;e3e] @~~T*6T@ SPECI FI CATI ON TI TLE OF THE |'NVENTI ON NEI GHBORI NG BASE
STATI ON | NFORMATI ON UPDATE METHOD, | NFORVATI ON MANAGEMENT METHOD FOR CELL
SEARCH I N MOBI LE COMMUNI CATI ONS SYSTEM CELL SEARCH METHOD OF MOBI LE
STATI ON, MOBI LE COVMUNI CATI ONS SYSTEM MOBI LE STATI ON, BASE STATI ON AND
CONTROL STATI ON FI ELD OF THE | NVENTI ON The present inventi 0 a
nei ghbori ng base station infornmation update nethod, an indmumm ﬂ w Wm
managenent nethod for cell search in a nobile s conmuni cations

cell search nethod of a nobile StQPE@%Fftﬁ??bhe conmmuni cati on¥’SYstem a
nobil e station, a base station and a contr station. More particularly,

the present invention relates to, for exanple, a neighboring mm mmnm
information i o update nethod in a nobile comunications systm ﬂmmﬂ‘ I g a
plurality G Ha&eO0Et HHENENVENTIONNsni tting perch channel s and ngjghboring

base station information and a nobjile station for receiving the neighboring
base station information, searching is for a perch channel using

0" AEReRBR TN BT PR Ry, AR oRBRn T bk BB, "
| nf or mat | oy NFRORMEFE BN WRQEI«ENICW%%M@LWQE RO cat i ons

system enpl oying a direct sequence conmuni ¢cat ions schene s

that carri MOBILE TCOMMUNI@ATEORSUSYSTEMY 2ELY SEARGRCMENHODBASHKGROUND
ART A prevailing nobile comruni cati ons system such as 1o a nobil e tel ephony

systen1diWMﬂﬁihEsSEmmﬂQNdeOBEéEaﬂQMMMNmCAEIGNSsﬂﬁSTEmamMDHIMEs called
cells to prgvide services. such a system conprises a
plurality QE%@Nst§ﬁ$ﬁE§?ﬂTIQN ANB_@pﬁwapuxﬁmﬁ TEQN radi o zones, and
mobi | e stations 112-1 i5 - 112-3 that conmunicates with the base stations
111-1 - 111-5 by establishing radio channels with them

FIELD OF THE INVENTION
The present invention relates to a neighboring

base station information update method, an information
management method for cell search in a mobile

5 communications system, a cell search method of a
mobile station, a mobile communications system, a
mobile station, a base station and a control station.
More particularly, the present invention relates to,
for example, a neighboring base station information

10 update method in a mobile communications system
comprising a plurality of base stations for
transmitting perch channels and neighbofing base
station information and a mobile station for receiving
the neighboring base station information, searching

15 for a perch channel using neighboring base station

information, and for receiving the perch channel. 1In



As main access net hods between the base stations and nobile stations, there
are frequency division nultiple access (FDMA), tine division nultiple
access 20 (TDVA) and code division nmultiple access (CDMA). |In any access
schenes, each base station transmits a channel for enabling the nobile
stations to identify the base station to be connected. Such a channel is
call ed a perch channel, here. In the FDVA schene or 25 TDMA schene, the
perch channel s of the base stations utilize different radio frequencies so

that the nelddic oAl i ehe Gres8RE! i .é&@iaﬁs?:eﬁﬁaaﬁé%r[‘)’g?l?)ésk}%e radio - 2

frequencies. On the other 'hand, the direct sequence is a schene

that al | owexample al any iofforsmasion erAagenant inbtheasasr dip frequency
band by transmtting information by carrying out secondary s nodul ation

that spreaf€ardyniBna abilef commuirdicatbiansodysitémnempdoylingiag a high

rate spreagung code. The radio wave of each user is identified by the
spr eadi ng %&s?ﬁﬂ&§WQ?t%BMﬁséPS1QRNﬁén99mmHn%?ﬂ¢lgﬂﬁoSﬂ@ﬁmﬁ

transm it edyf i as tati t certain trans sion power travels

t hr oughgspgglgrt\?mrpf%rgggertogfﬁ @P{l‘gﬁ‘gg‘ﬁ ACCERE &4y ng g sP&&a4ng site.
Since the gpedimon the radio signal undergoes increases with the

di stance fromthe transmtting site to the receiving site, it is natural i5
that a perch channel transmtted froma distant base station is received at
a lower received level, and a perch channel transmtted froma near base

station i s BASEKGRQUNBt ARThi gher received level. In practice, however, the

propagati on IOsiCis not determ ned only 20 by the distance, but varies
because of suchfc&FAYRLAING makile peomEvmigat ippgs systemrsught as he

receiv p h I a fromthe bgse stations fluctuate

shar pl géjwi t%r\,\%{%lg'{%r%vgeo Iﬁﬂ%&ﬁogggg%ﬁ a *‘Sﬁae?oq&&e‘?rﬁ e S&FFS from

t he base saadadnEn¥bt t ugdy LinkS | n I nobi | e
station to continuousl ﬁloérft%lﬁétlﬁegge&rié eiséw%m t Ee %gsze:eg?'gt ﬁs, and to
sel ect thepoestidassesvdides. |Xstshown3in ED§di Ui,0%udh Vhi §¥stla recei ved
| evel s of the perch channels fromthe base stations fluctuate” sharply,

per ches ab&PRRrigedi re@lunal ity odydlase estaiticnsl 1btedsantlyl MFcause
the receiv l,evel of the cur&gnt 5 perch drops_suddenly, or the received

‘level of a IPQRRE &R TR f PR ascraRdeBokikpistatbons -1
channer” even T2 shohnE¥ Rmhif 88T FHfh Ehe dasdmitrtipne Lsfom
enpl oys a metlaK-§ obyhals teemiEshihef Fd. 00 ehanndi Ghi fhaphghs used by
As main access methods between the base stations
and mobile stations, there are frequency division
multiple access (FDMA), time division multiple access
20 (TDMA) and code division multiple access (CDMA). 1In
any access schemes, each base station transmits a
-channel for enabling the mobile stations to identify
the base station to be connected. Such a channel is
called a perch channel, here. In the FDMA scheme or
25 TDMA scheme, the perch channels of the base stations

utilize different radio frequencies so that the mobile

stations can identify the base stations by the radio



nei ghbori ng base stations fromthe network side to the nobile station. The
i nformati on about the nei ghboring base stations consists of the radio
frequenci es of perches in FDVA or TDVA system and of spreading codes i5 or
i nformati on about their phases in a CDVA system In such a nethod, it is
necessary for systemoperators to prepare the information on the

nei ghbori ng base stations so that the base stations can store the
information in advance. The information about the 20 nei ghboring base
stations i FrérfisiedigBNUADhY tifd NOtHEE! ARERE, OFhé B3Redt se4ii@nsef tware
that sinul ates actual propagation environnent according to diata on

geogr aphy 45 )#CDMANgs. alhechemgethainalbewsod pluweatityhaf ageesl em 25
in that the nei ghboring base station information prepared I n advance is

i nappr opri &0e communicatessim| theosameckifadiol Evequeney bhadgdy of t he

bui | di ngs %r - 4 geogégﬁaépgnd,the | i ke because it is difficult for the
convent i onait 3RAMLEELBG Aviel DR EEYERY RWhasacradadi%i r onnent .

| nappr opri ' ri iQn | tion presents serious

probl en 5 HOPAEEPE" B BFE3RRY &0 oty eiBrgRat  BRERE R M "Ly i ngi ng
about di fSC@'at%Gtm@&quat&diﬁ'éiQﬁaB‘.nhf’sCﬁig’aé"ﬁi?hatfaf’é 2PrEaggd cal |,
because it hinders handover control 1 n & conmuiication 5e or cel
transiti oncodees Ty raddostwandbyofivdachi dderi 9smalddret B£ 86doby Di rect
Sequence CDVA (DS-CDVA) is a schene for a plurality of users to carry out
comuni cat it&es Spregding w:oderasgsd gnestjutochbamseany. t ransmi tting

i nformation thri%&géﬁgcongi§y dul ation that spreads i5 a conventi onal

i nformation dat otabdYs gf-‘r}!ﬁ TRdho, signat atvapsmideted £50m aEach
user igq,id i fi eadipg.co i o the user. Therefore, a
recei vzcr) rru%'rsgté_éco%%?[xoﬁ SS,CPEV\A %%%g%&ﬁr 3&%?/%%9:&%8‘3%1 sé %‘ﬁ%ﬂ: ?Eatv_ﬁ Bri gi nal
narrow bandirdiigh BpadedWLERSaleesHd Al 4eEBheRA 1¥h Pehake ddrGpdsi es out
ordi nary denodul ation. In the course of the despreadi ng, the recelver
carries oudtc@ reéaeivinptsiteon $theecthdicat teauvaddici gbhe adid

spreading code replica synchronized to the spreading code phase of the 25
recei ved siSvgnal|ungdendass atncrgaseswithi thepstimbancee faomatheg code
replica of ,the receiver and the spreadin oge phase of ,the recejved_signa
at the - 5 tTangliEting ke Far khe mecaiying miter hbqdsmatarak

nor mal yEni td AYb ik [ j f,Or by

mul ti p!lyg/i nE;ﬂ. t %%e@gl ved%%ﬁ?%&ﬁaﬁ%@%gg i %o&@% Jrigﬁfe:a(%‘z} oé?%j%e S
recei ving sittetidn sl ddcdivedcar’ @ aldwedrbebwraRdde1bya1S! Hi Saby
integrating the product over a particular interval, and by carrying out

squar e- | awpstelet channfed | tmedsing titeld NEremdacingienn baseoswatide ise

synchroni zation_ is _established depending on Zo whet her the output exceeds a
threshol d RgSR1ived at a higher received level. In practice,

however, the propagation loss is not determined only

20 by the distance, but varies because of such conditions
as geography and buildings. As a result, the received
power of the perch channels from the base stations
fluctuate sharply with the move of the mobile station.
To receive the'signals from the base stations with

