; e3ei dde<gXgOi 6fi Ti "nDO 2 SPP 2002 , CODE DI VI SI ON MULTI PLE ACCESS
MOBI LE COVMUNI CATI ON' SYSTEM BACKGROUND OF THE | NVENTI ON Fi el d of ﬂ 02
I nvention The present invention relates to a code division nultip é%gggg
(CDVA) nobil e conmunication 5 system In particular, the present invention

relates to a cell search nethod using a {ong code masked rch
code) in perch channels. Description of*the Rel ated Artmm,mﬂmmummm
termnal starts communication, 10 or a nobile term nal noves_Trom one
station area (cell) in which the mobile termnal is currently 5%nduct|ng
comuni cation to an adjacent cell (i.e., in the case of hand over) in CDVA
nobi | e communi cati oncepst BNWISIONI RUDECPEBAAYCESS CooBUCE spread code detec

15 tion or frame/slot timng Mnchronlzat on. _Such processing is called
cell search. As for an exaon@ %PNéceBEQan¥%H5¥ cell search nethod, a

met hod of spegerRGROURD! grongesyYRVehNTrogated at the end of a slot by using a
speci al short 20 code called | ong code nmasked synbol instead of the

ordi nary | onpieddecainghehontreftfloni s descri bed in Techni cal Report of |ElICE
(the Institute of Electronics, Information and Conmuni cati on Engi neers)
DSP-96- 116, SAT96- 111, TRESPBeslAt(189€én€idn relates to a code
division multiple access (CDMA) mobile communication
5 system. In particular, the present invention relates to
a cell search method using a long code masked symbol

(search code) in perch channels.

Description of the Related Art
When a mobile terminal starts communication,

10 or a mobile terminal moves from one base station area

(cell) in which the mobile terminal is currently

conducting communication to an adjacent cell (i.e., in

the case of hand over) in CDMA mobile communication

systems, it is necessary to conduct spread code detec-
15 tion or frame/slot timing synchronization. Such

processing is called cell search.

As for an example of a conventional cell
search method, a method of spreading only one symbol
located at the end of a slot by using a special short

20 code called long code masked symbol instead of the
ordinary long code and short code is described in
Technical Report of IEICE (the Institute of Electronics,

Information and Communication Engineers) DSP-96-116,

ORIOGAA

*G00002*

SAT96-111, RCS96-122 (1997-01).



0 2 SEP 2002 - 2 This cell search nethod using the | ong code nmasked synbol
wi Il now be described. The cell search uses perch channels shown {J @ St 2002
The term "perch channel s" neans control channels for notifying reverse 5
link interference power neasured at the base station, system frane nunber,
and the |like. Furthernore, the perch chapnels are transmtted always with
constant transm ssion power. Since a control signal of the perch channels

is used also as a ref erpngeceilgnakaptnt nBtRed1QssuGChRaNL2AL ebdeonduct ed
bet ween the base station and the nobile termnal, the control signal of the

perch channemhaskedspymbdlasidésaowbbd Bekowibéd.f orhkheepear ebaghannel s, a
first perch channel and a second perch channel are multiplexed. In a |long
code nasked syeabopetBhpobannehs(sbawnhinoB&Gpoditi The téfmof parthr st perch
channel 106, a CSC (Common Short Code), i.e., a first search code 104 is
mapped. | n achangetstempaskedosynbdl chashelsnfeédinotifiyéngomevpeseh channel
107, a A SC (G oup ldentification Short Code), i.e., a second search 20
code 1055is whpbetintenfardace powpsl measured ab2the baeei stasvboai,ned by
renoving a | ong code nasked synbol section (search code section) fromone
sl ot secti onfYSheRohraBe BRYhEr .t pBAsENEt dikeo t RBrEBBrMETreer fhRal i s

spread by a | ong, code and short code 103. 25 The | ong code is a | ong period
spr eadi ng coB%rgESF ﬁ%ﬂegﬁiaﬁﬁl§r?BSFﬁEtﬁﬁs%1§?§§iBhghTﬁ8“§ﬁ6PF code is a

Shor P S ERERRRREoH B8, SBELCAT, sk GEGR oEhaNIELg iR

communi cation (i NC con ann

Lransm sel ONcRARRALS) s THEHPRYsEOHE 2PeRol8ReCOTEna e gL N LaREnNC] Lides
y kinds. In order to facilitate 1ts timng synchronization, thHherefore,
the | ongpcodgyhenebnssati6f tohQuat8liUbadtik¥n the base station and
the mobile terminal, the control signal of the perch
channels is spread as described below. As for the perch
channels, a first perch channel and a second perch
channel are multiplexed. 1In a long code masked symbol
15 position (search code position) 101 of a first perch
channel 106, a CSC (Common Short Code), i.e., a first
search code 104 is mapped. 1In a long code masked symbol
position 101 of a second perch channel 107, a GISC
(Group Identification Short Code), i.e., a second search
20 code 105 is mapped. In a data symbol section 102 (a
section obtained by removing a long code masked symbol
section (search code section) from one slot section), a
control signal transmitted to the mobile terminal is
spread by a long code and short code 103.
25 The long code is a long period spreading code
assigned uniquely to the base station. The short code

is a short period spreading code assigned uniquely to

each of channels under communication (including the



5 of groups. The G SCis a short period code provided so asﬁg S pr2f8@ond
to the classification of the long code. In the case where the nobile
terminal is to conduct timng synchronization of the perch channels, the
nobil e termnal |ightens the |oad of synchronization of the 10 | ong code
used by the base station (i.e., decreases time, circuit neans, electric

power, etc, reghttell ERanh&E ahdl DPaf¥MNLHE 00hZahanmel) by Hréetdéhgg the G SC
and narrowi ng down the long code to a fixed range (i.e., by limting

candi dat es fototibehbong tong wbdehlenytheand imetdedheraspCeisdea. short
period spreadi ng code defined uniquely to the nobile conmuni cati on system
The det ecti onInfotder| bagfaoilditatet hesf tambngl synchrnomizaseon py t he base
station, utilizing the perch channels is conducted as follows: (1) the 20
nmobi | e t er mi nahedefpreadthehtongr ehdehdnnelaspif el ngnthea QSDirahttyet ect s
the slot timng on the basis of the height of the correlation value;, (2)

t he nmobil2 t ePhi GEPURBRdUTRS @ESEr £8dRnBhPHE aRerBPECEOdd RPEAYHAAEt§Ot 0 t he

synchroni zed sl ot tinin%, and detects ihe 3. SC on the_ 25 basis of the
hei ght of the2EoFPeFSFFBRAPYRALES tR§ FhasbbifatieR phabhe ohomgtcode.

d di b ' 11 | bel ' ' d with

the G S, andiBeFBBr SaFRevRBRG EoRcmOR: PRotpemt8abr & nESHERRRECE the  a
~P - 4 | i ) . . ‘ h
;ercﬁogﬁannelEggiﬁghe§%§ﬁ5éﬁ#?%35$ ﬁ%%ﬁoﬁg;nggﬂgéﬁgﬁﬁé§$E595$0¥§élg%n%of

rate of the PecchsfRANNELAcbis LOnkDRSAd 6EPEEACHPON{ PELRER DS NERES0) and

constant in a sections”including the |ong Code mas . n the | ong
code naskgd syshgl ce@et 188di ByWbhéhbhBe §€80DEnPELcE. chaapgbakss

transmtted, transm ssion power Pl of the first perch channel is |owered by
transm ssi on pome, circuit means, electric power, etc. required for
the timing synchronization), by detecting the GISC and
narrowing down the long code to a fixed range (i.e., by
limiting candidates for the long code which may be
15 used). The CSC is a short period spreading code defined
uniquely to the mobile communication system.

