢ twinetht002 rcﬁlrc@unchtl\ésaitlh@ fdpweng equation 9 is

d%gp&&%ﬂce nunber r using the reference sequence nunber

e reference secwuence | ength Nb and the nunber
of RB s m Houdreb/Nip|h 51SXﬁ¥?e@eht - RewmbEIh s not

9 3 t@rtdvssqgé}%d N afea@l O dRase s%tt?stf%%hu@%ir@t(HYES” in
radi o station apparatus 2

%agéhc@emr@@pgs shdn 20f iFperiomethd FI G 10B or the

sequence groups shown in FIG 12A and FIG 12B in the

form of tables, sequence nunber cal cul ating section

1002 may cal cul ate the usabl e sequence nunber r by

| ooki ng up 20 these tables. An exanple nethod of

61vent0rs.
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30 mi ght assunme. [0091] Also, an exanple case has
been descri bed above with the present enbodi nent
where paraneter determ ning section 1003 sel ects one
of usabl e sequence nunbers r's based on the frane
nunber or slot nunber. Howeymer, the present invention
is not limted to this, and paranmeter 35 determ ning
section 1003 may sel ect the m ni num or maxi num

[8EQknds hlintft thoomhluSEBPER Sodadhtle Tnifrercqusgice number is
d[e?cf-i%a]ftréﬁr@ﬁ@détﬂgﬁghg 2kquéfke groupE:]r%p'EfteecBBﬂSE‘nE(%El

al | ocating nethod, accor di to ' t 2 of th .
(B BEERE Y RoBRERonit ¢ SN B CREVLEET s, FENs gquation 9
(eﬂw’?ﬁ{ STi 313)¢ tlﬁé pZée SR AIfeRT e (Bsizepérdbneed by conput er
LR P B T Y SRR b G AR L

o bap acicRbt GinioC t®Of th&Cpseepsenct theesantencavelibocagng method in
P[8$ ] I'n FIG 16, the horizontal axis represents the

d& Wéen zc sequences of different transm ssion

[baogn dibhF10718li fefreupnK sepesace laengibheceagdotheincluding a

vertical axis t h - l. at: |
rETAPRES GPREERGS RO Fnresqns f Fidlibffbbence erour
iﬁf)uftéc!ixldibét'ﬂveemaZG-fI&e:quhﬂdJEaSclmfd tkdiberreptedeman &l sequances in
an t ar_di t i :0.
b Pt ta L BB AP HEINSy £ 0 fosd W05, s
elxamgds] ,inamchichf thdher/ti fditfeenoee oftays Nwithin, 5, range of (0.5-
[ QSS~COrre ' en ,ZC . k
N
abfo cditifnfgemeriiod raosuiisgitorthisapreas ot hslbgﬂirdbﬂfaeﬁérﬂequences, in
equence .l enat hs 4 S t ' LN -
R P08 1agGEAER WENLIAS 1 bS5 acs:al Uitk e
remghod 6@GeKdhHgnDota K- Pregem)), sentsisdpirdnframasthy existing
s%ﬁ?%ﬁ'éee qug??lry%fg&?s SRAUERSE. doh Al aflBK CBe@veen sequence

ererice rom the réference ZC sequence )
arbupe t0 ©dscedr onPdsR0 aseqidinge tgr 6gpation 8, by setting the

threshold Xth2(m) smaller when the number of RB’s decreases and by
reducing the number of sequences deleted, the number of ZC sequences
deleted from a sequence group is limited.

[0105] FIG.19A and FIG.19B illustrate examples of sequence groups
acquired by the sequence allocating method according to the present
embodiment. To be more specific, the sequence groups shown in
FIG.19A and FIG.19B (ZC sequence group 1 and ZC sequence group §)
are acquired according to the following conditions and process. For
example, to generate ZC sequence group 1 shown in FIG.19A, in ST 101,
the reference sequence length Nb is set to 13, and the reference sequence
number rb is set to 1. Here, an existing sequence group is comprised of
sequences in which the difference from rb/Nb is equal to or less than
1/26, regardless of the number of RB’s. In ST 202, using equation 8, the
threshold Xth2(m) associated with the number of RB’s is set, and a ZC
sequence that satisfies equation 9 in ST 204 is deleted from the existing
segquence group.

[0106] Thus, according to the present embodiment, upon generating
sequence groups, the threshold Xth2(m) is set smaller when the number of

RB’s is smaller, and a ZC sequence, in which the difference between r/N
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[0096] FIG 17 is a flowhart show ng the process of
the sequence allocating nethod in a cellular radio
comuni cation system according to the present ‘
enbodi nment. Here, in the process in FIG 17, the sane
process as in FIG8 will bepomtted. 25[0097] In ST
201, as an existing sequence group, a sequence group

formed. with ZC s quences [ iffere
a9, R rHRY it Rt mbrﬁ%g%ﬁaWtS Rsh 2t ko nlh S5 R, is
J&&%E@r&ﬁsa@fexlshﬁlg’l@t'@ﬁarnc@fgﬁﬁps B¢ thiyputehrsl. 1t[1@Qﬁﬁ]31ble to

I accordin fol |l ow uation 8,

TEARERS {6F "9 HOOF I SOR etTiReR. 1A0En hair SPR e Hifbfecs inter-

il RBterfdrenbt Whale in$ainBAnXiH2(he) nusntsat offi gérprenoys aforming
predet erm ned val ue every tinme the nunber of RB's

SeﬂE?‘é%Fs%‘s"“Pithz(n) =(m 1) x0. 0012 ... (Equation 8)