25 better quality, it is important for the mobile station
to continuously monitor the perches from the base

stations, and to select the best base station. In the



detect the correlation, there are two nethods: one uses a sliding
correlator that carries out a tine integral; and the other uses a matched
filter that carries out a spatial integral. The matched filter is i5
configured by placing a plurality of sliding correlators in parallel, and
hence it can cal cul ate correl ation values over nultiple tips by varying the
spreadi ng code replicas of respective taps in accordance with the spreading
code. Accordingly, it 20 i,s much faster than the sliding correl ator

al t hough i condirtrion $nawhixhl ther eececiorsdnpéivel saref gthet peridian t hose
of the sliding correlator. The research-and-devel opnent and standardi zati on
have been Gh@&NgLs of ram,itdhbasesstedenst Ehngduatidrshanpdy .t o W CDVA
system from no Wi th a spreagd bandwi dth of npore than 5 Mdz as a

candi date BPTE (N?aﬁgﬁgmiiﬁ#ﬂﬂ%ﬁpﬂeqﬁﬁﬁﬁN@@aﬂﬁﬂﬁésﬂ%@eﬁWé&ﬂhﬁﬂ

| MI- 2000. L h i ich. b

Stations eatEoSSr 7y Pethilce tin B KEEANRN 1 BURITTBS Dell]) Bl

spreadi 19 pRIRIAH FPEEBUASEIGTES kiR dPé\E?%g@&I'nﬁi:\?%l' ?geb‘ hRSSerst ation

asynchronous systemand a synchrt onous system I's an

abbr evi at | anrefceivabtedbrEdret Qn):reﬂme@o@sragmgsmwwthb& 95 proposed
inthe United States as a candidate of the | M-20 just as the Wso CDVA

i mpl ement sregeivaklepbdewest at it enyabheotiheatmobiliei st atkowsPBo Thus, the
i nter-base staiicgh%yﬁchronous system has a comon tinme base for all the
e

base stati &Facen est mexchechapnehL¥an dBe surh sancopdiddamg s5

d ith Mol | §f f, | ndi Vi | b tati .
Accor di ngl & Sl febud'e Bolifiufi2arlod dChyEEd dififorhaa Mikhogse
stat i Oflo SY RHONEENAS Y $nFBrika £Tbi ﬁﬁoﬁiﬂiﬁ@rﬁh%ﬁ‘&ﬁ%ﬁr a8k igyn of the

spreadi ng code. On the other 20 hand, since the inter-base station

asynchr ononeighitenihgs base astativnge fhase the hleavwerke side @t thde base
stations enploy different |ong codes (called scranbling codes because they
convert si Biehisle rghatiesn. cdhe imformaitdon taboutnttifey nebgbbbrdang Wien

25 power is _turned pon, a nobil tation nmust establish the | ong code
synchroni z Qﬁ1%ﬁagleﬁﬁﬂqQﬁsiﬁﬁﬁoﬁﬂxﬁh$oFaSHQnﬁ£GQ?%HP&e@mqfsite to

connect it aFQﬁﬁﬁ i it t ides the greatest
power of tﬁ’gf;cel%éé?v% Si gnalﬁﬁpgao%ﬁa‘{?%h gédr gﬁteﬁégg%‘gl g fes

sear chisi norheirsPoEMatidh akeht thedr HHREEE 2’ 3li @DMARYS L drs, t 0 be
connected is s searched for. In the inter-base station asynChronous system
t he nobi | e Ist ®uch aumetierdy btt ishmexddsargr Corofsydteinheperatarses
assigned to the system In contrast, as for the inter-base station

synchr onoud & \RERPRTe fde tirformgtdate o thai nedghboningy pase t

stations so that the base stations can store the
information in advance. The information about the
20 neighboring base stations is decided manually using
distances on a map, or using software that simulates
actual propagation environment according to data on
geography and bﬁildings.
The conventional method, however, has a problem
25 in that the neighboring base station information
prepared in advance is inappropriate, it is impossible

to quickly follow actual changes of the buildings or



iowll be obvious that it can performcell search, that is, establish |ong
code synchroni zation of the downlink common control channel in a nuch
shorter period than the asynchronous system The spreadi ng code
synchroni zati on schene is disclosed in international publication No.

W97/ 33400 and Japanese patent application |aid-open No. 11196460 assigned
to the assignee of the present application can speed up the cell search

(1 ong code synchroni zation of the downlink common control 20 channel) of
the inter - besgyrdpliy 0ands \Widr DIRES berd 195 CoEPaLAld £ £ Dot @t £ofr tHife

i nter-base station synchronous system Specifically, the spreadi ng code
synchr oni zgonenthenslt siedshodietboldomirateslygpesdsindtasactued in Fig. 14
A perch channel (a channel to 25 which _the nobile station connects a radio
link at t h®@HARAIRERGRoLINGHIRANERL .on I NapRrApriater eeidyberingrt code
that has t sanme, cycle period as.the S ol period and is_used in
common by g%f%rﬁﬁ%ﬁ%anﬁﬁﬁ?ﬁ@?%&ﬁE1RF%F¥€£§ BoRETHPRE, BROLLSHN base
stati ongt 0 RESR, §an; e I i fi

i nter va? s (1n otﬁéﬁ&gr gt h‘?héeoﬂrrggé'g% sé%ﬁ?ﬁ%ﬁgt&o%ﬁéﬁgag%gso E{iﬁ%’l ong
code spreadis'\Hriwgingt apit 0assERMREEPYoRNbE BheShprbycode are
generated (a synbol spread by only the commopn short code is called a masked
synbol frommmceiyablencstdtbe efioan dommomingowall f dbethukke iltase

stations, the io nobile station cal cul ates the correlagion bet ween t he
recei ved shgmfersdhapdovamoponksol dotea t gammunigation modeswrali ng

code repli i th_the tched filter, so that a, pe is detected at the
recei ved tl%%]\#g %?a?ﬁ%%g'r?d’r tpfﬁﬂgsmd}rﬁgapﬁf:% dFOSﬁeolfeé'é}Q/ed i5
signal1bndﬁgﬁggﬁgt§¥aggoﬁpe type of the long codes. Storing the tinme of the

correl ation peaks Tn accordance with the timng of the masked symbol s nmake
it possible to palrnt sbefgberniddr COMAY (OS-ODMARS | 08 af ddiferh@nfosoge. After
that, it is enough for the 20 nobile station to identify the type of the

| ong code ®Hatrabitudofi sersetvedagimpnadut wobnmursications wmsiry
detecting the correlatigon at the timng that has alreadéébeen obt ai ned by

usi ng the HRRG Tadd ydeeduency, hand byytxgnseltbdng code by t he

| 25 . l,J Ki t.h | | i sion.
This fast dngmhaEipRl iR’ reR g heORaR et hati SBRFadRl ement
a fast;gel la -céhvent23ndl eMePorfatiod &t PABAIA 108 BIYAEY WPHS

system

-

a high rate spreading code. Each user is identified
by a spreading code assigned to the user. Therefore,
a receiver must convert its wideband received input
signal to the original narrow-band signal by a process

20 called despreading before it carries out ordinary
demodulation. In the courée of the despreading, the
receiver carries out correlation detection between the
recelved signal and a spreading code feplica
synchronized to the spreading code phase of the

25 received signal. In particular, synchronization
between the spreading code replica of the receiver and

the spreading code phase of the received signal at the



As for the standardi zation of the third generation nobile comunications
system | MI-2000 5 (International Mobile Tel ecommunication - 2000), it is
devel oped by 3GPP (Third Generation Partnership Project). Configurations of
t he channels transmtted fromthe base station for the nobile station to
establish synchronization with the systemoperated in io inter-base station
asynchroni zation is described in detail in the standard "3G TS 25. 211
V3.2.0" or "3G TS 25.213". To increase versatility; sone nodification is
made from 's3mact fof atommuniidatibnt aid acelied 3GnMbbide SrehamMolone 3" A
PSCH (Primary is Synchronization CHannel) and a SSCH ( Secondary

Synchroni zat i onACI%QmJ and tsitah dacduisd tdon nseheméerdf poysi cal channel s,
wherein the PSCH is a channel the nobile station searches at first when

est abl i shi ﬁé’%‘%@h?ﬂn% okS week fioraned shgnmuliidiplging the SSCH is a

channel ent th rou he spreadi ng_codes, the |ong

i nterval sg:%eéa%ivﬁgg %f’%riﬁ% r?%@#—(}gdﬁ’éﬂ %a@%géﬁ-ﬁﬁ & the t hough
such nogli fi ofpgh roce e t hat
he mobi | ¢ oot oing g??%ts el e G B ERBk fin RS e e

PSCH, t hen tiwterngighas st |lﬁr§liﬁ>t'§g@%ﬁi"if§'ﬂ@8 p%%‘@ﬂ Spegadi ng COde usi ng
the SSCH, and finally identifies - | ong 1 nterval spreadi ng code

and its ti ma:gtiquaarharmemalacbmmy bgarhymrgmnss sgaalries Rie.
Al t hough tggéll nst nt specification refers to "Specification of
Air-Interf 5?‘61: R, VB9l lowedt by majolngeasderdsiomvasi docavtskrer
applicatio é ard,and it

P f h Th b
t he descri p | on gﬁ ﬁ%u&%}q Qa, if (ﬂ‘sq;}éfiﬁgﬁpeldssecéﬂ&@iggﬁ%eel ﬁl ?Y:I 'S
acqui sig | Ofyndthér Cehbl it Se! SHc e rthkggh%e."lhcgt&%:%ﬁepm}fbg: ng_fo the

nobile station wth the greatest recelved power t'he siteto

whi ch the mmtiectithei torrdPat2bRsCitdtbrshapeetwes ndensal: ation
noves during the communication. To carry out swtching betvveen the cell

sites (sof usfmdaveljiding cerreleatars that cagwiad youtaautdndie recei ved
| evel s of t/h gborl ell sites of the current cell site by
est abl i shi efs?ﬁ %yﬂEHPéfniq'ﬁﬁ$oﬂ Bﬁtpﬁl@djoﬁmltﬁk-‘ gdath channel s.

ot {1 ed o BLTEE ?*ylaé'éeoﬁsﬂ)%ﬁagﬁoﬂﬁtﬁ%%% he HBGHIAA | FOLESR i t os
from the Cecmnigaebll by H148engel Lﬁgﬂ&%ﬁ RSN R, rorter than' ¢ ha

inthe initial acquisition. Furt n regularly
carries outcdﬁ'lee]:atbrsearmfpaf\all.tl@ls'f adyhenee t:l.(i: & CBafleu 1t é cel

site to be connected when starting a traffic

correlation values over multiple tips by varying the
spreading code replicas of respective taps in
~accordance with the spreading code. Accordingly, it

20 is much faster than the sliding correlator, although
its circuit scale and current consumption are greater
than those of the sliding correlator.