The detection of the long code and the
frame/slot timing used by the base station, utilizing
the perch channels is conducted as follows: (1) the

20 mobile terminal despreads the perch channels by using
the CSC, and detects the slot timing on the basis of the
height of the correlation value; (2) the mobile terminal
conducts despreading in all GISCs in conformity to the
synchronized slot timing, and detects the GISC on the

25 basis of the height of the correlation value; (3) the
mobile terminal conducts despreading by using all long

codes belonging to a group associated with the GISC, and

detects the long code on the basis of the height of the



10 P2 of the second perch channel. Thereby, transm ssion power of the perch
channels after nmultiplexing is constant. In the conventional systﬁgk%gﬁpa
conducts spreading process in the |ong code masked synbol section HQZ
sanme synbol rate as in the data synbol section, it took the |ongest tine in
a first stage (slot timng synchronizatipn) of the cell search. In order to
conduct timng synchronization in a short tine, a matched filter (M)

capabl e of dgpiybngtEORT hatkon results at a 20 plurality of timng
instants at once 1s used In many cases. FIG 13 shows tine required in each

stage of the cell searghei BolhEtCaRE E@Sﬁ@mﬁgéioﬁeﬁbﬁar'éfCQH@Ug beehby
despreadi ng the perch channels having a 25 spreadi ng factor of 256, by use

of a MF W t hch4nfiBl§sof THReStageehtdBhal NPethed! @BgeshoivhMeni $18l.00 .11 m ng
synchroni zation 1301. For attaining faster cell search, it is an

i ndi spensabl Eheubymbbdlt pasboofethéhpetrchechafn@lSEPsZ002kbps required for
timng synchroni zation. In timng synchronization using the M~ correlation
val ues a¥ alispreerdgngnSeahos beinge28§iband(268stanpsinsaddion are

accunul ated by using CSCs of a plurality of slots, 5 thereby conducting
slot timng S9AEAPBAI 2AElvAing EhghlﬁﬁﬁcF§¢6nman¢de§XﬁbPé cépr &hgt i on

val ues der|Vfd for CSCs of 48 slots are accunulated, In FIG 13, one

accunul ati on 989u8°ﬁ?tﬁa?5§ﬂe€¥mPBlt?ﬁFﬁbOPnéPaﬂpécﬁftBﬁ EﬁFBgdthCh is the

i nmber d |
1901 of 11 mEsrED LREBRETOEE AP PRERESHE HEeRoBobant PEVEL.EY Sher el ont

mode S“‘tCh°¥ﬁ§aggﬁgﬂeﬁeﬂﬁﬁe§ﬁ$§Xe%Sl8r?8&e£8 dﬁg]¥ﬁaﬁ9@%§E?Eh0B oyaiues at

all timng ins IS resu pro required

for t'”l?g SYPCHEOtRLZ8EESRd RQr&HVEhLHRei'”ETHQHHbyedt§thﬁ§EE1§ﬁarCh
becones longer. On the other hand, It a M with faps is used, then the

recei ved si gpakegadfbendepareRdchbhhetochtterentistepleaspgndisng to one
synbol set in the
constant.
In the conventional system which conducts
spreading process in the long code masked symbol section
15 at the same symbol rate as in the data symbol section,
it took the longest time in a first stage (slot timing
synchronization) of the cell search. 1In orxrder to con-
duct timing synchronization in a short time, a matched
filter (MF) capable of deriving correlation results at a
20 plurality of timing instants at once is used in many
cases.
FIG. 13 shows time required in each stage
of the cell search in the case where cell search is
conducted by despreading the perch channels having a
25 spreading factor of 256, by use of a MF with 64 chips.
The stage requiring the longest time is slot timing

synchronization 1301. For attaining faster cell search,

it is an indispensable subject to shorten the time



20 MF intact. Since the coefficient node sw tchover thus becones
unnecessary, correlation at all timng instants can be derived at

speed. However, both the gate size and power consunption of the ngh%gggpnezwz
very large. SUMVARY OF THE I NVENTION 25 In order to conduct the cell search
at high speed while suppressing the gate.size and the power consunption,

the spreading factor of the |Iong code = 2 ~~P 2002 - 6 masked synbol is
made snallerf%gﬁ F g g ofi Q, t;har rti perch
channel s. ticul ar, gqsyl yr%ac?leoglc%%rt IEE)(r?llg to yp| "ea1? nunber of t aps

of the M usgq,ﬂdw&mzmmdne u'éltn%r "BpRA s&@ﬁl@t&% vadudX APl I n the

case where the spreading factor of the nmask synbol 1s 64, timng

synchroni zat it3fing derdacieed By one RGmdIYF (Wisth B dsAPsedtidiaxase, the
symbol | ength coincides with the nunber of taps of the M. Wth

coeffici ent s aconmedpded by uwsdngo 0908 fyfnaolplsrialiinyt lvf Mlduy,act,
therefore, it is possible to conduct despreading of the received signal and

conduct Sear ¢ireglebyl Tomidmictd. nignstlartt < iminigheydwhoiond zeedioroat Witghout

increasing the gate size and power consunption, fast cell search thus

becomes possiPFeEisi®oNRy [Foeexiamplieo @@tré'ell@dll@élscylallmasoﬁaﬁlvmdeff@ﬁ ed
enbodi nents descri bed bel ow and acconpani ed draMAn%‘ t hese or ot her

obj ects, feal®58stakd é&@%ﬁtéﬁ@%aﬁqqm dFpariéht ONBRI EF

DESCRI PTI ON OF THE .DRAW NG FIG..1 is a diagram shovm n a channel for mat
ofperch chafieeIaRecn, Y g LE ARSEEGH 1o & LI dP G, o4

transm ssi on - er.ch a I f vent i.onal st e 5 FIG 3is
A 1 e t?\b—}% > i Qe gt kgnal, systene 2

a di agram showing a channel or ma ransm ssi on pomer of peréﬁ’channels

of a figgl eFROYHEHE is Acki%ed Z_L%O%ne':' gclﬁ 1303 Geagl grg?ny‘ov"' ng a

channel format and transm ssion power of perch channels second
enbodi ment ;  klyfch¥ons zatdioadr am showi ng a channel format

If the MF with 64 taps is used, coefficient
mode switchover becomes necessary in order to derive
correlation values at all timing instants. This results

15 in a problem that the time required for timing synchro-
nization, in turn the time required for cell search
becomes longer. On the other hand, if a MF with 256
taps is used, then the received signal can be despread
with coefficients corresponding to one symbol set in the

20 MF intact. Since the coefficient mode switchover thus
becomes unnecessary, correlation at all timing instants
can be derived at high speed. However, both the gate

size and power consumption of the MF become very large.