[b@09P] _Al@oﬁln%&mmedaherhasr bﬂm desatibledabat e sfigh the present

%gél V\nr;]? et%d_atlon I S -deci in which
QAeDY BYNE £ 305%‘15&’%’?5(%0(‘1&%0&?13 oo SR O 0]0] i 4 s Rl
tRO3différehcanble M gare rdIécadédrli/(Ni:sasl smyalquaoi* Oms9 than 1/26,

T o YT infst 203 thg £SR3 1n %Ie aﬁ ex;stlng sequence
TP SRed! PO OF VST 284 IPRE 2 s SR uERS
drauprig STaZs{}la stpw&ncee mhmtpecsalﬂ nheleatled i‘sr oo ilht@lted to this,

55 0 S SR BED ! B A, PRt

Embadinmtol @8 MO exintiBF s2QBfnce geowp.ocess of ST 108 is
(82pkP" By Akt bh Gl bt Badll AME WU LUSLIBLd BBode with
genera ng sequ ce groups accordin
the opms sr ok nttvalisegqtewberalal déatseaueme, hisd Wlhlcgl t&ﬁlﬁlfference
Hedd@dh LN F%Ef"al%/ﬁsowe@é [ GRRGE Rl SafleCAUCRES-KiRE)) to
el udi g a ref erence ‘sequence,  and gr oup
(0epr Bty ) ans @qlstqdngrmmmstgmw@qmn%paxpﬂed the, present
r
el A B B AR S 1 e
Moo for sledetingsZEl seauemeee. Oy gr seQuemsE egropp and delete
fyc&qtulgﬁcég usgé&fa%@%% %E@)&ﬁlﬂé’b&ﬁ' Bf RBaNYGuA to or greater
5- Xt S’ 5+Xt h2(nm)). As shown_in FIG 18,
than t AePEasq @W%’é‘e@l |V@(1J%ﬁ’l fer netdmeleacdBr di Ry RSt Means, it is

.prs@ﬁﬂQt tRedLMeC 12RAHENERS cidtBd 1\5’1Mﬁls§fhltéienumbers of

difference hetween r/ N and rb/Nb in oup sta
R tshiorheb viangeledetedo. %{cxﬁﬁzegj apg,” leus+ fopiypper of ZC

S@ﬁgeﬂlgéseaagtéd om t he existing sequence group Y. By

hi s. means, cross-co bet ween que S
(P407bauat 26io dn okl diby T BaBst oIS, o by eSBeDFhgeroups
dcljeidedr @bl WeXh hbe} oa-‘ntI’eraum@rmgtmequebeer t@fbeRBeH:ted is
decreases and 20 %edum({;g t he. nunber .of sequenc
SBENGt Samorhe. HEEeo BT HOLTAR BN BrEd T GRTGrce Eroups
sHOGUENGE FIGOYPAIT Sinldi AIGERZI0B (i.e. ZC sequence group 1 and ZC
sequence group 8) are the same as the conditions for acquiring the
sequence groups shown in FIG.19A and FIG.19B.
[0110] Also, an example case has been described above with the present
embodiment where whether or not r and N satisfy equation 9 is decided in
ST 203, the present invention is not limited to this, and it is equally
possible to use following equation 10. By this means, it is possible to
delete the same sequences as in the case of using equation 9, from a
sequence group.

lit/N-rb/Nb|-(0.5/Nb)|<Xth2(m) ...(Equation 10)

[0111] Also, an example case has been described above with the present
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[0105] FIG 19A and FIG 19B il lustrate exanpl es of
sequence groups acquired by the sequence allocating

nmet hod according to the present enbodi nent. To be nore
specific, the sequence groups shown in 25 FI G 19A and
FI G 19B (ZC sequence group 7 and ZC sequence group 8)
are acquired according to the follow ng conditions

and process. For exa e, enerate ZC sequence

RIS RGT .crflepﬁf@%ﬁ@ ItRedy a8 15 Figres oftronumber of
’%UQQCQSJ:@PTJ? ha hﬁbfbﬁerﬁ:&t ihOedBatiand 9t heHoafeareenCthe present

sequence nunber r et to,1. Here, an ex

iR O O Lo dRpl Sedod itath iR Essthlenh provide a

pﬂﬁﬁlﬁlyfcﬁiefﬁl&@@ncfer @mddﬂcblblelngt}m watd tfor ar ddcdsiont halquatmn 9,

| 26, es e nunber 0

(T, Rl bn 08, B ne PP EE Ror S (oI RP Sos et Atakple. using

twhdehréfbeeﬂwgbeﬂ‘_ N, = fRB NngZQeislzrd %hj% 7Zﬁssemlgd10:e1th one RB,

t ha atl st I n I

PR B phh Rt s Bl crithedbed e b I RS TRl 051 s

lb@efhhaprfshnmhemmpﬂrM®mby%Un®@ @eneﬂaWenghsmqu@mcehohiand
th | d_Xth2 t

BB 5L BBl R A R SEDLETTAL MR e,

p\l\mmhytdnEtlnh téferensenbmbaeen{rRBI's B2edmdt e/ Mmsseatize. For
ran f (0 th Op 5+ a -

cHadi 8 sl oyt el RE M WRed DR BFULE Bhs it w=37)

asghageférence spgsendy El:tgcbh rNé%duce the cr oss correl ation

{B?i S 3G AUG" %%rrgﬁl%ucpa%em BSSP%%MI%@%&B?& \with the present

férénce wh mal ntai ni ng the

egeul meas wlmxm Za@ s&sgqueersc engwaqdlsthe[ ditérpnp¢ detween /N and
rg?ﬁm%lt?y C@v%ﬁl Sé%r Xl%ﬁggﬂ %’oegd\ﬂstr&thﬁﬁn)) are deleted
presen efbod Sequence group conpri‘sed

fofmz@ gawmesquw\/@rm t hE ogi §viesr dhr profemfidapentipn is not
Iﬂ'ﬁﬂegq/o'\kh Saﬁ&“‘l@'ls e?lugflyl ?é:?slf)fbafb Hil8er E@g%@&ﬁﬁhtwns of
of the nu S, nputted as an existi