The research-and-development and standardization

have been underway of a wideband DS-CDMA system

25 (abbreviated to W-CDMA system from now on) with a

spread bandwidth of more than 5 MHz as -a candidate of

a next generation mobile communications system called



channel. In this case, the nobile station is also notified of the types of
the I ong codes of the - 11 nei ghboring cell sites fromthe cell site

wi th which the nobile station communicated | ast before entering the standby
node via the control channel, the cell search tine al so becones shorter
than that in the s initial acquisition. Since the inter-base station
synchronous systemutilizes only a' single type | ong code, the individual
cell sites use the long code by shifting it by a fixed tinme (by a fixed
number of AMIps2@60t heTheny-opid - {8t ERe &S Oéﬁ1aisgnté?f‘rézﬂ66§-g gy ation
synchronous system it is enough for the cell searCh in the standby node or
for the cefn gtich basehstaintionsr eante dpecatey citindepesdcdtin only a
search MﬁanW around the | ong code phase that is shifted By the is fixed
time ( f fi @F-of chips ) fromthe |ong code phase of the perch

channel of the ggll :i%? Lth which the npbile stati on comuni cat ed | ast
before entering t1% ﬁbﬂ@uﬁ&ﬁét%ﬁ gPreRdling repdec@sskgnmentri ng t he

hand , ' ' h. . , .20 th h wi nd
eors To SARhERTIATS Wil LEhic MBS0 AR REF-REe S AB R | on del ay
fromthe easymehtofbhg systdif éﬁ&e@iéa%éﬂir-%b‘&%sgs%%?%hog ~EPAICHY ONoUS

system however, since thée |ong code phdse of the 2 hannel ~0f the

cel | site Wich wbdchst ha miibrteviattiionn epnauspeeaTidgstabelrr)e, entering
t he standby _node, or the | ong code phase of the perch channel of - 12
the curren®h€|gdma; 2009 E¥steMt onad® @5 podposesl gt hthg Umideedii th t he

| ong code es . of the neighboring _cell sites, the 3-step cell search in

t he forego%ﬁ?ﬁ?ﬁt%ﬁlaa?&ﬁii&h%ﬁ 85lﬁf%k%MTORSQQxﬁP%ﬁsRSSthﬁnwbe

carri eflg ouicoMIS| CHy Lt > eL,l er cell search tine than
t he synchronous sys#%ﬁpéﬁﬁ%$g?gée}h?%§§ﬂ%$%$-859% tion asynchronous

system haswmﬁmatib@prm?gth@e @@gsunption power of the nobile
station than the synchronous systemto especially in the standby node,

because the nobfhaisst dtheninber-dEesat stiatd ote eyt hrondus €9kt emonger

DI SCLOSURE, OF THE | NVENTI ON Therefore, an object of the present invention
isis to aPiStiGRENOny tdae: kasesSon rmll nthenbeaisen sbationse radhboring
base Statiﬁ@ﬁ&é)éﬁ dgliver d fromthe base station to the nmpbile station.
Anot her obj &ctCof “the prEs ST HORRA: CAN LS otheoFame FPTRASANshse station

Faat ol o M Pr Ry AL PERY OV SO FalR el AR R R kT ere &
soft handobasemslations. Accordingly, it is enough for the
initial acquisition of the inter-base station
synchronous system to only establish timing
synchronization of the spreading code. On the other
20 hand, since the inter-base station asynchronous system
has no common time base for the baée stations, the
~base stations employ different long codes (called
scrambling codes because they convert signals from
other cells into noise) to identify themselves. When
25 power is turned on, a mobile station must establish

the long code synchronization of a downlink common

control channel from a cell site to connéct itself to



The subject matter of the present invention is that the nobile station
captures base station 2s information about receivable base stations by
receiving signals transmtted fromthe plurality of base stations, and
notifies a base station of the - 13 captured information. As described
above, it is very difficult to accurately estinmate the actual propagation
environnent. Since the present invention is configured such that the base
station information s observed by the nobile station is used to update the
nei ghbor i ng lafife ssBatgdn NGB IR 59k eIt F1edkt | Brohe diasapd agedtedt®
actual propagation environnent is reflected in the neighbori'ng base station
i nformat i opowee @f cthet eleceied, stigmaise Tibd i operaftdiormtion i o observed
by the nobile station includes, for exaqple, a second spreadi ng code
nunber, or Tef@Imr@atPoasof” Gkl sseamechpribadthg sedseubiat andelk phase

information.,in 3§sysé§nk;hai allows _the base station and the nobile station
to communi 8% P hWRICh & kadie ghannekdifgte begmonneesed disieband

usi ng sp i ode with a.rate. higher than the.informtion rate,

fol l owgsd b;%%%?u@??/&sgrggédi 28_ t‘{%‘ge s}ﬁhé?_-f?aﬁﬁg %'_E?ﬁgp S5V TGOYEe set
uhi ch has BRSSP 46! MoMAI@lsRatlbh IS MBREeY VIR ERECEEY and s
used in 20 conmmon by all the station, and using a“second spreadi hg code

whi ch has seamdle @fradd thgelohgarodus i a9lghbidots e spetiens, and
differs for each base station; or the radio frequency of the perch channel.
Li kewi se, HRe apirasti.n@svfrr sthei dntaribasenstiadion osprichrartmudase

stations inclqges, fgr exgnpl e; a second ﬁgreading code nunber, or a
conbi nat i of¥5¥-§Me § Egﬁd% ctendgcoste Fenbimifed toone typephake .
i nfor i o4 y t ows t tation.and the. nohile station
to comni gveg'tl(rel %?haigg?ﬁ 0 hte@%ym%p%%ﬁ%gggﬁgﬁﬁﬂli rﬁ%aﬁcﬁ'dg:&ﬁﬁl usi ng

a spreadi ngecodssvablig Aldhdi 868k HAHCRPAEGn R zhR YT ¢ ate, followed
by doubly spreading the signal using a firstnsgreaggng cgggéset whi ch has
the sane cyownlinkodommarheomtvodnichemmsgbbbh pewiuith aglortedsed i n
common by all the station, and using a second spreading code which has a

cycl e peri 881infcthap e asgnchreonas odysyamel period, and differs for

each base statigﬁé or_the radio(%#equenc of Ihe%gerch channel. Fig. 2 is a
di agram i | I ust r atihFRRCRILAG & ec%¥8F§§@Qﬁzq on grhedfal base stations

estimjgd gisclosed in international publication No. W097/33400

and Japanese patent application laid-open No. 11-
196460 assigned to the assignee of the present
application can speed up the cell search (long code
synchronization of the downlink common control

20 channel) of the inter-base station asynchronous system
comparable to that of the inter-base station
synchronous system. Specifically, the spreading code
synchronizatibn scheme takes the following steps as
illustrated in Fig. 14. A perch channel (a channel to

25 which the mobile station connects a radio link at the
beginning of communication) is doubly spread by a

short code that has the same cycle period as the



Is fromdistances and the Iike on a map. In Fig. 2, underlines attached to
the base stations BS2, BS3, BS4, and BS5 indicate that it is enough for the
base station BS1 to register the information about these base stations as
its neighboring base station 20 information. It is assunmed, however, that

t he coverage changes as shown in Fig. 3 in an actual propagation
environment. In this case, when the nobile station tries to nake handover
fromthe base station BS1 to 25 the base station BS6, it cannot conplete

from the ! 0 25 the bast not. L
e handovg | pEraATHHE AL 5 Ollsked dr? COBRREN %a};gagglff]ghgaggé;{ ormat i on

e
about the BS6 is not registered as the - nei ation

i nf or mat i ostiatidws BSanddever loagc @otidddi efehant eseoh bRkt I on, since
t he actual propagation environnent is reflected such that the nobile

stati on ne&tationobtnddasa e vation ;t Hthdatengt addmsshtdadiagB3fs noti fi es
the two base stations of the fact that it can receive the signals from
these baseM@skednat faxedhrtRtervadsm (i etbersmands. Bthet masdedecones

Fopr eseht chony: Lot 8b met airdafors R Lord roda Fareaainal sese ¢
figures il lt'l'iﬁtlr t%&r@@.@ﬁst rél§ Bﬁ]:ﬂdtmbﬁdtﬂéegﬁoq_rte %6(;@%??6 tent with the

actual areas. IS not essentl al e est i nmat ed S

represent edgeneratetiega Eynvsl hepread E%Ceﬁft&glt'}ﬁic%tmhbﬁt s res the
p

second spreadi ng code together with the ase information, and delivers
themto theosiseist anldedrmbhaskele syaiotefromearowh éwj .t heiheedover
(search for the perch channels of the base stations) at small 20

consunpt i oﬁ'h_&) °E§i Fednel Hresmmpry diqredl bnthei pasy stetdonshe fhrase
0t o0 18! OB 0ok ALII Al docieseabe e e i flerencee
CraeTon DLy POCR1 g B R BN, ok, MR A T AT
the phase afs tiilee sepreddifigacbde eqdd tatWetRURIRImPEERed Kilter
so that a peak is detected at the received timing of
the short code spreading portions of the received
15 signal independently of the type of the long codes.
Storing the time of the correlation peaks in
accordance with the timing of the masked symbols make
it possible to establish the timing synchronization of
the long code. After that, it is enough for the
20 mobile station to identify the type of the long code
that spreads the received signal, which is carried out
by detecting the correlation at the timing that has
already been obtained by using the sbreading code
generated by mﬁltiplying the short code by the long
25 code as the replica code, and by making a threshold
value decision. This fast 3-step cell search method

using the long code mask can implement a fast cell

-9 -



station. Moreover, a configuration in which the base station assigns
priority to the nei ghboring base station information in accordance with the
nunber of s reports, handover success rate, or the nunber of handover
successes enables the nobile station to search for the perch channel _
estimated to be received at a higher probability at first, thereby limting
the time and power required for the cell search. Zo To acconplish the

obj ects of the present invention, according to the first aspect of the
present | MEUHFOR oV Gin StREONNAUE Sodise IBRA fikh PASEnEhTrihd T OF MLl on
update nmethod in a nobile conmmunications systemincluding a 51urallty of
base i 5 st ®&ysinemt hat transmt perch channel s and nei ghbori ng base station
information, and a nobile station that receives the neighboring base
station i nfor mafi®orfoEefihehstandardh zatdrorel of nthecdidante with the

nei ghbori ng base gtation ipformation, and receives the 20 perch channel,

t he nei ghbSISTHIraLdensmable; pesmpnicat ipns: svrkemd EMFpR0Gg: in the
bi | t atyi taty b nf ti tur,i t f furj f
 recei Seq (aloPaniinadr M8 B, HeFheaRiRl i {dhon: 2000 Toackt sHLi on
that transidveldged® e $EpPNMAIrd Wn8rit it (Pt PekBhg™ on
tra e bas on

transmtting step of nsmtting t e station inrorm captured in

the base sthatodpactdf.or CenifiyurdtionsapifiItg shabrd) PNerLhshie tease
stations, and in the one of the base stations, a base station infornmation