SUMMARY OF THE INVENTION
25 In order to conduct the cell search at high
speed while suppressing the gate size and the power

consumption, the spreading factor of the long code



5 and transm ssi on power of perch channels of a third enbodinent; FIG 6 is
a di agram showi ng a channel format and transm ssion power of perch_channel s
of a fourth enbodinent; ' 10 FIG 7 is a diagram show ng shorteniﬂ”la SFP t2082
search time, and reduction of the circuit scale and transm ssion power;

FIG 8 is a configuration diagramof a nphile termnal; 15 FIG 9 is a

di agram showi ng a configuration exanple of a cell search timng

synchroni zat | i by t } ; LS:A~di shew ng a
configuratiO%Qgﬁgﬁp%%ﬁg?gaﬂge#%&geiég%ﬂ%$sfﬁ%§1g ??%ﬁlﬁﬂiFagkaggng ile 20

termnal; Fl&nds bér@ighggaentﬁeppéﬂehacﬁeﬂﬁégytation exanpl e of a first
| ong code detection unit of a nobile termnal; FIG 12 is a di agram show ng

a configuration 25 exarpl paptiauseepnd spmbotodstdeheebra@ingntb of a nobile
termnal; and FIG 13 is a diagramshow ng time required at each stage of
the cell seatypicalan@mber &f2088s 8f EERSORFPIs&H O Thie REBEEERRED

EMBODI MENTS First of all, the configuration of a nobile termnal used in a
CDVA nob? | e termimd tals odetgsménedecoFdingxabplae pnethat chagewheve will be
described by 5 referring to FIG 8. A received signal of a carrier
frequency retkeveRreadimaniagternnali sheohrpkdsymbetedfichy BYMAAIRF unit
801. The received signal ,of the baseband is inputted to a cell searcher 805
and a recei vBYN@BEOD{ 22 LHORFLE nFRRAYEESBODY YRENGeR| MEcWiEReP 2162865

conducts the_above described cell, search. The receiver 804 conducts
despf r eadi ngteFHH? E%??ec?ﬁ%nsﬁmaoihLeVgRE 8?1Bﬁ§§?§aVlEhaﬁﬁ§Is ot her than

the perch chagpels. oIhe, dgcgdeg,Lepri ver: ohopalet o output Led ula aquser
e : 1

interface 807, and Subje t 0 subséquen proceéssi ng. ransnt ssi on

si gnal {® be;fgapsnbhledyhBoi NsePass Eﬁétk?”ihEaEEgUELQQeEQré,t5%”%@1tter
803 via the usér interfacte 807. The transmtter 803 conducts codi ng and

spreadi ng of pbbeiblanesi 66h@icsi g8spreddCngt 6l thRe B86eco8dUSLgnhNi ti al
val ue setting in various
and conduct search of all timing instants in the 64 chip
section. Without increasing the gate size and power
consumption, fast cell search thus becomes possible.
15 By referring to detailed description of
preferred embodiments described below and accompanied

drawing, these or other objects, features, and advan-

tages will become more apparent.

BRIEF DESCRIPTION OF THE DRAWING
20 FIG. 1 is a diagram showing a channel format
of perch channels;

FIG. 2 is a diagram showing a channel format
and transmission power of perch channels of a conven-
tional system;

25 FIG. 3 is a diagram showing a channel format
and transmission power of perch channels of a first

embodiment;



20 units and timng managenent by using a DSP (D gital Signal Processor).
FIGS. 9 to 12 show configuration exanpl es of respective blOCkS'AflGSE% 2002
shows the configuration of a timng synchronizer 810. In the ti gg
synchroni zer 25 810, it is necessary to derive correlation values of timng
corresponding to one synbol. Therefore_ gn_M- 901 capabl e of providing
correlation results at a plurality of timng instants at a tine is used. As

for 0 2 s~P zooz _ g prg08f fiLi£mdiafad hdiPle SRnieefStp froma

CSC encoder 902 is used. An accunul ator 903 accunul ates correl ation val ues
out putted frqAd Rerdisdits i gdwds tof Perdibicharhdignk ef egd@nd04 detects
such a timng as 5 to nmaxi mze the accunul ated correl ati on val ues, as sl ot
timng. FIG shbahioventsy; configuration exanple of a G SC detection unit 811
FIG 11 shows a configuration exanple of a first |ong code detection unit.
FIG 12 10 shows a confEXfur & iicn ae)xdhirgymanofsheoovsianprad diearmhaebdioxeect | on
unit. A long code detection unit 812 includes a first | ong code detection
unit andSa segshdrarapicoiordaqaost of wdnch |ghannsks Of @uitsixd ranme/ sl ot
timng is already known by a timng detection unit. By arranging 15

correl ators BMPPIiMgMEial | el for conducting despreading at one detected
timng instant, high speed processing can be conducted efficiently. The

G SC detection unit 81F{H @ ifh)2 SIRHEW ShQAWEiREH s‘fft‘j’rfﬁ}e]off%rq‘%%g code
masked synbol_ i & RAM 20 .1002. G SCs. are specifi ecﬁci n G SC e coder 1003
one after andtHertIRPSHE TGS RVFGeI% BT rCibadBHE i%éias M Yerived. A
correl ation %glg%ﬂdhéymasynbol is derived by an accumul ator 1004. Such
processi ng can be conducted at high speed by suitably conducting parall el
26 procggsing. By sel eiidg 1 hes N AeRfrN&widly SRt fprdel @ld on
values, the A SCis detected. The first |long code detection unit (FIG 11)
cal cul ates coydsatcaH itime/AldRs Rictidd ©d Bieldiddhit date' dh002 - to
synbol s, and detects a | ong code used by the base station out of |ong codes
bel ongi ng t 0 tAraM sasiss icsrt sl Ng to the detected G SC. Long codes
specified in a long code generator 1102 one after another by the DSP 5 are
multiplied by a short dide o ishex prarchi mhaatiiais djsawran evf by molshbet code
generator 1103. Correlation of each timng is derived by a correlator 1001.
Cor rel ation &g kior responding to 10 symbol s are accunul ated by an

accurul ator 1101. This processing is, ' 10 cqonducted in rPtar allel wth
di ffereftd | ong codes. Gy 1s a diagram showing a configuration

example of a cell search timing synchronization unit of
a mobile terminal;

FIG. 10 is a diagram showing a configuration

example of a cell search GISC detection unit of a mobile
20 terminal;

FIG. 11 is a diagram showing a configuration
example of a first long code detection unit of a mobile
terminal;

FIG. 12 is a diagram showing a configuration

25 example of a second long code detection unit of a mobile
terminal; and

FIG. 13 is a diagram showing time required at

each stage of the cell search.



basis of a result of accunulation of correlation values over approxi mately

10 synbols, a probable I ong code is designated. For the | ong cgc? zngz
designated by the first long 15 code detection unit, the secon (§Erco e

detection unit (FIG 12) conducts processing simlar to that of the first
l'ong code detection unit over one franme gection. In the case where a
predeterm ned accumul ati on val ue has been obtai ned, the cell search is

conpl eted. 2 faﬁyayﬂ i FPRE i a cell search nethod
using the Iogﬁﬁ%o e nmas sy%ﬁﬁ %§§| ngﬁmggﬁggiggqxﬁicentering around an

exanpl e in which only the.dong Gode kbRl A N Linddie perch
channels typically transmtted at 16 ksps (spreading 25 factor 256) is made

to have a spreagiing If 3y i9f H4DMEhehcHINRAGIMMIBa¥idrS fRitdd M ted to

64. Simlar effects can be obtained so long as the spreading factor is |ess

than 256.  Qoto¥diAPZo the phesert risivedrtied RENIL Yd Qestrsilaws By channel
format and transm ssion power in the case where spreading factors of the
CSC and 6 SCrafenrdde smalA1a. (864 A deve iscan@dignatlhart tahasermifemt her
synbols of the 5 perch channels, and the CSC and G SC are inserted at

di fferent tifineguenstyameseiviedriiom ta;m gndeama dishdrowgndidhairy synbol
portions from being affected, a masked synbol section 131 is nade to have
256 chi ps i n ineduensy Ry ads REhainddn it ofdie Spsiediiedrisdaned &fd G SC may
be 10 inserted in any section of four sectio (133, .134, 135 anpd 136)

obt ai ned by d& (ﬂaﬁ‘g’i‘é{{aﬁ@ s KARHRFGY f&ed S8l SeEhRH S 8 &ips. In

the case where the s | _l.ength .t he SC mes,short, .and consequently
the number of-GGEXER %91 via %dlglﬂ‘f nr{t rcgace %CZO The ' Yel I ﬁ)eaolfcr}} T