BEgiEndee iﬁ)eegfrmeb nrﬁdmr@@ne ledBgRYes bawdopBs number of
REpeent QN ds RQke | LPAdigd, t thd M Smbandot tsehﬁeﬁ@é@'ﬁ(&h) to be

possibl'e to input a sequence_group acquired

DEHPERINAENE 3etal 4AVaRTS i (fifcdeBientedU§REtD arf[ G‘fé)%t]ed in order

fﬁ!.xﬁoﬁheaké a0 vatahthe £as&rcnas RAGRHGSNr AREFH/Nb is the
above wth the present enbodi pent, where

cdetpseni®e 0 3:n aw%. deletiga ar?cfeeqr%erﬁ:éSﬁmBa?@eéhw /e apgmber of

rb o ¥R ngt @é@lé’ﬂdéﬁ';@ ﬁﬁxﬂ}ingB 0fhicOmeant,Nid(7¥) poésdble to maintain
(0. 5+Xth2(n) ]S ron1an existing sequence

T5eBigpd SFHEGE?%%Eh?a? tionis not limted to this,

[6003] i t EnfbRRudlnty pSEieblpgetent Untbetioaddaeonsédn iplained
for deleting ZC sequences from a sequence group and
2hgVet e only sequences associated with the numbers of

[RB|1$] eq;il?:ﬂe t&cﬁfen@ée&ﬁﬁfcaﬁ(ﬁgthhaet}aad)rﬁ!?bfbtréfﬂg ned thel present
val ue, for exa i § nmeans 0Sg]
PRI event P60od %ﬁ%ego A by Wik UmdhSy Ehe! €
1ﬂllpllr&ﬁéﬁtsﬁ wiRBi saflbﬁmdhalnggs delFet e&amq:desﬁla/eib(yveanmbodlments

limt.t uences del et ed.

cfﬁg%bﬂ ﬁ&egﬁﬁﬁgféf 5 OM/éQ%%%Pes of sequence

[Gt biips Bﬂs@,CQlﬂl rbel mhemetbnabndmhxentsof aRBhgtiad] awindgtians for
g%fexgraﬁ%g%ﬁtga%;?g del o}lpaequ(? nces]'QH%vh'ich{ }_E(?l?blc Metric) or

the seq uence
PsRRN i rgrEdﬁrZﬁvhnaladdeC@tQﬁ&I(ﬂd erahzﬂc seuencEMroupf APR in

(%Poﬁgg Li?en%":s‘e@ra ll‘lpm ggedélgf‘edsm aassécﬂf‘ence group. In

or acquiring the sequence groups shown™in
tEilsG;zﬂ_sQ:A tandnﬁgxgtggg of CM or PAPR is less biased between sequence

groups, so that, even if such conditions are added, it is possible to make

¢an be

the number of sequences substantially equal between sequence groups,
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30[ 0110] Al so, an exanple case has been descri bed

above wth the present enbodi nent where whet her or

not r and N satisfy equation 9 is decided in ST 203,

the presernt invention is not limted to this, and it

is equally possible to use f0l1ow ng equation 10. By

this neans, it is possible to delete the sane

sequences as in the case of using equation 9, froma
apgstguarmbey Of iR aueRens thFiNGRY be(Bsasl FINGReE SRANSERY sroup is
mot-bik&Quation 10) [0111] Also, an exanple case has

been descri bed above with the present enbqdi ment .
[AhiPE oHeosadibongd pRigemplensdse kas &ﬁ@nk@?ﬁ?fﬁ% cd; HEOVC with

MBI Rfts FRhetel Sequttbe aFoapk @Cr@ri%ﬁiﬁl%dl BsigguRth0tnd: domain
However, the resent invention js not,.limted

4Gij %equgﬁee§ t ﬂp% RIS &Y ynb%%’ré?m s pgt pllllél\ﬂe(tjle tg Elns and it is

e%lu‘dﬂ@l bbysiefe ref ﬂfr&[‘(}s@ qEeAENGBub NGNS ZJGedaquMncas that are
ecisign,in equation 9, 5 tﬁB‘Fe is, a plural

geapEttEAcE HhRbEMY &P%ﬂ aeygwmd@mqjg. Zg‘ytsrigggnces and

fE & RIRCesmain ’\b@—gé’queﬂbas—%tﬁlﬁﬁ e 3= dtiansipi at@asented by
with one RB,. two RB's and three RB's, all sequences
folowfirgrameHPR- Hhi / Nbi 1-0.51 i's lower than a

threshold, |ir/fehdbiaRfE=N.561 1$Ehmm0nt1han a

hr I d and. | I b3/ N 5 ovver
108 EEndce R ionull oNerhProghals 8% 78 Spafeie {7 ha o gopresents
thefs&fqaﬁﬁee Mwiidess o 6ftiRB' domend Zitbtsepee moen seclui wepresents the
For exa s possible to one a
sangis Entigridf Shginnan ebPn g% sflRate, SRS, when o
sdequgide bEour liXmaAl asingatinexdophin E85sedrencbeeAC sequences,