recei vi ng firgmotheebaiseg rgtahdopadiost e onobrifle netabhonhdobi | e station
transmts; and a ei ghbori ng base station information updating step of
updat i ng tﬁé%ﬁpbiﬁgﬂé%P?E§%8§F§ﬁ¥9PiWﬁﬁhnﬁﬁQNﬁY$¢9EcQPGmﬂﬁﬁdMih t he
base stati 1 of o i Y . n.the base.statjon_.informatjon receiving
st ep. Egre@h¢é?pég%%zgkéﬁéﬁhné%ﬁﬁggiﬁ%ﬁﬁa%ﬁﬂ? 5 ARFEE ng a

spreadi ng cnsheaydt Bn? v esbhffard hed afisi BEOIRY ipg 5aphe, [Ntk 4
addition, may be doSny spread using a ???s?%séﬁggd?%gécgdeqﬁ; %?a?shas a

cycl e peri &b 213l .t oTen indrsasei versatiol i gl i ednRNthdé@ifoeERAI al |l the
base stations, and a 15 second’ spreading code that has a cycle period
| onger tharl® Headaf Snem | vRPegAfdicaiskomdotindidi<Fnterface Fxse 3Gati on to

base statiqp; d the base station Jjnformation may consist of a second

spr eadi ng %%fﬂﬁnggﬁmgvﬁgu{“ﬁegbase%tPaS(F%n(Bﬁd-“}ﬂﬁée i nf or mation 20
about the e C X re, e_per channel .may be spread into
a mﬁde%gnd |ﬁgrgﬂgbrea |n98§§&§é%%r9%argt§%§%ﬂ1 e?ﬂﬁﬂa§§'infornation

rate, and isyeHtbhaatbn bendandll) sRr&adeusiduk d1ba5hssPr eading code -
set that 2s has a cycle period equal to an information synbol period and is

common to dindepenidesnd glayshoal @ithrmeEsonédharehti thecPdTH hibg Aas a
cycle pe”(ghéggggrfhéu%obile station searches at first when
establishing synchronization with the system, whereas
20 the SSCH is a channel used for identifying the group
of the spreading codes, the long interval spreading
codes different for individual base stations.
Although such modification is made of the physical
configuration, the procedure that the mobile station
25 starts the synchronization to the system using the
PSCH, then identifies the group of the long interval

spreading code using the SSCH, and finally identifies

- 10 -



than the information synbol period and differs frombase station to base
station; and the base station information may consist of a second spreading
code nunber used by the base station. 5 Here, the base station information
may consist of a radio frequency of the perch channel. Here, the one of the
base stations may rearrange the neighboring base station information in a
descendi ng order of the number of tines each base to station is included in
t he base station information received in the base station information

receiving dftep.lokgeinttexrva® sprediiagecetat oo 1By teAindyJ%adde
nei ghbori ng base station information in a is descendi ng order of handover
success ratdefetientbashiewedoby Whehproceslscdre ethér gamsiiccess or

failure results of handover. Here, the one of the base stations may
rearrange hrughpshendnstans: spegifheatien gefers 2o descendi ng order

the mobi | o SBTHRECHE A oE BIETTahar ERdan Bo T o6 HORLLE e
For Tonsr oG, SpoEo iasinitiis fkel a8 faliaBl®o e oy
transnit tI3cPRi ghhndatd@ hase $tal ieFrdf of gakihe Himapper N - 19
The above is the description of the cell search
of the mobile station in the initial acquisition. In
a cellular system, however, the cell site providing
10 the mobile station with the greatest received power,
that is, the cell site to which the radio link is to
be connected, changes as the mobile station moves
during the communication. To carry out switching
between the cell sites (soft handover), the receiver
15 must regularly measure the received levels of the
neighboring cell sites of the current cell site by
establishing spreading code synchronization of the
downlink perch channels. In the cell search at the
soft handover, since the mobile station is notified of
20 the types of the long codes of the neighboring cell
sites from the current cell site, the cell search time
becomes shorter than that in the initial acquisition.
Furthermore, the mobile station regularly carries
out the cell search in the standby mode to search for
25 a cell site to be connected when starting a traffic

channel. In this case, the mobile station is also

notified of the types of the long codes of the

- 11 -



base stations, where Nis a predeterm ned constant. According to the second
aspect of the present invention, there is provided a nobile communications
systemincluding a plurality of base stations that 5 transmt perch
channel s and nei ghbori ng base station information, and a nobile station
that receives the neighboring base station information, searches a perch
channel in accordance with the nei ghboring base station information, and
receives the perch channel, io the nobile station conprising: base station

i nf or mat i omeckghbiorhggmessil f of teaptArdmothe0Bed I RPPL¥eFiRY Ghidgnnel ,
base station information about the base station that transmts the perch
channel ; artd@dsebilet isdrathonr cemmmicabedi Laisty beforef entidring

transmtti t he baa station informati on captured by the base station
i nformati o[ﬁt"ap?ﬁ?? ngréQ%et‘dlén@h(ﬁ Gortpadechannehs, thed agdd base

stations c LS. Ng. base station informatjon receiving, neans for receiving
t he base s%i&ﬁhi ﬁ?‘gl%rrﬁ%l%(ﬁ REOMSS 18hQr ?Foﬁ%ﬁ? t?lé%grrilf’s theg

nei ghbogi ng Pasea $t heﬁ { tion updating nmeans for updating the

nei ghbori ng baséastgFionéﬁﬁgéﬂgtion in accordance with the base station

i nformation recgivase byhbhantase- 54851 @k aticd By hORALIHSLY | BgsiRaNs. 25
Here, the perch channel nay be spread into a w deband using a  spreadi ng
code with athlizesgbalyt minsinglef driype | bongatedeandthe dddiiviidualay be -
20 doub;y ggread using a first spreading code set that has a cycle

peri od equitethb SHtesr Bsmithe dpmsoicode by shd fitingnibnbyo aaflixed base

stations, ond eadi ng,caode that. has cle,period ] onger 5 than
the infor naq{ﬁ%% §§§bol fé.gﬁcgdngﬂge(ﬁ fqéer@q‘PﬁnP%aéé‘%t%lgpgn $hse

stati opp amthd e ty & T8 Si nd spreadi ng
code nugber u§§§f§§§fhzkﬁggggs%g%?gﬁq%% pﬁgégggn 5%%% |5§n§%%ﬁt t he second

spreadi ng aydetemp ler d.s térwoRghC EorthatHE! c8RY BRad¥igadn the a W deband
using a spreading code with a rate higher than an information rate, and in
addi tion, rsandbyomode g ebdrutiveg ceXl rseaspheddi ngheothansiivdéiat has a
cycle period(fqu | to an information synbol 15 period and is common to all
the base sfMA99nEC SAFTY Mbnthepsenrely tadendyata eeanchy windgewi od

base st at| ooy HE I YRS S PP oA Sy E R PYO R ER Socond.
it ot e e e
phase of the perch channel of the cell site with which
the mobile station communicated last before entering
the standby mode, or of the current cell site during
the handover, which enables quick cell search. Here,
20 the search window refers to a search range obtained
when considering the propagation delay'from the each
cell site.
In the foregoing inter-base station asynchronous
system, however, since the long code phase of the
25 perch channel of the cell site with which the mobile

station communicated last before entering the standby

mode, or the long code phase of the perch channel of

- 12 -



Here, the base stations may rearrange the nei ghboring base station

i nformation in a descendi ng 25 order of the nunber of tinmes each base
station is included in the base station information received by the base
station information receiving neans. - 21 Here, the base stations may
rearrange the nei ghboring base station information in a descendi ng order of
handover success rate of each base station, which is calculated from
success or failure results of s handover. Here, the_basedstatlons nayd f
rearrange ' [ ase; gLati.o f t nding order o
t he nungerttg% hw;nﬁéi;%lﬁ g%&?’eglégéo?'hegc b%ésgﬁsbgﬁ & ﬁéége?‘aﬁ?e nmobi | e
stations nupthmng’ﬁutdpemﬁhgghgngeﬂ@ﬁﬁ”é&ﬂélpﬁa@éﬂ“ﬁfff ﬁuency for a

. higher priority base station, and at ower frequency for lower priority
base stat|m@ighbqungecaikasihesoniheﬂB4$eepnbenﬂwsearﬁnlghbmhgm base
station information of upper. N base stations, where Nis a predeterm ned

constant. AOT&MIRY: 6“#&@??N¢GQHéﬁéﬁiQﬁ mﬁbﬁgrﬁhﬂu%¢??gﬂggf?fggﬂﬁ;eals
rovid l,e stati at, s a perch channe
Ease ste:gt i o%ob%n‘aa%@&i/ t hka ]r}ﬁanﬁgl hafte ibptakes: xather

longer cell search time than the synchronous system.
Therefore, the inter-base station asynchronous system
has a problem of increasing the consumption power of
the mobile station than the synchronous system

10 especially in the standby mode, because the mobile

station must operate its demodulating circuit longer.

DISCLOSURE OF THE INVENTION
Therefore, an object of the present invention is
15 to appropriately update and set the information about.
the neighboring base stations to be delivered from the
base station to the mobile station. |
Another object of the present invention is to
provide an inter-base station asynchronous system
20 capable of enabling the mobile station to implement
fast cell search when the mobile station is in a
standby mode or enters a soft handover mode.
The subject matter of the preeent invention is
that the moblle station captures base station
25 information about receivable base stations by
receiving signals transmitted from the plurality of

base stations, and notifies a base station of the

- 13 -



conprising: base station information capturing neans for capturing froma
recei ved perch channel, base station information about the base station
that transmts the perch channel; and base station 25 information
transmtting nmeans for transmtting the base station information captured
by the base station information capturing neans to a base station. - 22
According to the fourth aspect of the present invention, there is provided
a base station that transmts nei ghboring base station infornmation, the

base stati l3Sis0G .statiqn ipfor ign receiying neans for
recei vi ng 8%35 aséhs&§£9#ﬁ$ﬁ%§bﬁat nd%ﬁﬁ%fﬁ%as?iﬂwﬁvt+gng§iW§r¥wm

nei ghborin ti | ' | pdati ng the

nei ghbor i ngﬁtﬁigcg?gt iﬁ ?ﬁ‘f?g?ﬁg‘ﬁ% #%gg@éggdaﬁﬁégs%ggﬁa?he base station

i nfor mat i orpZopagattived dyvihenhart st Aimde i Bher pildsdnf ERVENIY diEans.
According to the fifth aspect of the present invention, there is provided
an i nf or mti®nconfiguned sechodhial tleé¢! baser @tainien mhifloameatiboni cat i ons
i's systen1§§£§rising: a capturing step of capturing, in a handover-source

base stati Prued by fhemebildeskatdanhdsnamed tongpdatieodter eadi ng
2 long. por M SRPEEARE, e BF ot {hmitnE QB MEdkoI S CORRACAT rdie s
ol cul at od Tyt SFARAUIRE, SUhE ARtddF, BOPReH 1o STAr SaaIE R e’
EZESSXSi : :gﬁ%]gebeéd dratted; naAghb st DhgNBaskee Rt t SR 1AFormhtén
- more accurately. Here, the base station information
10 observed by the mobile station includes, for example,
a second spreading code number, or a combination of
the second spreading code number and its phase
information in a system that allows the base station
and the mobile station to communicate with each other
15 by spreading a signal into a wideband using a
spreading code with a rate higher than the information
rate, followed by doubly spreading the signal using a
first spreading code set which has the same cycle
period as the information symbol period and is used in
20 common by all the station, and uSing a second
spreading code which has a cycle period longer than
the information symbol period, and differs for each
base station; or the radio frequency of the perch
channel. Likewise, the neighboring base station
25 information stored in the base stations includes, for
example, a second spreading code number, or a