1 .
S not “ehoughf or e nunber” ‘of classes e long

code whiygh Glg¥Es R AEY LR difbyd ladst A0 RASY Wl idh adofgle such a

nmet hod that I'ong co _ cation groups are sorte out ‘according to
whi ch of the fui iS04 QMR PR dgIRaARy | R¥8dre Godibddi®r Bsted

synbol section, sections other than those of ¢sSC 20 and G SC are provi ded
with no synbalhe likd b pHidlcdiengidhnsl s aHanathart heyWHrRih
channels. The decoded received signal is outputted via
a user interface 807, and subjected to subsequent
15 processing. A transmission signal to be transmitted to
the base station is inputted to a transmitter 803 via
the user interface B07. The transmitter 803 conducts
coding and spreading of the transmission signal. A
controller 806 conducts initial value setting in wvarious
20 units and timing management by using a DSP (Digital
Signal Processor).
FIGS. 9 to 12 show configuration examples of
respective blocks. FIG. 9 shows the configuration of a
timing synchronizer 810. In the timing synchronizer
25 810, it is necessary to derive correlation values of
timing corresponding to one symbol. Therefore, an MF

901 capable of providing correlation results at a

plurality of timing instants at a time is used. As for



of times of possible accunul ation tines decreases. For obtaining the sanme
receiving sensitivity, therefore, the transm ssion power nust be raised.
However, the perch 25 channels are always subjected to transm ssﬂtﬂn&ﬁpt 2002
constant power. In addition, the |long code masked synbol portion is poor In
orthogonality, and therefore, tends to_exert interference power to other
channel s. a z SEP 2002 - 12 Therefore, it is desirable to suppress the

transm ssi on . kol I eqbsaegg i
therefore, the C (%Cgl\:lecﬂ%/vs%éat???g) S’r?u t irhpéfée]%eeg{, ut q%é@rﬁdﬁt G SC are
transnitted by, ddd@r 4o SiLLddl ! Narp d NBnPOAS TR E G SHiPlaR@s tion. Even

if the spreading factor is reduced to 1/4 at this tine, transm ssion power

P3 of the CSGdrsrdMtSifor R e Bt tlb D aRim Rhedfue o st el y
techni que and the sane reception sensitivity is obtained. The sane i's true

of the 10 tratElssion powsalPddafedtter AERCdARsannitl £nbiadingds FIG 4
shows a channel format and transm ssion power in the case where the

spreadi n@ f adicoomaximitdes ESC sglin®l 183¢ et ecorackel ssuifdni cieelnigdsy, samld1lqtl6 i n

t he exanple) as conpared with other 15 synbols of the perch channels, and
the CSC and &ig@dngre nultiplexed and transmitted. It is necessary to nake
transm ssion power P5 of the CSC and transm ssion power P6 of the A SC

large so as to correspdnd®tot® MU eaFW fBetadrion [gxanple\aibhdA rate of
channel s oth an .20 perch cha s i ast,, then the nunber of. perch
channel s whi g;ﬁépegché&% ‘Hﬁlﬂ't [B;ﬁf‘act (%atsllt PE h ra;fo’vé? is
i ncreased w || _become ar gf:el'rsltnvﬁimh a £ bér/%.rml tipl.exi h C and

as
G SC to shor tBEThE et ot 55 Wi ch F958 (R 4 Jpto\/ver ‘cones | arge

as 25 inothe JyLse m RN o ’%‘gﬂ t j MENE t erch

channel sqoon_ ot her cn%anne gj nmay lboerfjlletarg , %trgepsigsH eni ngl o_gt e EP:jtffecti ng
symbol secti Qrtldt8loh GAUSES IANfIURNR RS Rt iod ubia ldhtsnetides 0 2
SEP 2002 - 13 As a third enbodinent, FIG 5 shows a channel fornmat and

transm ssi on HEIst NdMe ke ddict iidie wineatid'@ fsaddid Wnd heodesSC and
G SC are nmade sufficiently small (64 in the exanple) as conpared with other
5 synbol s of deteqigrah whianneln thabd el @GR ,s firepeatsddbta tpimdred i1y of
times (three tine in the exanple). By transmitting the G SC repetitively n
tines, the n@liready knsumbvatd diningeddtedtiomneandd; . arBy acomnting y
transm ssion power. P8 of the G SC of one tine is equal 10 to 1/n_ of

transm 39i on HESLatpt kA dscras ldaledian canduqidmne dasriardinthannel s
is suppressed., As a faourth enbodi nent, FIG S’gtsﬂr}}?m a channel format and
transm ssi on Yo (48T LSRG HEEr FHSRY ATUICIHNLSC i s

made smal | er an t d. in the exanple, the spreading factor
of the CSC i sc'I 4%zien2:ao'§rhd§{cst:)er%ea%l%nlgglf%§‘c‘§lép' of the G@SCis 256). In the above
described three stages wfe i eldraaidludite di5Q el eofd P Garede,

a

conducted by despreading only at timng designated fromthe CSC, an
correlator iseceived signal of a long code masked symbol in a RAM
20 1002. GISCs are specified in a GISC encoder 1003 one
after another by the DSP. Correlation for each chip is
thus derived. A correlation value in one symbol is
derived by an accumulator 1004. Such processing can be
conducted at high speed by suitably conducting parallel
25 processing. By selecting the highest one of the derived
correlation values, the GISC is detected.

The first long code detection unit (FIG. 11)

calculates correlation values over approximately 10



20 used instead of the MF in many cases (as shown in FIG 10, for exanple).
As in the present enbodi nent, therefore, the speed of the search %

rai sed while suppressing the interference on other channels, ma W@Q@Z
spreading factor of the CSC affecting the 25 nunber of taps of the M- smal
and maki ng the spreading factor of the SC Iarger than it in order to
suppress the transm ssion power. 02 2D02 - In FIG 7, there is

shown a |i st gﬁbghge LeAU R 3l ?aqgn ggﬁggﬁgg b&ﬁb%]se%r%h obt ai ned

when the spre ng factor of the long d the number of

taps of the Megagiencharded. l%nQYCbB%§ %%Kb%%lh@et%P%E%QBQQ fat- of the
| ong code masked synbol small, "the tinme required for timng synchronization

can be made g N@@haehgt Ran thealeob kb eaRrent reny coRlRodpeand itdye ipumber of
taps of the can be shortened, resulting in réduced gate size and 10

power consungt ileng Ebaep@eae&htbmvenhao6neaaf&eenadb&@b&se@-mmecmmnectlon
with the preferred enbodi nents. Those skilled in the art can apply various

nodi fi cabi onareomuieipiied igntas shortheobasiof ahet perdhschasmeds A1l 15
nodi fications existing within the true spirit and scope of the present
i nventi on ar gengseaitpdr Rved ishotite coldgi generawanT 118 3CLACKEDESatA.o9l ot
timng synchroni zation nethod in a code division nultiple acces nobile

conmmuni cat i oREsFECEMELBLRIsiEt dEFAVRE ?YnéhF@ﬁF?ﬂﬁ&oﬁEQﬁgé ‘cof®%si ng t he

steps of; relation values corresponding to 10 symbols are

accumulated by an accumulator 1101. This processing is

10 conducted in parallel with different long codes. On the
basis of a result of accumulation of correlation values
over approximately 10 symbols, a probable long code is
designated.