de ri.bed th t t di
SE I ghs, ?fﬁem\lg@h‘)ﬁ He ‘f[’%:fhgenf:grgori meeérhturwglgrlgdl%g%than 2
;rrbﬂédb:rﬁ}hﬂg'ds mreih(ﬂda mn@@umd (G"lBLeXtdlqug(m)Q 7o sequences and
O 5+Xt h2 del e
cy.be yHo P azgcgesé? uen%g thxk§ﬁkngh§faﬁzﬁ1§{ig§cs, and

esen |nvent|on I'S not
fheretﬂnrs;hanﬂneteﬁfscteqwa:lqluyr@osm ble to further add

h i .
B8 Eorklet 8l Tk R0 LeRil et oLabe . o
Emrob@fhﬁnmtstwaermrmezcosecs@qwene%suﬁg(in?sm pdepmee signal for

éﬂhﬁgﬁlegﬁﬁl&tﬁofq geﬁ %@M@nﬁ%wo&%*}mRma%?eqU?mEfs and it is

are dele In’or romthe sequence in which the
ed;umlefr posablretoien a ZK seab 9nseNEs, | 16T (axamy)lgs @ e fgignoe signal

ﬁ%g?néjstﬁﬁgﬁbho@ P AEB[hPRES, ﬂﬁ?ﬁ@ﬂlz\m% th&nnel, random

remal ni ng_sequences ISI&&JQ thjs means,
ames%pmblm Hezpal. n%QﬁtSaglha r &g @Eu%‘ﬁéék in each

S[ Q3] Fabndineat 8x fHhpld1@abE @8 NbedrN @B DA hde e with
[Bgég?ex‘g}]sél ned above. [%112] Thél sequen?:e |1 oéatl n v

arel (bianend e oF ety at 6Ct p@%em used a8, 2 FETGROFS Shppal from a

IJaHm tadpiie tsﬂﬁuﬁpoé{cﬁ)a@md'tﬂeﬂtﬁad1@nﬂaﬁaa%tzﬁ€on apparatus the
l enented wth various chapﬁscpe For exa

RIBBUR EYTSAGORCH SOBHTNATH 6 (| e s ANALH %?j%%ﬁ'aﬁ‘é" apply
160t @RSntion to a case where a ZC sequence is used as a reference

signal from a radio base station apparatus to a radio mobile station
apparatus.

[0120] Also, although an example case has been described above with
embodiments where a ZC sequence is used as a reference signal, it is
equally possible to use, for example, a GCL (Generalized Chirp-Like)
sequence c¢(k) represented by following equation 12, as a reference signal.

c(k)=a(k)b(k mod m),k=0,1,....N-1 ...(Equation 12)

[0121] In equation 12, N represents the sequence length, and the
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[0115] Al so, in the above enbodi ments, as further

condi tions for generating sequence groups, seguences,

in which CM (CGubtc Metric) or PAPR is greater than a
predet erm ned val ue, such as CM or PAPR in QPSK, may

not be used and may be deleifd froma sequence group.

In 35 this case, the nmagnittde of CMor PAPR is | ess

bi ased bet ween sgquence groups, so that, even if such
retatidtshopo faNesmidedert ts erd pogse hreeess nak N TtHe (Where t and

AUIREE n Qe qH@f}féeS ﬁHpét QEE)' )| |tﬁee2@ake@|%1¥&e'ﬂepresented by
sequence 8§roups, mber of sequences that
asaative dsen qquaémh 2sef€fuierhﬂ§) gwoapDF? ABYUGIss ggpresented by

%Ql]ojvﬁhgﬁoq%gtmﬂl {hough an exanpl e case has been

escri bove wi th enbodi nents where sequence
[§doups are formed using frequency domain 5 zC

sequences, thggpregent; 4 nyent i»pn1 i YEaektibhm3ed to
this, and it is e uaIIy pOSSi bl e to form sequenc

[§i8abs Alsengloussqtunsbeve rRbAHEGEnara B¢ Fonditen “equal

thl SR1AQNRLA - 2 HE'e8hold"Bs 08®diBi oACc SILHURMCES iARGually possible
frequency domai n ZC sequences.s

togsat therkandatipa pilese a2 69@%9?@%@ é&a&%lf’rlo%“ﬂ“on

[WZQK{ ) AR( Me{ﬁ‘blatvﬁ ellegﬂﬂlﬁfléﬂ@ Ha]x?e E%%Hbsélﬁbe&]uaimg)madoff—
represents e ce engt r t

Chie SSQHERTRSe HABEY b %f‘aﬂ%ggg‘ﬂa?erﬂ“f °§%<ﬁ58:f§ B, o the

§e@lﬂ@ﬁ§@5ﬂtr§p]a_ e@@nﬁﬁq%@n@l@e rHbser e@ﬁatﬁﬁmumymdhiﬂad n ZEquence

seguence

her ef or e, na se e rou

Sféﬁeﬁ@tefil i d&ﬁﬁ?‘i‘lnicp%h&tﬁcaesg %“fs%g'ﬂleﬁ emf's F‘nsequence
gM'iieQQteHhB dirhhesengepat of N Zadofit Qtur efq@reaneeand a sequence