-combination of the second spreading code number and
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2s base station and/or its control station, the captured phase difference
information. Here, the storing step may store, in the - 23
handover - source base station and/or its control station, an average of a
plurality of pieces of the phase difference information between the |ong
period spreadi ng code of the conmmon control channel fromthe 5
handover - source base station and the |ong period spreading code of the
common control channel fromthe handover-destinati on base station, the

plurality aof, pis¢ of, the phase difference. infaornmation_being captured from
a plurali t?" %#) ﬁﬁgﬁlee 1§€9?'gﬂglpﬁ’ati%r% p¥stemthat: ahdows &l}gebase
handover -s S i I k pf.onnat | A nent. et hod for '
cel | searc%&??ﬁigﬁm I ?%%%“’rﬁﬁ?‘&%i%@ngtggét é:ﬁ]mar%%'gﬁ?%giec% se: a

suppl yi ng séah obtaean|by &hainy CONE 1 ghadt aly h@ hase
difference i5 infornatﬁg%n?%rthe gg%e sta?ig%l%fﬂggﬁ%aggdgﬁgpgiéﬁggng

i nf or mat i ora bspreadiny dade wiih an ratei highilghtivahn@hlease stations from

anong t he phase difference informati on stored. According to the sixth
aspect 8f tHfQrmatdomrateenfioddowedrbyi dowhdy depreaddng sesech net hod

of a nobile station conprisjing: . a capturing step of capturing, froma base
station, p %nﬁill'f P& @i%%gﬁﬁaﬁﬂﬁp%@%%eﬁ’oéoq FRt pehich g’pﬁ%aﬂhﬁg code
of a commo t h f_th Se i.Qn and a ] ong 25 period

spr eadi ng c%o%ggo?gglgo%ﬁi%gn?%o&%%aﬁﬂ%%%%&%i@Wﬂ Pig'n %&S?Bfii on of
the base sti$i@Bedaith &cithdnSBY @1 B! EReOLtEA M NIafl! uglilg Sgarch in -
24 . accordance with the phase difference information captured. Here, the
cel | searcisecepdnepremdingucotiee wiel¢hshascla Wydlie pelridedl Longerange in

accordance with s the phase difference information captured. According to
the sed@nt FBRRctheodnfinrmatien: symeoli periodk: and diffieks Sobase

station co I.sipg.. . stqring neans fqr storing phase difference information
bet ween a Irg(;%%ﬁ p§ai58d sgiﬂ%:g(a?ﬁgofoﬁ"%fr gd3e éfg?ﬁﬂﬁﬁ%ﬁﬂt pE thRnPerch thne
base statiqgh@ﬂge%.long period spreadi ng code of a common control channel
of a neighboring base station of the base station, the. phase difference
i nformation barEngapzungddﬂamagrgﬁbmBiﬁgggagﬂhgagﬁrg*gmgignbfnxuw for
managi ng the is phase difference information storéed inh the storing neans.
ccordi ng t@PvVarageg etn i rbaset statelvnsnestiaitad provi de
A di r50) £:) egleth thpetnddiviiduad i ' Lol ' i ded

a base staﬁéon cgnprising: storing neans for storing phase difference
15 rom distances and the like on a map. 1In Fig. 2,

underlines attached to the base stations BS2, BS3, BS4,
and BS5 indicate that it is enough for the base
station BS1 to register the information about these
base stations as its neighborihg base station

20 information.

It is assumed, however, that the coverage changes
as shown in Fig. 3 in an actual propagation
environment. In this case, when the mobile station
tries to make handover from the base station BS1 to

25 the base station BS6, it cannot complete the handover
and its communication is disconnected because the

information about the BS6 is not registered as the
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20 information between a | ong period spreading code of a common contr ol
channel of the base station and a | ong period spreadi ng code of a conmobn
control channel of a neighboring base station of the base station, the
phase difference information being supplied froma 25 control station of
t he base station; and managenent neans for managi ng the phase difference
information stored in the storing neans. - 25 According to the ninth
aspect of the present invention, there is provided a control station

O Tong per PeT P AERE Bade sfaBlon dHEATRasLon Mhahel BSh a base. o
tati trol h I stati . i_qd di d
of "o comon confioNeVet tapReding 8 el dee R RN SR c baoe OO

~station, tkard@sendi bR epiopagEiich 8V orAiinl efsf & dgse

ion, _ BEId:
station it 1o controls; and manageient neans for nanagi ng the phase
di f f er ence siudlortiaatothst suahlile shetdion i ngareah® bweRddryobetwdent enth
aspect of the present invention, there is provided a nobile station
conpri s? ngthehdaasei statdans i BSdr amd H66tnokid iesarichée stwor batse i ng phase

di fference infornmatio t ween | ong peri od spreadi ng code of a common
control chgﬁr?eq{%?saogagﬁ‘%t%‘?gntgﬁ% A ¥ oR@npEecsd v ehei Gdanaks of a

common con I i rin sg_st.ation of the, base station,
the phase dif e?gﬁgggi Y osré?rla%ll@%ﬁgg Shei gcﬁﬁf’&p&?q‘ r’gﬂ?‘f'hghﬁai’@%? ation;
and cel| sty sRABE1I Ao A6 YhBBoRs b IBILC ddb ACFRPUaNGe W Lh the

phase difference information stored In tthe storing neans. r the nobile
stati on mayrfaidéetaddypriskthdaghi tiie | @sginatied cprepdyagieode type
storing means for storing types of |ong period spreading codes of a

pr edet &9 ni FEPFRFBBLCS a@lEelepobitt Agtusdbjcomexhge 26s nato ime cel |

h, th il tati bej tif, t he t f the b
STt i on; SERGRT | 613 +pAmiaRe <hi aiRRy LHRSETpbes T GtRBRNE IR <t or i ng
t fol ' [ t at,l bj ected
Lo the cel (L RAaRALeY, R LPe (PSR EEnEO VI Mg agkR Apgal) o' ©

infornati oLt ang hoe SWHdetFARt tARDAHW 88tiatb P céhErhyResid rom the
base station; and conparing nmeans for conparing infornation~stored in the

first | ongnepresentedadiyngeindiesype i 0 storing neans with information
stored in the second | ong period spreading code type storing neans, wherein
the cel? searchFisekernpreess a@onftguaat inmrthatnmeasmzescthei t h t he

phase differe i r ion in.response to a, red result by the
conpari ng %&géﬁhiEE%égﬁ%ﬁ%gc?getEQQQ Ftﬂliggﬁhecﬁﬂ?ﬁ@ present
invention, jif¥semhe im0V ded GeTRlehss “'tBatEh‘H‘Soa?é/étS'E‘alt’l%ﬂgd' ng a
base station and a nobile station, the base station conprrsing: base
station st @ratyleBathe Wast oceld Blersclli FHer ehee HAKQ@GUBY (sdigtdgen 20 a

| ong period spreading code of a comon contr ol

for the perch channels of the base stations) at small

20 consumption power using the phase infofmation (Fig. 4).
Here, the phase information is the information that
represents the phase differences between the second
spreading code used by the current base station and
the second spreading codes used by the neighboring

25 Dbase stations. The mobile station can quickly search

for the neighboring base stations according to the

phase of the second spreading code of the current base
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channel of the base station and a |ong period spreading code of a common
control channel of a neighboring base station of the base station, the
phase difference information being captured fromthe 2s nobile station; and
managenent neans for managi ng the phase difference information stored in
the storing neans, and the nobile station conprising: nobile - 27

station storing neans for storing the phase difference information captured
fromthe base station; and cell search neans for carrying out cell search
in accordagggeﬂ&ﬁlthe phase difference information s stored in the nobile
station storing neans. According to the twel fth aspect of the present

i nvention, thergoradifei dgdcgn@?}d%%ﬁ?g}grﬂnﬁgyl%ﬁgﬁ fhat pddicl uding a

base station, a control station € base station, and a

nobi | e st abitaticwo absignat ;pﬁ-i@i:ﬁtyomocqm)éiﬁémghmr{gﬂbééét ion storing
means for storing phase difference Informati on between a | ong period
spreadi ng @& igin ainformatdon rih abaonslandet wd thatthe trmambaraond a | ong

period spreadi ng code of a conmon control channel of a i5 neighboring base
stati orP of TEROT S e RPRAOYPT (FRCPAGSe T@te or @FcEhienmumhker odfbei ng

t df tati ; trol stati t f
managi ng « RARGer ek ofEP1ER sk (BPBALR) SR HOR FBI ot at i on
Storing MesBhrdicrRS el HPdith AonaANYT ULEimdRY YR rabAl Wik MRans
or storing the phase différence Informtion supplie romTtThe control

station, aat kaselgheti pﬁ:dﬁiﬂﬂQEﬂﬁﬁt atfeFird €] HRLIWLYW L11RiPIASE the
difference information stored in the base station stgﬁgng neans?eand t he

mobi | e st atilte Zn@oppwesi mpgquibbedeforatilom ceddi sgamzms for storing the

phase difference informatjon captured fromthe base station; and cel
sear chlreans forOc&GGAMRLLER thes objegks efarthe i Braseditdance with the

Bmee o L5REECLShor BRLLONEAG £ bRl FLPRE bRl BhETL00, oo
1eLgnEer) Dbskne: shuort Dy (NEEY Y DSl ietuttotgatle T
code t oget basenidtathenpiartorms biont upda e dmaehicldy iy 4 heobage station
communications system including a plurality of base
15 stations that transmit perch channels and neighboring
base station information, and a mobile station that
receives the neighboring base station information,
searches a perch channel in accordance with the
neighboring base station information, and receives the
20 perch channel, the neighboring base station
information update method comprising: in the mobile
station, a base station information capturing step of
capturing from a received perch dhannél, base station
information about the base station that transmits the
25 perch channel; and a base station information

transmitting step of transmitting the base station

information captured in the base station information
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of them makes it possible to inplenent fast cell io search at small
consunption power. Furthernmore, assigning priorities to the neighboring
base station information by the base station can limt the time and power
required to conplete the cell search to a small value. is Mreover, the
nobil e station can inplement the fast cell search in the inter-base station
asynchronous system when the nobile station is in a standby node or enters
a soft handover node. 20 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a

i agram i | AR TE g BB R0 887 Ur, MG EHRE B oy ol gairkear Sne

diagramillustratin | e of coverage O

estimat ed 2md rof thet vnns Qﬁa@i@ﬂ%ﬁ”ﬁiBage”éﬁﬁtfaﬂ-iﬁfb?q?ﬂﬁ&ﬂram _
illustrating an exanpl e of actual coverage of the individual base stations;

- 29 Fi geceigingdistipmmof| resedating thedbawe igtateonase where the
present invention is applied to the actual coverage of the individual base
stations; ARformatigns thewmebideagtationutmemsmits; and a

5 neighboring base station information updating step of
updating the neighboring base station information in
accordance with the base station information received
in the base station information receiving step.