For the long code designated by the first long

15 code detection unit, the second long code detection unit
(FIG. 12) conducts processing similar to that of the
first long code detection unit over one frame section.
In the case where a predetermined accumulation value has
been obtained, the cell search is completed.

20 A CDMA communication system performing a cell
search method using the long code mask symbol will now
be described centering around an example in which only
the long code masked symbol portion of the perch
channels typically transmitted at 16 ksps (spreading

25 factor 256) is made to have a spreading factor of 64.

The spreading factor is not limited to 64.
Similar effects can be obtained so long as the spreading

factor is less than 256.



transmtting froma base station a control signal via perch char‘q2§ 2002
first section of one slot of said control signal being spred by Eg
period code assigned to said base station,a second section of sai d one
sl ot being spread by a predetermnined short period code;and in a nobile
term nal , despreadi ng said second sectiompf_said one slot by using said
predeterm ned short period code, and con uct i ng slot timng synchronization

by using a correl ation alaier jgaidpisbischt! estild. of é’rf‘o‘iig%‘dé}{’é}xﬁelto
cl ai mL, wherein said second section is spread by a in the nobile

conmuni cat i Orf gt te A & réa iR El sih GPdwe b aill the Ads £ GH@SPondi ng to
classification of the long - ST ~00z d~s z o o z ~EP 2002 - 16 period
code spreadi nprsmdidg ristictsant ich.the O5Glaid GTEM Gy neddeonmat ien net hod
according to claim3, wherein a spreading factor of said first short period
code is set t(®4a ivalthe srEnpdre )t hdran hatoss csfaiat s kst topethedd code.
5. A slot timng synchronization nethod according to claim3, wherein said
second sé&ct i @eyah (qhannghs dad iihe £5§ @ana |GI>SC‘0faISin-§€Rﬁnm atand sai d
first short period code is spread in a first subsection, and said ' second
short peri od Cddenants Frigng dnstaddchd FbFIqHHEC PrevaNtotothen ng

synchroni zat i on rret hod acc rd| n to claim Wnere t he, cl assification of
'ltohe_ I on? perl 1 é"é’f“@?ﬁl 3 Od‘sglf%sotmdg’@c‘t'\ ‘iﬁefsdc'r iarﬁl?ﬁ;ﬁ]%?fp on the

asis o sal can |0 co n osjdd Q as ection in
whi ch said seéﬁ“% Cishc?r%{ C'en c?‘ code dse "Is)?pr e5ta{’jd Q]f'psAJt%L%ql%esaq’ h

method in a q@,s,e bi P t said
cell search ne h(f.% corrprl Si ng tlhe ste%s of“{mt riaﬁesmttl néf:?ic%trof lg‘%ngnal

froma hase stafded/iih raﬁ{ycmeraawlof four ideddtithd | Pf one, sipy of
said control signal being spread by a | ong period code assi gned' to said

base stationami SSENGIRRGNaN B dEatid ioRe tHeOimd¥d Ry leatkdtyich fat st
short period code having a spreading factor smaller than a spreading factor
of said | ong iparerh lcoae aid chigescondrs v qaevd evheamd et Hea\veympal spr eadi ng

factor equal to or smaller than the
length of the GISC becomes short and consequently the

number of GISCs is not enough for the number of classes
15 of the long code which GISCs are assigned to, it is also

possible to adopt such a method that long code identifi-

cation groups are sorted out according to which of the

four insertion sections they are inserted. In the

masked symbol section, sections other than those of CSC
20 and GISC are provided with no symbols.

If the symbol length is shortened, the number
of times of possible accumulation times decreases. For
obtaining the same receiving sensitivity, therefore, the
transmission power must be raised. However, the perch

25 channels are always subjected to transmission with
constant power. In addition, the long code masked
symbol portion is poor in orthogonality, and therefore,

tends to exert interference power to other channels.



0O ~ ~~P 202 -m spreading factor of said |long period code; and in a nobile
termnal, despreading said second section of said one slot by usn@%zpquuz
first short period code, and conducting slot timng synchronization by
using a correlation value obtained as a result of despreading. 8. A cell
search nmethod according to claim7, wherepn_said first short period code is
a short period code common to base stations included in the nobile

comuni cati o ang. sal [ofaly Ty t j cogle ity of
short peri odn%%%ééﬂs%ehsp% oﬁécg?éisponjaépgéc lgéés%‘?%catl on‘t%?n%ﬁ}é)é#%% peri od
code spreadi n;]govs@f hdi1sh S8pddNibide NP Lige tEFLALRL LIRSEHM ERGS sai d
control signal at said synchronized slot timng by using the plurality of
short period grstestdes jn tige SREC ot arschord met Mol €0stex@df B ECEhEl Nat es
the classification of the long period code spreading said first section on
t he basis of @GSCandGlsOnral teandh bt tedl oy @imesdd¢iofonesprelei ng, and
the nobile term nal despreads said control signal at said synchroni zed sl ot
timng by usilena ¢odyy pasked swdeobepongiony. t v difli she | spreacding
classification, and discrimnates the |long period code spreading said first
section on t HR®RY sivfredeerd ctatl oh dfal tl Dbt diedanmiesier of
despreading. 9. A gﬁ?il term nal  used. in %Icode division nultiple access
mobi | e commurPTHET s?gt’%t?ﬁ 36 Lo ee | the STTATEMISHIR i RPWEE P~ 2 SEP
2002 - 18 an_ RF .unit for convg;tin a. received signal of a carrier

frequency rece VEIF U ER PR BhnL T YR I e ST YT TP 2P ba®Bband; and

hed fil | Vi 5 of s ' i fth
LT AP LY A A A e,

adi'n recelived signal, and ou ing a correlation

val ue, wher ei{‘raﬁ?érﬁ’iéff | viedl.si 99l o NGl didess@, control signal, a first
o}

section of one slot said control signal 1s spread by a |long period code

assigned to sai d base siatd Ofeciidl SmSEEANEhSECEI®ON Hfsedls Hnenshob1i s
spread by a first short period code having a spreading factor smaller than

a spreadi ng f&sfmat cind at xhhanps $isn osbweareirmnthea ces®neheborthgeri od code
havi ng a spreading factor equal to or snaller than the spreading factor of
sai d | ong perspxeadieg fHacters dofatltdcliSE i dan@rGIRG peadeadai sutbhei ol
signal by using said first short period code. 10. A nobile term nal

accordi ng to €Mt INalhetf Nl afle 1¢¥aRPSRbras peRRRAr O del t AtReHr ¢
period code co n to pase stations included in the nobile conmmunication

system ehd R R %r?ewiffb‘?%@esha%n W%r%th%ng%%ri'r%eri od
coues 20,7 R FILERALAS ASILSR Ve Al etg peristange
T P oS £ ST 4 0 Y SR AU SBRUL R} ST e
P6 of the GISC large so as to correspond to the spread-
ing factors. If the symbol rate of channels other than
20 perch channels is fast, then the number of perch
channels which are affected by the fact that the perch
channel power is increased will become large. In such a
case, by multiplexing the CSC and GISC to shorten the
section in which the transmission power becomes large as
25 in the present embodiment, although the influence of the
perch channels on other channels may be large, the

shortening of the affecting symbol section surely causes

influence as a whole to be lightened.