uepce s less than @% g%ﬁ'ig ned t hreshol d, are

fatedm YEC AR PHE 5 8 d EPERGRncy dommi n
[@EZS??U&HﬁBﬁgEMEESé e sSkeoe dbsdriledembeté ogithagmdbodiments as
therefore ef f IS uire
S0 FROBBIT Hhos PE eakarpett GEIN rile bR Wi Bfboware, the
ymebhnﬁﬁzveﬁh@dl gmnbe imhpdementedCwigsnditeerd.s used as a

nal for rl t ' &

Lrﬁﬁ\;gj] Io]hl‘tﬁ%l%h e”ll Pudﬂ?lont ﬁlsockn%gﬂpye ﬂ?tﬂé %I%?Qltlptlon of
grdsebile shrosens oi€dsegbedores, may)rtymcahhyl be mplemented as
refLeSr NGs tSqunéxl fozgn Q%rﬁiifécfmctdc g, (1 Tﬁesé%@?'lﬁg md1v1dual
% ) sync roni za Cc , ran om access prea
rs‘ngmajr paCQiallyi g]nmtad)]ry ﬁmam(ogugﬁmgle chip. “LSI” 1s adopted
here but this may also be referred to as “IC,” “system LSI,” “super LSL,”
or “ultra LSI” depending on differing extents of integration.
[0126] Further, the method of circuit integration is not limited to LSI’s,
and implementation wusing dedicated circuitry or general purpose
processors is also possible. After LSI manufacture, utilization of an
FPGA (Field Programmable Gate Array) or a reconfigurable processor
where connections and settings of circuit cells in an LSI can be
reconfigured is also possible.
[0127] Further, if integrated circuit technology comes out to replace
LSI’s as a result. of the advancement of semiconductor technology or a
derivative other technology, it is naturally also possible io carry out
function block integration wusing this technology. Application of
biotechnology is also possible.
[0128] The disclosure of Japanese Patent Application No.2007-160348,

filed on June 18, 2007, including the specification, drawings and abstract,



25[0119] Al so, although an exanpl e case has been

descri bed above with enbodi nents where a ZC sequence

is used as a reference signal froma radi o nobile

station apparatus to a radi o base station apparatus,

the present invention is n056lin1ted to this, and it

is equally possible to apply the present invention to

a case where a ZC sequence is used as a reference
iggarcorrdratadoheigin &di wipeane csimatts ghtidpbar at us to a

radi o nobile station apparatus. [0120] Al so, although

an exanpl e case _has been descri bed above with
ladystrigepPBliGRRHEYa ZC sequence is used as a

foahe) en?]?e %(;.ZL@I!I% 'ailo'cﬁtlﬁgUﬁﬂeltﬂocpoﬁﬁhg’ﬁﬁ’tth% WS&holi%4nd radio
exanp General i zed ke) 35sequence

%Pk)ler @BF‘@%ﬁP%ﬁ%‘}S faGI"Pb%niﬂgt‘écfSﬁt PEsgend inygntjon can reduce
J@Eﬂc@?&@aﬁbﬂ%&we@ﬁ @fﬁ@gﬂtbﬁ d'Hﬁ grou s while maintaining the
n, k= N-1. Equation 1 [ 0121] n equati on

by Pé&%éﬁ?%ﬂ%q«?efogéﬁegn%éeﬂ%ﬁ@qf’ngr% j1iarepgpplicable to
4 ebRhia@N8hi P cOmnNasiRBtiowhsiseers. and m are integers) or

N=tm (where t and mare integers) holds. Here, a(k)

is the ZC sequence represented by equation 1 or

equation 2, and b(k) is a DFT sequence represented by
follow ng equation 13. 5[3] b, (k)=W, i,k-1...

(Equation 13) [0122] Also, although the above

enbodi nents use the condition "equal to or |less than

a threshold" as a decision condition, it is equally
possible to use the condition "less than a threshol d"

as a decision condition. 10 [0123] Al so, the above

enbodi nents have been descri bed usi ng Zadof f Chu

sequences. However, Zadoff-Chu sequences are not

limted to the sequences represented by the above
equations, and include a sequence generated by

repeating part of a Zadoff-Chu sequence, a sequence
generated by truncating part of a Zadoff-Chu sequence

and a sequence 15 generated by renDV|ng part of a

Zadof f - Chu sequence.



[0124] Although a case has been descri bed above wth
enbodi nents as an exanpl e where the present invention
is inmplemented with hardware, the present invention
can be inplenented with seitware. [0125] Furt hernore,
each function bl ock enployed in the description of 20
CLAIMSch of the aforenentioned enbodi nents may typically
be inpl emented as an LSI constituted by an integrated
circuit. These may be individual chips or partially
1. N diiddsion HpieRiskempeiking: Si ngl e chip. "LSI" is
adopted here but _this may al so b?,referred {o as -
alreeiving geptiencomigured & gsggive gpntrol gpforpation relaggd-io transmission

. ' Lifering extents of integration.
bmuhw%@ﬁﬁ?%%%%aﬁgP%%%% the method of circuit integration
iasgemetating niectoh toonfiSired | toageneratp | theranfezance rsignral ngping one of
dedi cated circuitry or general 0s€e i
s e
which ﬁrboﬁﬁf@fh fd:iﬁg :céllsf’faﬁ@ apreddiined GaibeAnt &he) seqnerme(s) with sequence
reconfigurabl e progcessor where_connections an
numbeK ) Tt InrAFEIYIECPIIEN P ﬂ‘&@fl}%%ﬂe 2f Gjtigrens befigect xoNb and /N are
grouped Qﬂtitg "Eﬁ’é"%x’ogﬂ et 4 éuﬁkﬁﬁurﬂﬁ%% Rir&: sehifidodé lledodi Nh®hichidepends on

Integrated circurt technol ogy cones out to replace
the msns@@éw@s@aed@ﬂthm@rmfaﬁmn; @M seni conduct or

t echnol . ' I \4EmSh, I it is
A ag;gtﬁ%sg%égﬁg%@f&%%ﬂot 0 cap(rﬂ;i/‘3 Itggétﬁr unsc I on bl ock
integration using this technol ogy. Application of
35bi ot echnol o i s al spo.possible. [0128] The

2. ) CRISHUIHY U T8GR P&t ent Appl i cation

NaeB iz 16834 onfitled i®fecdive RodiBol iRMPMatiomedlateld fgtrdrsaission
specification, drawi ngs and abstract, 26 is
bandwidthrefrgrsfenenss si@aki n by reference in its entirety.