Here, the perch channel may be spread into a

10 wideband using a spreading code with a rate higher
than an information rate, and in addition, may be
doubly spread using a first spreading code set that
has a cycle period equal to an information symbol
period and is common to all the base stations, and a

15 second spreading code that has a cycle period longer
than the information symbol period and differs from
base station to base station; and the base station
information may consist of a second spreading code
number used by the base station and phase information

20 about the second spreading code.

Here, the perch channel may be spread into a
wideband using a spreading code with a rate higher
than an information rate, and in addition, may be
doubly spread using a first spreading code set that

25 has a cycle period equal to an information symbol
period and is common to all the base stations, and a

second spreading code that has a cycle period longer

- 18 -



5 method of utilizing the spreading codes of a nobile comunications system
of a first enbodiment in accordance Wth the present invention; Fig. 6 is a
schematic diagramillustrating timng relationshi ps between scranbling
codes in terns of io signals sent from base stations and received by a
nobi | e station of the first enbodiment in accordance Wth the present

I nvention; Fig. 7 is a block diagram showi ng a configuration of a nobile
station of the first enbodinent in 15 accordance Wth the present

' i on; 4+ LS s ' Ll [ ructure.af a rch channel
of the 117 CherdR fﬁﬁ%@%#‘q&%ﬁItﬁgfﬁé’a[pra&‘in‘?lfﬁ%ﬁti MEig. 9is
a di agram ideitseakaGR EShBEBe! BHdia G f hhY tHDWhEBN Lt RGp O dance

with the present invention in Wich a nobile station captures 1 nfornmation

from base dirfformatismnd nmepndeonkilst (0 dHagecond iHpreqanaet bdder ew th,
so that the base station can update the information; 25 Fig. 10 is a _
di agram i | mmberi nged vt ther basiet istratvhen .assi gning priorities according

to the nunber of reports in the first enbodinent in - 30 accordance with
the preSent inv&Wﬁ' g?gb@ﬁ@i%¢%tap§g@&ﬁQ¥mG§ﬂP&ﬂmﬁYeP@Eﬁ#ét of

a radio frequency of the perch channel.
Here, the one of the base stations may rearrange
the neighboring base station information in a
descending order of the number of times each base
10 station is included in the base station information
received in the base station information receiving
step.
Here, the one of the base stations may rearrange
the neighboring base station information in a
15 descending order of handover success rate of each base
station, which is calculated from success or failure
results of handover.
Here, the one of the base stations may rearrange
the neighboring base station information in a
20 descending order of the number of handover successes
of each base station.
Here, the one of the mobile stations may carry
out perch channel search at a higher frequencylfor a
higher priority base station, and at a lower frequency
25 for lower priority base station.
Here, the one of the base stations may transmit

the neighboring base station information of upper N
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transition when assigning priorities according to handover success rate or
the nunber of handover s successes in the first enbodiment in accordance
with the present invention; Fig. 12 is a diagramillustrating ranking

tabl es used for changing search frequency of perch channels by assigning
priorities to base stations according to to nei ghboring base station

I nformati on sent fromthe base station in the first enbodinent in .
accordance with the present invention; Fig. 13 is a diagramillustrating

spreadi ng Gpfe ag£599 S&QS?ESNi N & Eh@%e‘iém%ﬂeé;ﬁ@hﬁgfﬁh 15 station

asynchronous system and that of an inter-pase statl * system

Fig. 14 is a di awmaihg;sttroatﬂﬁ@ %c@h@”@s&;é’ﬁaokr %ﬁféﬂgﬁfégeﬁtgna' when
using a long code nmask; Fig. 15 is a diagramillustrating a procedure for
20 storing imrentihda,phdserdi 1 sepaone ded oambbdld Ncémaaadied idesi nent in
accordance with the present invention; Fig. 16 is a di agram show ng
management S¥Stemn Angladingeai planalkiktytafi baswy sbatiohssttitdton in the

' t in accordance with the present invention; Fig. 17 is a
3?a33223?|ﬁﬁ§§%%g§ gpgqﬁﬂwgpapﬁels and neighboring base station

information, and a mobile station that receives the

neighboring base station information, searches a perch
channel in accordance with the neighboring base
station information, and receives the perch channel,

10 the mobile station comprising: base station
information capturing means for capturing from a
received perch channel, base station information about
the base station that transmits the perch channel; and
base station information transmitting means for

15 transmitting the base station information captured by
the base station information capturing means to one of
the base stations, and the base stations comprising:
base station information réceiving means for receiving
the base station information the mobile station

20 transmits; and neighboring base station information
updating means for updating the neighboring base
station information in accordance with the base
station information received by the base station
information receiving means.

25 Here, the perch channel may be spread into a
wideband using a spreading code with a rate higher

than an information rate, and in addition, may be
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- 31 whi ch a base station sends the | ong code phase difference
information to a nobile station in the second enbodi nent in accordance with
the present invention; and s Fig. 18 is a bl ock di agram showi ng a
configuration of a portion inplenenting a cell search function in the
nmobil e station in the second enbodi nent in accordance with the present

i nvention. 1o BEST MODES FOR CARRYI NG OUT THE PRESENT | NVENTI ON The best
node for carrying out the present invention will now be described with

reference L, 0ES 1,6k ile ni,cati ons
syst em of P%gtbp'ﬁ(r ;gtﬁiéénggdlur?(elrﬂ&?% gi’:{?gg d%é%m&?ﬂ_ét %g’%é e%%ﬁmm:enti on
conpri ses hapl W abyéVeopeRdvd S84ub2Ntd Un t{RPSFnbltih PSYHBoghannel s and
nei ghbori ng base station informafion, and a nobile station for 20 receiving

t he nei ghbpenigpdaard sisat icommaod otoakaldn, tleadbhse saAtCibNE, 2BAd ecei ving a
perch channel according to the neighboring base station information. Each
base st ati §8conad eppeadimg «odei khat thassai cyciles periovdchengelr t hat

i ncludes the neighbori gg base, 25 station information, that is, information
about its ﬁ@iagh e ninpermakign os¥Mbed, pRried; Ande A ZemanErom Al t hough

t he present, iV i [ S, jcable - .32 _regardless of fhe.radio access
schenes, t gs%og%\%éaeg%%?g;a%g ng%g&-&o&n oefm.?hgflﬁr S’sa(ﬁﬁ %ﬁBE&Pﬁ‘em enpl oys
the COVA asnifeimidelonafels SoRbeEE: of W'ESCbAE soleLPlgStodyf 2

conbi nation of two types § of spreading codes: a rst spreadi ng code set

that has anupder peseddbgqudie tbase istfatrih | @ndsphiadle PEAF6EmaRd drs conmmon
to all the base stations; and a second spreading code that has a cycle

peri od | ong®ouththe heerenst repreadipgsioderi od, and differs fromio base
statiop to base statiqgn. Fig. is a schematic diagram_llustrating a

net hodf%f utili IPEE «t &Qi%ppggﬁi’nfmﬁloﬂaﬂh@W¥ﬁagom c&tions system
of the fir d@ﬁ%}ﬁ? i C i .present_Jnvention (the
synbol " SFWil s 1n Egig¢§a$%g§§§& atc%cg%é g\?lgér &adith efﬁ%gtxp)r_ In Fig.

5, the uppehdmysi ifPbeRRItfoRk +arel, AndCiRNREHALIGHISmaY! Bed | ONG
period assigned to individual base stations, whereas the [ ower |ayer

repr esent s doutelerspteapdr emlimg aofidyrsti tdprealitny 2oderset thead i n conmon

by all the base stations. The signals transmtted fromthe base stations
are i dent i ha&d dyCcYGLe| peFind i eduads &mlamginfasmadsiomneymbolt he base

ol at | DhonPoT it uf 37 SHimen EB0adY £ns chafe Shatfont aonduase
ﬁ;g}:gns a@%d&ﬁ&“ﬁﬁgegﬁf%d“%%ﬁg %h%%‘Hhé”atQ?dTé“ﬂefTPSdiwﬁaér1“6
than the information symbol period and differs from
base station to base station; and the base station
information may consist of a second spreading code
20 number used by the base station.
Here, the base station information may consist of
a radio frequency of the perch channel.
Here, the base stations maf rearrange the
nelghboring base station information in a descending
25 order of the number of times each base station is

included in the base station information received by

the base station information receiving means.
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- 33 communi cati ons system of the present enbodi nent is an asynchronous
nobi | e conmuni cati ons systemrequiring no inter-base station
“synchroni zati on, and hence the timngs of the scranbling codes received by
the nobile s station vary from base station to base station. Fig. 7 is a
bl ock di agram showi ng a configuration of the nobile station of the first
enbodi nent. Fig. 7 shows only a portion relating to the present invention.
The nobile station of the present enbodi ment conprises Zo a nobile station
transcei ver 720HexeysethénbaskaesatPPonsNmiyt afs@rraddged thgse station
information report processing circuit 726, a common control circuit 728, a
cel | sear ched@hboringr base 7statihobasimfommabhonnfior ratdesceadivig ng and
processing circuit 732, a 1s nenory 734, and a bus 736. The nobile station
of the preSEfRMbdhABfOVEIn TReEsersr HakehoEhaasd danes estaiiioms

transmt .recej ye hem t.o determ ne the base station that the nobile
station cgﬁ%ﬁéﬁx&%séaﬁﬁﬁﬂﬁt%gntgogn59&??%% AEL LS 1MLR | BRSHLLS QF ver
720 decpdeqandlepodul ated user information or a control signa
transmtted fromthe base station, or transmts a user signal or contro
signal after coHei® anchavBukal igihtieAs Mas, MbitLafbat ikpl transceiver 720
is connected 25 to the antenna 724 and user “interface™722. The common
control cinedightypgingnbeasies &tetiohi imfomnhabhonn i sa eléscehdinge cel |
search contraql circuit 730 - 34 controls the cell search operation by
control | i n§TORE (9% Ehei Rumker dafichandavenespecesses oo f t aachegsmri ng
“base statig@iqyégnntion. In addition, the cell search control circuit 730
stores the“cal Search result in the nenory 734 so that other circuits

can utidize t henedld, seqg chiobdul st OIS HAY UALRY! ALY TBLLGR capturi ng

and processing circuit /32 generates Scranb and phase

i nf or mat i ochaimig]l t bealkete 4 ad | ROgHSNE +dQuéhlly FdrSeRrkighagult stored
in the nenory 734. The base station information report procéssing circuit

726 comunP¥ iari tpbbaseststdatolon: ansdeiatera 726wer thmsguwencyyh€dmse

station informati on gEQEéﬂtEd to deliver it to the base station. The common
control |5lOMaXiRTH9F1ty.Base FERtdAOR 0l circuit 730, base station

i nf ti i i i it 732, b ti i nf t
oport procese HETed BRE BoRECRY A ShE ey FandRiE hicrod via the
bus. 2p5 Fi geigHsoPiAgaHad8 |4 t4E16A! 1FSrmbt¥6h'sE Upfer N base

stations, where N is a predetermined constant.