0 z 5EP 2002 - 19 a carrier frequency received froman antenna to a
received signal of a baseband; and a matched filter for recei nldT§ . %b of
said received signal of the baseband, despreading said receiv QR: ,2and
outputting a correlation value, wherein said received signal includes a
control signal, a first section of one_s|gt_of said control signal is
spread by a |l ong period code assigned to Said base station, and a second

section of said one sl ole i OPIAR Lol REAICLIE] NEdRiRd L PERL Al £OTE,
and the nunber of taps of said matched filter i1s snmaller than a spreading

factor of saifbing f1ed | kel Hios PAlv® Nt AbhS i HR -wHere A€l | search

nmethod in a code division nmultiple access nobile conmunication system said
cel | search nsiteddicoypfdstoxs tde tHeps®fand rGrsaT dié Ngade CONE £ Ddi Si gnal
froma base station via perch channels, a first section of one slot of said

control signantigr rgmashk ek biyn atHeoregxapliod aodsomssrahed tlo sthelr base
station, a second section of said one slot being spread by a first short
period cdde rexmbals ahridwliperdhatianmsis | eand e GE3C ebsli repdacedr  of
said long period code and a second short period code having a spreading
factor smal | & RHHRIHe pf dediary (Hvien YiMsain thamPEimeirl) co®y 13. A
code di vi sion nultiple,acasg;égnbile conmuni cation et hod in which, when a

mobi | e t er i nA2HBVES¥1%D bls R dhot S bahe AURh area, a
g enpl oy 15 IRE b e D e iR e A FFTERY factor of
other daa syrparanss S Ruel 19 JP IS B G of Wik SHRE U RIREL T2 hod
R A

of said CSC argh 3 +SC ief Nibrida s ddishk | dhahdOl) CP A pRsdkesbgynbol section
in atinme division fashion. 15. A nobile comrunication nmethod according to

claim 13, wherein a pl &sld tfowdftH iambgd ettt ONEIGY 66 howrsledl ditinnel
transmtting A SCs within said | ong code nasked synbol section, wherein a
number of | orfipede drdbrtygnsyais Hipy ey dite @y adsshdtedepereli ng on in
which one of said timng sections a GSCis transmtted, said nunber of

| ong code i defREFadERg o%“g‘?%r%f the LG tihInadr el IRy | thaperthatned
nunber of said G SCs. 16. A nobile conm,l{li cati on net hfod according to claim
13, wher'® n dM§ &R &t G $5%R s n1g PP R TRTTRE U t I educed

t i SSi r_ Wit hi id | 0od ked I i on, b

Securing a 1 CbR Ao S A (PR FETROT I GEF LN cali on
: _ e ©1 cat i ¢

lai m 16, whereinh SN Rt S SR L O R e R "o

said G SC in ¢HanSIBE AN idh U Yl i@ ted Sy Ad@ otk tlg sbeiyti ning
synchroni zation in a code division
at timing designated from the CSC, and a correlator is
20 used instead of the MF in many cases (as shown in FIG.
10, for example). As in the present embodiment,
therefore, the speed of the search can be raised while
suppressing the interference on other channels, by
making the spreading factor of the CSC affecting the
25 number of taps of the MF small and making the spreading

factor of the GISC larger than it in order to suppress

the transmission power.



mul ti pl e access nobil e comruni cati on system conprising the steaf : 2
SEp 2002 - 21 transmitting froma base station, via perch chann 2 sEPiENE
signal spread by a long period spreading code assigned to said base station
ina first section of one slot and spread by a first short period spreading
code assigned to each channel for said_bgge_station; transmtting from said
base station, via said perch channel, a second signal spread by a second
short period spreadi ng ppder@nd; 2 Ra Of s Skighah SPIead ) gihdi rd short
period spreading code in a second section of said one slot, said second
short peri od sapeiackd ta € askechast gl 2o preadiel f $6d ©¢h | swesidd@nvidgse of
said long period spreading code and of said first short period spreading
code, said thiheal svworddjrey | faktspr eafili thge clnley havdangnass lsqd esyinivgl fawed or not
hi gher than those of said | ong period spreading code and of said first
short period e gatibrr cotlctapsmdf rche dhidxe tehangad., despreadi ng said
second section of said one slot by use of said second short period

spreadi n@ code to provikie Bhuspmaiting dhe Spreating ofar? s et sthe tim ng
synchroni zation by use of said correlation value. 19. A nethod of slot

timng synchriftg#3%h BREHYU HERt cﬁ“%ﬁ#ﬁ '18th%"e’r‘%? FRFEHRA sEP%Bn powver

with which the transm ssion is perforne id . second ctl n of aid one
slot in said TR O TS H THA ‘? ‘?n?é‘?’b‘?‘?rpo Eh vt ch the
transm ssi on P S first |on one_ sl in said
base stati on. t% ceck{‘%rge & nler“?nétﬁllna d usedlsetn ee%??fmao%s ot t }b‘?e access
mobi | e comMUREatd O s S in Ouz %%@éatg%l%' uni t
for converting a recelve |gna a carrier frequency receilved om an

antennatp a g &g@v&g}l@,%y@mrpf a baseband and a matched filter for
despreadi ng said received signal to provide a correlation value, wherein

sai d received signal i miedaeserconinwntsiginadlas ebden disebdsed Di one sl ot
of said control signal being spread by a | ong period spreadi ng code

assi gned to sartheyasieors tvai thontteen dospireaared yendbdd insgntshor tThpese od spr eadi ng

code assigned to each channel of said base station, a second section of

sai d one sl otsSkiei¥rfl sigr P iarta At ARPShorarinus d@@pﬁh@ﬂj‘l‘-x@%o’d@ havi ng a
spreading factor snmaller than those of said |ong period spreading code and

of said firstthetbtments freddihPadide Sndher IRFure hi rAt Short

period spreadin ode havin spr ead] not hi her t han t hose of
sai d Ioﬂg’ per“?%ﬂlé‘pﬁ Eg’b’use rlglzﬂ Cr?? rfsxfuesl‘ﬁﬁ Friferdtl $FPRRdi ng
code, and of the present invention are incorporated in the claims.



wherein said matched filter despreads said control signal by use of said
second short period spreading code. 21. A nobile term nal accord'n(r;;é

cl aim 20, wherein said second short period spreading code is a s t Egjerzma
spreadi ng code common to base stations included in the nobile communi cation
system said third short period spreadi-ngigzode has short period spreadi ng
codes correspqQnding to classification of said | ong period spreadi ng code.
22. A nobile M@Aﬁﬁiﬂ QLB 6 :code division nultiple access nobile
comuni cation system conprising: an RF unit for converting a received
signal of a cdrrier fredudd®f reowinged yimchmonT 2am N gk ol n%p%iveélsignal
of a baseband;,,.and, p 2 SEP 200 - 23 a matched filter ?Br\&esprgg eng

sai d receivedd§W6ﬁéPnt@uéﬁéﬂl@eagceesrmb@ﬁﬂ@ne%@hﬂﬁicﬁ@?%ﬁiQ $@lg received
signal includes.a control signal, a first section of one sl ot “of "¢ai d

contr ol signaFaﬁgiﬁ§°§pﬁé§dn§ySanbbmgnﬁedhgdmspheadEBﬁpQQgﬁngs%EQ”Ed to
sai d base station ang spread by a short period spreading codé assigned to
each channel 3f°58i @ hase station, a second section of said one slot being
spread by a predeternin%d short period spreadi ng code, and wherein a nunber
of taps of said matched FRIPBFTFENGnErPErat hasenshbeisnr epeesenbiNg

spreadi ng fackegs, of id long period spreading code and of said short
peri od spreading %gdg£§2§?r Hn%ﬁ??%ef%rn?n%+r%6n®¢¢%im@ @f netehetofi | t er