[gln géi%ﬁn%se%ﬁ% 'o%ﬁ@i{gh}e‘dyto[ %&g&lite-ﬁ!ﬂ@ REANRRCEonal using one of

oca met ransm tting nethod and radio 5
sequenoa(B) Whicht @ ignoupeg paat wsows odretting\h & & mefepanes spquence length

i YYSBLET S SOURE G B33 St LADRENERR ) by i
absolueWwalerof diffeteh @asppeaaesd/Nband Ny & lesdenaeqgalowp praddermined
value, g{:;:grggé)eldl i%f?)bghg gtrgu;gJl w?t' lalt grlo%{) nru?n et 1 owgéq%gﬁéeol%ngth N which
depends on the transmission bandwidth based on the control information; and

a transmitting section configured to transmit the reference signal,

wherein the predetermined value for the wide transmission bandwidth is smaller

than that for the narrow transmission bandwidth.

3. The transmission apparatus according to claim 2, wherein the wider the transmission

bandwidth is, the smaller the predetermined value is.

4. The transmission apparatus according to claim 2, wherein a definition of the

predetermined value is different across a threshold value.



CLAIM5 1. A transm ssion apparatus conpri sing:
a receiving section configured to receive contro
information related to transm ssion bandw dth of a
ref erence signal; a generating section
configured to generate the reference signal using one
5. qfhe $REMBREIBH SppiiuG Bedh@ngd i@ HDEOf E1ain®s P40WRERRIn the sequence is
wherein Nb is a reference sequence |length which is
a Zadofdnotequgncapr(kbésfingd bind a predefined number of the
sppyencer Sy & ¥h sequence nunber(s) r in ascending
order of absolute value of difference between rbNb
avtarainh Kaad g agy obpisdy int¢gers he group with a group
nunber rb for a sequence |length N which depends on
the transm ssi on bandw dth based on the contro
6. e QFaiBrniseidn pParatust dcamdlifig t0 Ay 6 clalro 1. 5o Rftiegri €k beuence
transmt the reference gigpal, 2. A transm ssion
length Y comesnonds togdhp fraymgsion bandwidthaidquelihg sect i on
configured to receive control information related to
transm ssi on bandwi dth of a reference signal; a
7. Jbndraasmisgjos epparais ecvirilige tedny of gleinet kite whpggin said generating
. referen i ., usin f Se '
section F S TorRbOL i Byef BB GEPHE VRS he Mo Uafhe for e
sequenSEighgh e s saiadibins Wi dnsiissoorbandwidth &d wideel | s, and t he
sequence(s) with sequence nunber(s) r, by which
absol ute value of difference between rb/Nb and r/Nis

8. IR SrdnBiksh zﬁ%ﬂﬁ'tust &:cérd_ﬁﬂ{ﬂ:ﬁ&l@ﬁﬁ'i 1N&theYdlh UBid @herating section
grouped into the group wt adggoup nunmber rb for a

limits & ayabecel fhenpanenee(sh ayailaple Brgde sgauanee dengHs N by gsepping the
pnxbﬁPQPQﬂﬁQ£%f9ﬁ§E fgﬁeﬁ_e control information; and a
0

transmtting sectl configured to transmt the
ref erence signal, wherei n the predeterm ned

o iR srolr iy o8 SRy S S PP corisine o

receivil\:{%: gectibRREMigEedd RBEIRE abhisoldafemdiingrdded taihmgoup number rb,
wherein the wider the transm ssion handwi dth is, .the
whereis, vaxl| generaiae FPRIRR, BFFAER Falcienes Siznal tptg one bf the grouped

sequentd(ANBELEGL AR BRPEiRtSaAGEOr di ng to claim 2, wherein
a definition of the predeterm ned value is different

across a threshold val ue. 28 5. The transm ssi on

10.  ARRHALHRSDA %85%18%? #.E‘oﬁ{gﬂlé t8an log icgﬁﬁl%} fbd 3 e Ezggi/ tggl"?era‘[ing

sequence Ts a equenc I'ned
sectionzperafes/(Bergifgrence( 4l aisigwinerafi the lgraupeld geqaeence(s) according to a

arbitrary integers.
cell. y 9

11. The transmission apparatus according to any of claims 1-10, wherein the reference

signal is a sounding reference signal (sounding RS).

12.  The transmission apparatus according to any of claims 1-11, wherein said generating
section generates the reference signal using one sequence which is selected among the

grouped sequence(s) with sequence hopping.