According to the third aspect of the present
invention, there is provided a mobile station that
searches a perch channel transmitted by a base station,

20 and receives the perch channel, the mobile station
comprising: base station information capturing means
for capturing from a received perch channel, base
station information about the base station that
transmits the perch channel; and base.station

25 information transmitting means for transmitting the
base station information captured by the base station

information capturing means to a base station.
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perch channel of the first enbodi ment. The cell search operation controlled
by the cell search control circuit 730 wlll now be descri bed. The perch
channel is a channel used by the nobile station to establish 25

synchroni zation with the systemat power on to capture the system
information,” and to detect that it noves to another base station during
communi cation or standby - 35 node. Each base station transmts at |east
one perch channel at fixed transm ssion Bower. The perch channel is spread

to a wi deband ugi r eadi code wiih a rate higher than an information
rate. The s per%ﬁ%éé@ﬁ@? ?? g&ﬁ1ﬁhﬂ%&b asReget \fnghe HF®@MEY code t hat
has the cyeln®difFi84 € L h VT&E peri a | ed,i.n conmon by
all the base st at:!'on_é, q;g%(féaolé%rgﬁgl ing %o%e_bg%aet r#aé_'fsjecgﬁf gpagach base.
station. Theammibsi heikiforsag BafseSFEtE&‘é!Lgﬁ Lt dRELER CRAME 1S
masked at every fixed interval, and the masked portions are spread by the
spreadi ng bede statihon kyonpreistngibibae codatibi SikPéimatsion e called a
masked synmbol. The spreading code used for the perch channel is common to
all bas® sTfAeksinghmeansoier erecetiviimg whhehbadecudtationorrel ation with

a matched filter using the coppon spreadi ng code as a spreadi ng code
replica, c&Hﬁﬁﬁ@%ﬁiﬁgp@mwéhl}ﬂesEéﬁﬁgﬂu vangmitify rardi ved tinming of the

spread por i, i e.of-the received, sjignal 2o regardl ess
of the typee%@%%rggga%ﬁgéggagggsé‘ .f‘%FB?l;:Pr&nt H’é"??*ﬁfﬂgs'“&rﬂﬁe masked
symbol begifor ngpdaeingha iéel ghber i#ifkn588 ygh jF

synchroni zati on of the@s]cranbl i ng code. “Subsequent y,dI?hjéﬁﬁﬁﬁygrrEio t he
scranbl i ngitodecdardapceadviih t bthe2basec es vat isngAidiformatenni fi ed. Using
t he spreadi ng code_obtained by nultiplying the spreading code by the

scr anb} ng TESRLERA abye fiie bagRes tat imys sinformati®s recddvilag as to

whet her thﬁE{eceived perch uses the scranbling code or not by detecting
correl ati ol &Y he ti mngs already obtained, foll owed by making a threshol d

denti 1y the: scroeT e 58" T L AbnoaRRRG B BN BeARRALT " ool

method is desmribbenin thegtchis SpevAdEH  ahd2ftormd®66n Gahh
Algorithmin Inter-Cell Asynchroﬁ%us DS- CDVA NbbiﬁglRadlg,"hlgﬁgﬁk%?%ns.

Commun., Velethsl forBceld. seavohyihnoes mdbilbocoymugieatianison enabl es
the nmobile station to capture the base station information. In other words,
the nob? | e S¥SHSBCERRTASHNG ¢ heapturing ngtepdofh eartuningphdge a

i nf i h i vabl h . Fig. | il
schene | n MEEROYSE"ROREHE H2e6 (RERThR cbhARS: AT AAEORCBase Stat ons,
and sends it i1 BAS beald#NaCOBASF 15§ BT BHdafi0q ! ARl e base

station can update the information. present el He Dase
station 2oconmsmetontrednseisdsnel Eiont ceR8IhaRRAE N Is6G88e base

station and a long period spreading code of a common

20 control channel from a handover-destination base
station, the phase difference information being
calculated by at least one mobile station that is
communicating with the handover-source base station:;
and a storing step of storing, in the handover-source

25 Dbase station and/or its control station, the captured
phase difference information.

Here, the storing step may store, in the
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nunber used information information consunption 25 can consi st used by the
I nformati on by the base station and the phase about the code. Using the
phase enabl es hi gh speed cell search at | ow power. Here, the base station

i nformati on of only the second spreadi ng code nunber base station. The base
station can al so consist of the phase difference - 37 I nformation that
w Il be described in the second enbodinent. Alternatively, it is also
possible to enpl oy the FDVA or TDVA as the radi o access schene with the

base statiﬁgn#gfornation consisting of the s radio frequency of the perch
channel . T BVPE "SATCH PRESsAYatine pRsY ox sttencpataialation to the

b tati it i he, b tati | nf ti t he BS6
ne shown | P Er6R ! 'Y UBBET IR 4 S1aRRTNG O (ot Re8E@S dthen the BSo
to, for exgpmhge BAFfEYendtt gﬁ@@miéﬁng%é tﬁgggégé%tsltpg‘%%ﬁaor mat i on

on the BS1 to the'BS6. As for the transm sSion 0O

i nf or mat i orspoealéngSwoddécofolhles cunthdRNcoOMt s BNERhhnkl $rdifttie OF Via
the BS1. The base i5 station receiving the base station information from

t he nobPl e hARAP¥ANSRURGE t hasecisjidiiongahdsctlsd along pekdigemt i on
according to the_base station inf ormat ion . The base station can assign
priorities SRFeading qadpnefi thenfmen: contingbrohanoel Mumpm 1thes a

o the nuninagveRl dhet MFei bR Pade e tAtichor e PAREAIISY 0e
2 avery 1 ed ot rvare Aas e Ak ehte RS e R Tom the.
nobi | e st at¢apturbd fasm sa aplaraddityncés mbBiNasSestations that are
10 communicating with the handover-source base station.
Here, the information management method for cell
search in a mobile communications system may further
comprise: a supplying step of supplying, from a
control station that stores the phase difference
15 information to the base station, the phase difference
information between the base station and its
neighboring base stations from among the phase
difference information stored.
According to the sixth aspect of the present
20 invention, there is provided a cell search method of a
mobile station comprising: a capturing step of
capturing, from a base station, phase difference
information between a long period spreading code of a
common control channel of the base station and a long
25 period spreading code of a common control channel of a

neighboring base station of the base station; and a

cell search step of carrying out cell search in
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- 38 station informati on and updates the nunber of reports of each base
station. Then, it rearranges the nei ghboring base station information in

t he descendi ng order of the nunber of reports, that is, in the s descending
order of the nunber of tines each base station is included in the base
station information. Fig. 11 is a diagramillustrating a state transition
when assigning priorities according to a handover success rate or the
nunber of handover i 0 successes. The base station reports (transmts) the

nei ghbori ng base,station. . nfaormatjon tao, t visiting nobile station at
every fixegqqﬂﬁgﬁ%?g ﬁ&ﬁg\ﬁh@ PhésﬁaggéféfﬁﬁﬁqI#hFQEWPBhOPrmnthe

nobi | e Stahﬁ?ﬁuf base station extracts the base station information and

i 5 updates the nu ér of reports of each base station. \Wen handover takes

pl ace, the baseHsk®, Oph&aBkUNESd4FEh MR .@&%uaaw *baﬁdoe'&!% dgghi nation
ng

and its result, and rearranges the nei ghbori ase station I nformation.

Speci fi cal spanch cabthdm & ef sxedetimy rPandei hur adesrdancefl witg handover,
cal cul ate the success rate of the handover, and rearrange the nei ghboring
base stati &he Mhaneat ddf feremeedinfomaiyiondeapdfuned. success rate of the

handover of each base_ station. Alternatively, it can capture the nunber of
successes 2s ofRﬂﬁ?qgﬂﬂgvép,Fﬁﬁj$%¥?P§Hg@39ﬂ9ﬁe96h$8ﬁIRfQﬁ@@tstation

i nf ti [ ' fqt b f f th
nandover ofraanttEafle tHd 18] HEbytladd e BB, e CiGE o Bssi gne
prioriti es compges PRINRAdAn§ameabis? i OF éﬂBQWﬂgl?ﬁ?sétdi@%éféﬂ?@jt the

nei ghbori ng base station information about upper ase stations (where N
i s a predetievfiormait tons beityeenat leny heerbedd sprecsiimgicbie omked

nei ghbori ng base station information, the nobile station can search for the
per ch tPhanfomman ccanimal fekanaady oforthe hbgker shdtuion yahdsa dtartg on, and
at a 10 lower fr quenCé“ifr a Iamerfpriorit base statjon, Fig.. 12 is a

di agram i | PRETAE | RRTEANIMY P8P 9T & LOMNORL SORtIPL GhaRnelefferRy of

t he perch H%la 5 érEKga%ﬂ%]iQGaEiicﬂ ide te'_sqéopgg%et#egﬁ%gg?st%&[%qr ding to

nei ghboring | station 1 nformation sen _rrom ron. Using
t he nei ghb@hame basereradne® infermaitith OBémglr At PradNerBasa station

and a correspondence table prepared in the nobile station in advance, the
nobi | e st amadnii kbanstatdon neanfiempaagemszt chehinaq for yménagdach tese
station. 20 Thus, .it searches for the perch channel of each base station
that i45asdhfER @iffenanee chpiprmatiameshergdodm righeasoztiag on
infornatiogﬁﬁ%la search period corresponding to the order in the
correspondenc fable. 25 Al t hough the search frequency varies according to

the priorities Widofaing tdlthd Sel8hthAPdat of"Ine?PuiiSetNer Met hods
) npl e,

invention, there is provided a base station
comprising: storing means for storing phase difference