having a nunbgt 9%;8tag pal er.of stages of the matched filter
being snmaller than a nuﬁgrecr) ?éelgglg%gﬁ?eiehﬁgas 15 engtPnofper ot r ol

signal transntéd€das$ignSECtd 0Ly hap, & long code masked symbol
section in one slot on@% perch cﬁ%rr?{rfe% 2 o P %‘Pm?tch?r}q eYeHadMp £

coefficients skejd ae¢ $D5t ARSI pVSL Y bile termi nal according
to claim 23, wherein said nurrbeg;1 opf st ages %?p%égé}e}owm h%ter is equal

to a nunber rRPiexbneddey g syrbol | ength of a masked synbol in said |ong

code nasked synbo] secti.o mopi | & I8 a6 Gehthd Qe&t@hm 24,
wherein said coef*?c?éﬁ?%ﬂ%?%%ﬁgé%atched fﬁ%ter é%rrespond to 2 gbnnnn

short codeof GB&} g skitd YoH§LBFdEakdsREEISTRIBBILNEdcEhont pe@idd SERAR)02

and conducting slot timing synchronization by using a
correlation value obtained as a result of despreading, a
spreading factor of said predetermined short period code
being set to a value smaller than a spreading factor of

the long period code spreading said first section.

2. A slot timing synchronization method according
to claim 1, wherein the base station makes transmission
power of said second section larger than transmission
power of said first section.

3. A slot timing synchronization method according
to claim 1, wherein said second section is spread by a
first short period code common to base stations included
in the mobile communication system and a second short

period code corresponding to classification of the long



- 24 26. A base station used in a code division nultiple access nobile
communi cation system said base station conprising: a transm tgg%@p 2002t
that transmits a control signal via perch channels, a first se on of one
sl ot of said control signal being spread by a | ong period code assigned to
sai d base station, a second section of ~sh?d~one sl ot bei ng spread by a
first short period code having a spreading factor snmaller than a spreading
factor of sai BeFbAg PEFfoBPEBALIARISALS kbt sHRFEiqeri od code having a
spreading factor equal to or smaller than the spreading factor of said |ong
period code. 27. A codePdfiPEi bRV t FYI @ ERtAAL iRfbine:hashmnfazsd ingn

systemin which, :{\/nen m)gi | e, term nal ves_from one base station to
anot her base 5Pafi ShmaSea‘f" GrPOR2 C%El’ée?fg’!s)rk%dfas‘iﬁ%lo 1 Saikd AT det ecti ng
a spread code_and, frane/sl ot .timng enployed for | ot her, hase. station
area, a secti%ﬁOBF gﬁFﬁoﬁgoﬁadgoﬁﬁ %%EEE%I %y‘fﬁfpﬁeisﬁﬁlféa%"a afe9% i on of
short codes PLEP rggcggérgﬁgggg%%]g}%g r%:cl)dassﬁl cation of a long code. 28. A

nobi | e conmuni cati on - "system &%l ai m 27, wherein said section of

said | ong codg masked s f i HAss; 0 t. code,.(CSO) ,
and spreadi nggf actors o%ngg!ﬁ‘é {égﬁiﬂg%dé%}fé sal dlZz‘.:‘néc;)lrCEHT%OKL ersbodpraé:f):ébr ecfn%’S
correspondi ngep0c3aifl 8| asfbbbent il Ask MBI idipn A Sfeadiigdact or of
other synbols on a perch channel . 29. A base station used In a code

di vision mul tipte acpessalby! 6f COMPREEERIADN SUBILMA g dBshoi@at i on
conprising: neans for transmtting a control signal spread by a | ong code
and a short cpdeibod eodat iissypbeidsixeta ofixdt aubsdadiqaf, amersadidahannel ;
and Q Z SAP 2002 - 25 neans for transmtting a repetition of short
codes, preparedcondr ebpohdpagicd codssis ismteash iof aa demumpdcode in a | ong
code masked synbol section of said one slot. 30. A base station according
to claim?29, @fnkserhiehid | ong code masked symbol section further includes
a common short code (CSC), —and spreading factors of said CSC and of said
short codes pPepared cofr@sPbnBiRid SEHFH ANzt kqne A tdwh e ORdIngG t han
a spreading factor_of pther synbols on a perch channel. .31.. A base station
according to g?a?ﬁ'r?ﬁ@, gm‘gf)ﬁf%l?ré}h%rﬁn]s%ﬁ%ﬁlp‘iﬂ/&‘rowot S P he

transm ssion i d eLitLOR: te codes d S Red ' qual to one
(n-th) transnﬁég;fg% B%&grgﬁ%ﬁ&ﬁﬁ%c%&%ef%ransssn%%sll%g{l 1851[ rgsi%dcﬁé“gntrol

signal is perﬁ@taadonntn@pbggegtbﬂgs@i@mmn&fsﬂdfﬁeg)éﬁio%ﬁi&dee@ﬁwti on of
short codes. 32. A base station according to claim30, wherein transm ssion
power with whachosheibhanfnassubseoticmiith népisth tda0id ofecsdier tsheades i s
perfornmed is equal to one (n-th) transm ssion power with which the

transm ssi on périafddcodat hat beégmasp¥eagerforned, n representing a nunber
of times of said repetition _of short codes. 33. A base station used in a
code divisionmul tiple AcEesd ABBFFR BRI 0td FiPdy stisHside base station
conpri si ng: rreags,fgr trantht%ng a control signal spread hy a l.aong code
and, a short cBB&*+R+§ BGFESSyHBBt 18 TR HH i FGG £33 GFdhannel ;

and 0 2 SEP; 2002} - n&Phod comprising the steps of:

transmitting a control signal from a base
station via perch channel , a first section of one slot
of said control signal being spread by a long period
code assigned to said base station, a second section of
said one slot being spread by a first short period code
having a spreading factor smaller than a spreading factor
of said long period code and a second short period code

having a spreading factor equal to or smaller than the



means for transmtting a common short code (CSC) and a group identification
short code (CSC) with different timng in different ones of a mzrgtgta@
sections into which a | ong code masked synbol section of said t
di vided. 34. A base station according-tdl-aim 33, wherein a |ong code
identification group is classified by the timng with which said GQSCis
transmtted ispresidingedidaier iaft said dlenghedrdng code ;nasiked synbol section
of said one slot is divided. .AAS2. Af{. AU
CASA. Ayy. A@. Af y. AS@ AfLTAS, FokSHE Ap@nihafl. , AleApreatifgy RaAd. AStohd. destion

. Aay. A5f . AAS. AN2 . Asf’
9N] Mho% Ez. /{vqirfgtss]a)(]ica]eca]@apwa]léa]ﬂca]saa]ica]ca]:ca]lga]‘—ca]aca]bda]:od]eca]aosi] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]cTalUc”a]c”"aljc"al/S N ~& \
y}xsni d_Z] ] cAPEE 0 it fclal]w EYREPRdREa e &) ¢Ejiew] @a] ca] ca] ca] ca]
ca] ca] ca] ca]j c{% Cl'rflal]"‘\:‘Ja‘]Q:"L cial]c a] a]:%]‘a' / bOPW
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the mobile terminal despreads said control
signal at said synchronized slot timing by using a long
period code belonging to said discriminated classifica-
tion, and discriminates the long period code spreading
said first section on the basis of a correlation value
obtained as a result of despreading.
9. A mobile terminal used in a code division
mulc}ple access mobile communication system, said mobile

terminal comprising:
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control signal is spread by a long period code assigned
to said base station, and a second section of said one
slot is spread by a first short period code having a
spreading factor smaller than a spreading factor of said
long period code and a second short period code having a
spreading factor equal to or smaller than the spreading
factor of said long period code, and
said matched filter despreads said control
signal by using said first short period code.
10. A mobile terminal according to claim 9,
wherein said first short period code is a short period
code common to base stations included in the mobile
communication system, and said second short period code
has a plurality of short period codes so as to corre-
spond to classification of the long period code spread-
ing said first section.
11i. A mobile terminal used in a code division
multiple access mobile communication system, said mobile

terminal comprising:

an RF unit for converting a received signal of
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received signal of a baseband; and
a matched filter for receiving input of said
received signal of the baseband, despreading said
received signal, and outputting a correlation value,
wherein said received signal includes a
control signal, a first section of one slot of said
control signal is 'spread by a long period code assigned

to said base station, and a second section of said one

slot is spread by a predetermined short period code, and

the number of taps of said matched filter is

smaller than a spreading factor of said long period code

of said control signal.