6. The transm ssion apparatus according to any of

clains 1-5, wherein the sequence I ength N corresponds

to the transm ssion bandwi dth uniquely. 7. The

transm ssi on apparatus accgrding to any of clains

1-6, wherein said generating section groups
13. dbguenseissipn whpdrates eerondieg tuayeri(cdaims 1p42, whiersin sdné generating
sction Rtk h L SR PR SR Dyl AR EEng e
groupell keiRALKS) with agpedcatheppiag basel ¢iga frame hamberlor shhansiber.

said generating section limts a nunber of the

sequence(s) available for the sequence |length N by
4. A ﬁféﬁ‘loﬁgﬁnt NseRtifg edtRack ﬁgﬂé]%m%ﬁsihg? sequence(s).

9. The transm ssfon apparatus according to any of

ctegivisg Jeogirolf infommeatioporahateditn g:r@sm‘émnvbﬁgmé%t pg reference
Signa]_,%ﬁ&}figured to receive control information related to

Uhe group nunber rb, wherein said generating section

genanane thetrofereret aignat asing @nalof usquegcasiewbich tane grouped into a

rouped _sequence(s) based gn the .cgntrol infaor i qp.
group, FOIeTiR eV TR HECSIEb PoaRasP APEh SUGT & RmBn ARy el and a
predefifié@iniibdr 8f ththgiqakitetd Wit eBQicate RUmBEEH) O sQRAdIAE % der of
the reference signal using one of the grouped .
absoluts sigliermf dffEronse ePeeAGbRD endNjare erpupedtigio The group with a group

numbelafbilg)? 'E‘ﬁ% éile %?&Ec@ﬁ%&nﬁ& 8H ﬂlt.eot;rﬁﬁﬂliﬁfon%éﬂﬂ{@dth based on

rern erence signal 1s a sound ng
the contret erfemtatiosi gnal (sounding RS). 12. The transm ssion
apparatus according to any of clains 1-11, wherein
sai d generating section generates the reference
15. A giedlodusi fgenriag sefanaaesgndlicompiisingel ect ed anong t he
grouped sequence(s). wth sequence hoppipg., . 3.
THE Y& FORirals infparoation, slsed 48 C%WWP%B‘%?W@?[ off 3 rgorence
signal; &nd 2, Wherein said generating section generates the
‘reference signal using one sequence which is selected.
@mgmmdlegle%w@@ signgliepios (s ofiisetuenee(slevhishsp grawged into a
group, ?ﬁl%?&n% 2 Jt t&0%n E:Qﬁren@er leﬁgﬂllt whidIhg E:OII]I‘KPO_%‘ tOAdHTEélE? nd the
or generating reference sighal conprising:
sequencet e writhngeqaamet rimbenfsp rrhy i winich ebsadletd tabuet o dfarase dretween
b 1 dth of a reference signal.. an eneratin
/N SR N Bdrsriat of Sl W0a ntdRised Syene LS orHe eroup
with adBuf'tRE rbNoP A sdfuebide 1eMaet &l Rviih idepeads efnefiRNesmission
uence |l ength which is cormmon to all cells, and a

S€E /
bandwigtebrsed e thefgnal mfrmaliensequence(s) with sequence

§h (R gii%lie{énaﬁfea RO Aerwitk ehsldios Wﬁl!d%?dtﬁ{is smaller

ITferenc etween rb/Nbo and r/N are grouped into the

than thafrfouthewiatthwdragsmigsionlbapéwidth f or a sequence length N
whi ch depends on the transm ssion bandw dth based on

the control information. 15. A nethod for generating

16.  refeepieapph@ns| coapripingsi Ng: recei ving contro
informat.ion related t gutn!;da.nsmssicm bandwi.

dih of a
r &f BPRIRIETS gAY & ‘e FramELT e iplapBfeclated to
transmbi8A A antRid® of Rerefre @04 8RS 04rSl) cOMAOE Mhfaf@athéRES to a group
into a group, wherein Nbis a reference sequence
numbet gngvheraitcts 4 selerepsroseanencsl lenglh| which ineprpman to all cells, and a

"t ) .
peder AEHFARELT A S BRI RE Sl iy P MBE gt ssot
value df differtiamrbeoveeaqbdND 4wl =N prre detupedintregrovp vath, tha geoup number rb
rouped i h ro wi.t h a gr.oup ,nunber, rb .for a

for a sediricnet S ytF (RS ot dh eRbei G BETR Meboc ol on

b anewieth$ sdrase dodfipirb®tocetéive thel rofetsnoR tiicadl,

wherein the predeterm ned val ue for the w de

transm ssion bandwidth is smaller than that for the

narrow transm ssion bandw dth. 16. A reception
appar at us conpri sing:



a transmtting section configured to transmt control
information related to transm ssion bandwi dth of a
reference signal and control information related to a
group nunmber rb, where Nb js a reference sequence

| ength which is comon to #1 cells, and a predefi ned

NuRiRGEin the FTERRACGERAL ig\’:gﬁﬁbr%g YRGS rRUWTRRE 6&uehcd(§) which are

ascendi ng order of "absol'ute value of difference
groupdskebaged ronr theNwniml infornation plaepéel tha trongmissipn Wiandwidte of the
r i ch, depends
etere s WP el B BuAAIGRAR L IRl R =P
section configured to receive the reference signal,
17 3& . _Wwherein the.teference signal is generated
: TGP R ARPAr YOl e (s) whi ch are grouped based

ory tRasHRitg Qbctidhl QbABLIreD toetahdilt t@ntrbBE information related to
transm ssi on bandwi dth of the reference signal

transtshonCBMEPAIh ot RoraiereRensizetlanddcansol FomRaig Feifwskio a group
nmumbekr k}b, where"Nb §§ g%fe%hc@%ﬁ?&%gsletgﬁﬂmlﬁa{ R9common to %ll] cells, and
tr g I g to ro

ansmttin sectli on co ure transmt cont
sequernicelfsh mitt segpencel minebkr(sd rt bansimick sibeoluteavedwd df diffifrcimce between

ref exence sjgnal and. contr infarmation related to a .
oo g5 N R s aplr Bt oGRLHES R Rernthed B 88 &Bfeion &lp win
the grdug@ ﬁﬁhfbeii\hi fol aiséqlir%méTIHﬁgﬂtN a?t)ﬂicl\ill\ﬁt?ﬂeﬁds (%ﬂﬁlleiﬁﬂbtﬁ{slﬁi%ﬁﬁ))ﬂfldwidth

W sequence nunper(s) r y wni¢ch absol ute value o
based off QP%@&@@WGE%?&‘H theHansoNssien bandwidthetndor

e%%éei%% ﬁeo:ﬁﬁﬁ dERBnILD R VAl difhe rBfefongE GYRAd 1 NtO

group w e group nunber rb for a sequence |length
N whterain: Ge pelasco signhleistgenerstedsisingrorisaofdhe deduepesiedawhich are
oat.rol . int [ on t . .
sroupile SOOL el PEACRHATSIELELE b Bt Msion ppnavias of
reference sifighgjuind dhd epntret fifvendtioe rélefed te theqrsipgmahber rb; and

whereip: the reference signal..is generatgd ,usi one
of °t b Bisde e e B svigs BaReass Bpdsafis Shéiter than
that fo€®BB hhRbwitAh&h1¥Gbh Gandwidai ed to the transm ssion

bandwi dth of the reference signal and the control
information related to the group nunber rb; and

t ' 50% e transm ssion
18. tigﬁlg%{%?ﬁ;%%ﬁ%ﬁ?%?é#ﬁg%ﬂ?hat orn%t'he narr ow
t tangmitiegd contieh nofwimdation edted\tontirodssior bamlyadthi ofga reference
signal‘r ef erence signal conprising: transmtting control
’information related to transm ssion bandwi dth of a
r efapsreintey sogrdl information tre@REIMA higigus @nnbet rb, where Nb is a

informatiqn rel ated .to a grou unber rb, wher b is
referenie | sgqisnn deneth qiRE ds |CaRpEen ihell 418 e%fﬁﬁoarefei%f%gﬂ number of
sequenb&k) With 3BGuc @hﬁﬁ?ﬁﬂ(ﬂ@h%@&ﬁi&m@ﬁr&? gf‘ ﬁﬂ&)}?&t@ )Bfal’t\flet({f difference

v
sequence nunber(s) r ‘in ascending order of absol ute
betweepgb(Nb end &N frergraveedistoverypr Bithishegipup mymbee rly denup setjuence

| ] t Lo Lf
tongth NI RURIEL e RE-RRSIR AR R B 06 O Danaw dt

and receiving the reGwenoei signal genaratbé neing ens iofj el sequence(s) which

ener at ed i ng one of the sequence(s) which are .
ene o, B A6 M HBTCBAUTD TR G s FHS1og, Wyl of the
referent1§ighd] ARE MeSoin@ 0] Desvevitidh heladkd id ﬂxez%ﬁ»’(ﬁl,q{ R sh.gnal

and the control information related to the group

nunber rb. 19. A nethod for receiving reference

19. %iHl%ﬁiogmfzéi%lg%feh{r@é‘§%hé%lgdﬁﬂg)trﬁ trol information

related to transSm ssion f a reference
transmitting control information related to transmission bandwidth of a reference

signal;



31 transmtting control information related a
group nunber rb, where Nb is a reference sequence

| ength which is comon to all cells, and sequence(s)

wi th sequence nunber(s) r3; by which absol ute val ue of

di fference between rb/No and r/Nis |ess than or .
egudniftiag acoptretl éhformitierd relatedea growp grunfissdrb; nivleere Nb is a

group with the group nunber, rh f a I t
trendy o dopkh s TR . b, Bnd SEFRR S0 hovrce
number@) ! BE WhH 1301k ¥ QLS R idoiferéledicedlednorbiMie and 1/N is less than or

transm ssi on bandw dt h; and

) | .. ofeceivin bthebf

equal to of medsteraningdyralpe.qanarodRsd 10K HYUB ﬁ’@ﬂbfhesg‘i?‘dBﬁ'&'gt gy 1o lor a

whj ¢ i Reabh i S8R thaldwidef GhsEat brohe control
sequendf 1NNy Cﬁé%?g%‘%g‘?n‘??é‘?on bandwi dt h of t he
informatieh e¢leted ¢o ticgraabmanigntbaedwidiit apd i nf or mation rel at ed

to the group. nunber rhb, : | hich

pr edefeé?lg’r“ﬁ%gt&e\‘;%%%{?@c? Shenglgengreipd ysiklghe® g@?egﬂ&ce(s)_ WHER 4
grouped® DALY 6 ihd Soﬁf&b L{]hlﬁgmiﬁﬁalg Sé]h’&tl t_bolﬂlettimlsmgjms'ropmban_dmtfith of the

transm ssi on bandw dt h.. integrated,cincuit for
referencasmnibp1d W9 CamET OB RERALRhEHE] Iighe FRUBIVIRE Bont r o

| nf or gREIAN e g?édﬁfénhﬁlea I NG Sihe nwidia neniseHidvionf bandwidth is

reference signal; and generating the reference
smallershayrthht fostheqamnme tofnsmisginarkaadwidtivni ch are grouped
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