12. A cell search method in a code division multiple access mobile
communication system, said cell search method comprising the steps of:
transmitting a control signal from a base station via perch
channels, a first section of one slot of said control signal being spread by a
long period code assigned to said base station, a second section of said one
slot being spread by a first short period code having a spreading factor
smaller than a spreading factor of said long period code and a second short
period code having a spreading factor smaller than the spreading factor of

said long period code.

13. A code division multiple access mobile communication method
in which, when a mobile terminal moves from one base station to another
base station area, a long code masked symbol is used for detecting a spread
code and frame/slot timing employed for said another base station area, a
spreading factor of said long code masked symbol being made smaller than

spreading factors of other data symbols.
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transmitted in a long code masked symbol section in a time division

fashion.

15. A mobile communication method according to claim 13, wherein
a plurality of timing sections are provided for transmitting GISCs within
said long code masked symbol section, wherein a number of long code
identification groups are established depending on in which one of said
timing sections a GISC is transmitted, said number of long code
identification groups to be established being larger than a number of said
GISCs.

16. A mobile communication method according to claim 13, wherein
an identical GISC is transmitted a plural times with reduced transmission
power within said long code masked symbol section, thereby securing a
receiving sensitivity as high as that in a mobile communication system

conventional system.

17. A mobile communication method according to claim 16, wherein
a spreading factor of said CSC is smaller than that of said GISC in

transmission of a control signal.

18. A method of slot timing synchronization in a code division

multiple access mobile communication system, comprising the steps of:
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first section of one slot and spread by a first short period spreading code
assigned to each channel for said base station;

transmitting from said base station, via said perch channel, a
second signal spread by a second short period spreading code and a control
signal spread by a third short period spreading code in a second section of
said one slot, said second short period spreading code having a spreading
factor lower than those of said long period spreading code and of said first
short period spreading code, said third short period spreading code having a
spreading factor not higher than those of said long period spreading code
and of said first short period spreading code; and

in a mobile terminal, despreading said second section of said one
slot by use of said second short period spreading code to provide a
correlation value and conducting slot timing synchronization by use of said
correlation value.
19. A method of slot timing synchronization according to claim 18,
wherein transmission power with which the transmission is performed in
said second section of said one slot in said base station is higher than
transmission power with which the transmission is performed in said first

section of said one slot in said base station.

20. A mobile terminal used in a code division multiple access mobile

communication system, comprising;
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received from an antenna to a received signal of a baseband; and

a matched filter for despreading said received signal to provide a
correlation value,

wherein said received signal includes a control signal, a first
section of one slot of said control signal being spread by a long period
spreading code assigned to said base station and spread by a first short
period spreading code assigned to each channel of said base station, a
second section of said one slot being spread in a second short period
spreading code having a spreading factor smaller than those of said long
period spreading code and of said first short period spreading code and
spread by a third short period spreading code having a spreading factor not
higher than those of said long period spreading code and of said first short
period spreading code, and

wherein said matched filter despreads said control signal by use

of said second short period spreading code.

21. A mobile terminal according to claim 20, wherein said second
short period spreading code is a short period spreading code common to
base stations included in the mobile communication system, said third short
period spreading code has short period spreading codes corresponding to

classification of said long period spreading code.

22. A mobile terminal used in a code division multiple access mobile
communication system, comprising:
an RF unit for converting a received signal of a carrier frequency

received from an antenna to a received signal of a baseband; and
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wherein said received signal includes a control signal, a first
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section of one slot of said control signal being spread by a long period
spreading code assigned to said base station and spread by a short period
spreading code assigned to each channel of said base station, a second
section of said one slot being spread by a predetermined short period
spreading code, and

wherein a number of taps of said matched filter is smaller than
numbers representing spreading factors of said long period spreading code

and of said short period spreading code.

23. A mobile terminal comprising a matched filter having a number
of stages, said number of stages of the matched filter being smaller than a
number representing a symbol length of a control signal transmitted in a
section other than a long code masked symbol section in one slot on a perch

channel, said matched filter having coefficients kept set for constant values.

24. A mobile terminal according to claim 23, wherein said number
of stages of said matched filter is equal to a number representing a symbol

length of a masked symbol in said long code masked symbol section.

25. A mobile terminal according to claim 24, wherein said
coefficients of the matched filter correspond to a common short code (CSC)

in said long code masked symbol section.
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26. A base station used in a code division multiple access mobile
communication system, said base station comprising:

a transmitting circuit that transmits a control signal via perch
channels, a first section of one slot of said control signal being spread by a
long period code assigned to said base station, a second section of said one
slot being spread by a first short period code having a spreading factor
smaller than a spreading factor of said long period code and a second short
period code having a spreading factor equal to or smaller than the spreading

factor of said long period code.

27. A code division multiple access mobile communication system
in which, when a mobile terminal moves from one base station to another
base station area, a long code masked symbol is used for detecting a spread
code and frame/slot timing employed for said another base station area, a
section of said long code masked symbol including a repetition of short

codes prepared corresponding to classification of a long code.

28. A mobile communication system according to claim 27, wherein
said section of said long code masked symbol further includes a common
short code (CSC), and spreading factors of said CSC and of said short codes
prepared corresponding to said classification are smaller than a spreading

factor of other symbols on a perch channel.

29. A base station used in a code division multiple access mobile
communication system, the base station comprising:
means for transmitting a control signal spread by a long code and

a short code in a data symbol section of one slot of a perch channel; and
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means for transmitting a repetition of short codes, prepared
corresponding to classification of a long code in a long code masked

symbol section of said one slot.

30. A base station according to claim 29, wherein said long code
masked symbol section further includes a common short code (CSC), and
spreading factors of said CSC and of said short codes prepared
corresponding to said classification are smaller than a spreading factor of

other symbols on a perch channel.

31. A base station according to claim 29, wherein transmission
power with which the transmission of said repetition of short codes is
performed is equal to one (n-th) transmission power with which the
transmission of said control signal is performed, n representing a number of

times of said repetition of short codes.

32. A base station according to claim 30, wherein transmission
power with which the transmission of said repetition of short codes is
performed is equal to one (n-th) transmission power with which the
transmission of said control signal is performed, n representing a number of

times of said repetition of short codes.

33. A base station used in a code division multiple access mobile
communication system, the base station comprising:
means for transmitting a control signal spread by a long code and

a short code in a data symbol section of one slot of a perch channel; and
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means for transmitting a common short code (CSC) and a group
identification short code (CSC) with different timing in different ones of a
plurality of sections into which a long code masked symbol section of said

one slot is divided.

34, A base station according to claim 33, wherein a long code
identification group is classified by the timing with which said GISC is
transmitted in said sections into which the long code masked symbol

section of said one slot is divided.