20 information between a long period spreading code of a
common control channel of the base station and a long
period spreading code of a common control channel of a
neighboring base station of the base station, the
phase_difference information being sﬁpplied from a

25 control station of the base station; and management

means for managing the phase difference information

stored in the storing means.
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- 40 the priorities can be halved to upper and | ower ones, which are
assi gned a higher frequency and a | ower frequency, respectively. Using any
of these methods can offer a simlar advantage as |ong as a higher s
priority base station is searched at a higher frequency and a | ower
priority base station is searched at a | ower frequency. In addition,

al though the relati onship between the priority and frequency is
predeterm ned and prestored in the nobile station, to this is not essential
for applying th i nvent.ion. Various ot her nethods can be conceived

t
such as sendi ng rcg&fﬂ?gr Qe rRiRthn aspagt <ot the Aresentar
i nt | s, 1 Nni J ide. A f th t hod
of fer o of dugttEol, Debesd 28 bRbuliia ca Bop et SHAEIBR | nvent on can
e t : ( . . o
Sont 11 om FrrrEsinge ST IAGORERN TSP Obkor I PREE! Mt aAn LA | one

Fur t her nor dnfienmation detweenr ai nordepsesoad sw@&d!iﬁg eodre Aong wth
its phase information to the base station can carry out fTast cell search at

smal | chns@qurem gonsrolvirhanpel wira thasbasdattbon ocontziodied® oy
priorities to the nei T:\bori ng base station information, the tinme period and
power requi ¢ontrelcstatiancanda @ pong npesiad spreadiagueode 41

(oo ron gl d/ ok IMACOTC ASRler 6k aReliorTaa, Badis: || mvont on
conprises atd©O{bRIoFEI L 958t a&iartqd&,ngtﬁﬁdgm%eaﬂk{s%%?&gee .
channe em)|lestat|on,

information reported via an uplink control rom

and a nanadevfiormation fbwimgnegpturdit fH08 €bee HHES esthitiiom e
information stored in the 1o storing nmeans. The nmanagenent mnmeans has two
functi 8fs: CRIHgFrQ}st hand maragdemends aehn$ efomc mandgingt ithie phase in t he
storing ne sfjgso a radi,o network controller (RNC), a control station

(hi gher le GLERGR) orpation istpred basthe Ateringnmeansendi ng

necessary i nfor ' { p.t I phase difference infornmption stored
in the storing %gn@?%ﬂghg%mﬁ? efgggpi PO g?o%’ BEaP&tan be :
i mpl enent ed dyerdt £6A1 " YheEENEsS PridvATSd CATRBbI1dSYRht Y oSt al led in the

base station, and the two 20 functions can be carried out by the control

nmeans. The domsprisinigen please odpfiferencd oi hHoriRaNton 05 tokraAkidgnéng code
phase difference information delivered fromthe control station, and a
nmanagefént HRBNEteEiNG Phase dafflexapcedinfbanationebetweels a nf or mat i on

stored in the storig_gdr;reans. ahe man emagt means has a functiqon to notify
the nobile 1909 BRT SHRERAF NG, t9Bn2ofommon (sgntzed channel

of a base station and a long period spreading code of

a common control channel of a neighboring base station
of the base station, the phase difference information

20 being captured from the base station; and cell search
means for carrying out cell search in accordance with
the phase difference information stored in the.storing
means. |

Here, the mobile statioh may further comprise:

25 first long period spreading code type storing means

for storing types of long period spreading codes of a

predetermined number of base stations to be subjected
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- 42 phase difference information stored in the storing neans. The
storing neans can be inplenented by a control nmeans such as a conputer
usually installed in the base station, and the function is carried out by 5
the control neans. The control station as the second enbodi nent in
accordance with the present invention conprises a storing neans for storing
| ong code phase difference information sent fromthe base stations, and a

i 0 managenent neans for managi ng the | ong code phase difference infornmation

stored in the ,storing.means. -The nmana nt nmeans has a_ function to_notify
the base s&ﬁiﬁh& 8?gﬁe53ﬁ599'iﬁggrﬁﬁh e of tagd any ke tnge nptddcied

di f f ienf i in t i no. 15 " The storing,
o be oo ot EHETE 8RS i Lhel Back ULAR18R: T ond "ToR’ R T
in the conlgpresdBhyoBodNty E%&tiixﬁ? :’h;e;%ﬁér IFlogd %l':’ér%)igt LE? tge!

n e as 0O a nctiron to

means. The nobile station as the prese odi nent

cal cul at e tlengd grgriode sphesad ingf eotlwe ofHf theabaye @bdtaocdd lteassch
function as will be described |ater. The | ong code phase difference

i nf or me®i ofWHiected g fthetcehli sedaxzh | bthei kypssi corneshpondimeyyl e,
Vol ume 3, "%P%ﬁificﬁtion of 25 Air-Interface for 3G Mbile System Ver.
1.0", Assodi%htilt BRaR&d W frRrenrecdnfrrmatinass@ndakhe) mobdde 14, 1999.

prase di 11 SEeT PR TR FAERL o, U8R RRBC N | Phonbiine 't ne case
where the mitfonr! ahh@n cbmpaPXAY ﬁa&n§a€g9V85453¥1%%r3ﬁ?ﬁ§mg¥3 ation

A to a base station B. The nobil e station measures t rence between

the | ong cedoydsknothehe jpesthlohepdrdbdt Bpreardinygr ceaer aggmse
station A and the | ong code phase of the perch channel of the handover io

desti n&?i oS iRENGt BLABS mikht hufosmathberostoreghdimothei secans
handover-sq_ §Fation ﬁ;of t he. neasured | ong code phase _difference

b
i nf or mat i onlé{ﬁgz Q%%Je'f? nEPF RN COA L YRS e SEOTITMA MeaR Sy, yWhenain | ong
d h i iwnf i i h | | d st i~
T the ot oo e L8 BRCH GHRE Mhrsfhe Sut ot of R BERRA R Ton i &

the differ easol@aneenwith |06 9&6@&@@&@%5@% Gﬁif@rﬁﬁ%?.%ﬁ] i the

handover - source base station A and the | ong code phase 20 o e perch

channel of nespdrseoteor adeximpatredn reasel stbyi ¢he( BVMPaLial wearhase
stations B, Cand Din Fig. 15), which each nobile station comunicating
with the base sPQGUFAingekouthe @tengnthe agpechanfotdre BEoesent t he

Code phase EhEhbe” et foRzo vl aeh " oRBPde, fRARBRAE GRS (1 In
the storingymadi. 1#Beuaidly 40B9se°W LLASH and® a mobile station,
the base station comprising: base station storing
means for storing phase difference information between
20 a long period spreading code of a common control
channel of the base station and a long period
spreading code of a common control channel of a
neighboring base station of the base station, the
phase difference information being captured from the
25 mobile station; and management means for managing the
phase difference information stored in the storing

means, and the mobile station comprising: mobile
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difference information is the difference between the | ong code phase of the
perch channel of the handoversource base station and the | ong code phase of
t he perch channel of the handover-destination base station, 5 which each
nobil e station comunicating with the base station neasures during the soft
handover. Accordingly, all the base stations store in their storing neans
the I ong code phase difference information, that is, the difference between
the long to code phase of the perch channel of the handover-source base

station and t@ié(N] code phase of the perch channel of the

handover - d8&@& I?o-‘%t%éadgt“b&%ﬁ, fam atertpgnbbel Phasei daiffemendeating
with the b i syres during the soft handqQver. Here, when 15 a
plurality %ﬁ%&%ﬁ%@?gﬁ%ﬁ&r i%ﬁog"orﬂ}ﬁist&%?% gration: pard cedid on A via
radi o "”k§éd¥éﬂ(ﬁ@9§§t¥@lté%ﬁ%y?%ﬁ?dﬂ%tcgﬁfdgégﬁéﬁ){He base station B,

t he phase differences between g code phases 0 he " perch channel s of

the two basecimianes, withc 1o epRaser HF Lsr & chhe HesRfs i ¥g Mobil e
stations, can differ because of the difference in propagation delay at the

measurifhg péonadntn thesmalikléastattiar stdring mesrage t he phase
di fferences between the | ong code phases of the perch channels of the base
station A and 23CGXdingtenthesdimelfth aspasturefi theoprament stations

and obtain erage,long code phas jfference information, that is, the
aver age ph£§§%ﬁ¥&§ﬁ7 EbﬁﬁéwﬁﬁepgﬂV iQwW%ﬁ%iéeFQWﬁpmﬁﬁété&ﬁ?phases
of the pergheahah : t a i on A e t.ion B._ The
aver agepl 0%3 code p gégag’?%feé e}?]%ggi %%gﬁ:tna I?bnacgﬁa%épcg%d%?égig% Time

each nobi | ecntyteillngr eper trasdesphtion fd®d eACROA I N"BEheA JRet Ween t he
| ong code phases of the perch channels of the base station A and base

st at i ok B. thiee anntrelasitat ionpdanpsitsiand ongontae Iphsiset slohf er ence
information between it and the neighboring base 1o stations. Furthernore,

each base StOLINY HBeaRSefamstering phase KAlffedenart ipErrowhian | er
RNC) of th o] 0 e difference infornation between it and
t he nei ghbg)reﬁ:tr%%gsée gg%@l g)ﬁeslp%? §P rf“%t%aﬁ Ot thePMREM Each base
station ca i nhall e | e inf t] ween it
and the ne?g?ﬁﬁ)lﬂpngéiggggéé gl?oﬁlggf P%%%e%%%?éo?ﬁg a%l i:g{)l i ?%{}: ﬁ'g)e&vm red

net wor k or spreddieg todeddif i@ncommony HoPtEE1t BRanH«r NgEi gn stored in
the storing neans, the base station or the control station can 20 establish

r anki n}f of NEHOhheFhhgr bagehskation ofs tiw rNeaded sitatabon; déhee with the
nunmber of tkpes qﬁ%ége handover each nobil e stati on comruni cating with the
r

base stati ERAER BEPNGS tiREAEMgkdan Rebagecapiunnd Srommdhese
Flo o i1 Lot e RtE8R R Saktral Rediioh FanaadheRe heodedon moans
of the baseaiisaji®$ €he phase difference information stored in
the control station storing means, the base station
20 comprising: base station storing means for storing the
phase difference information supplied from the control
stat;on; and base station management means for
managing the phase difference information stored in
the base station storing means, and the mobile station
25 comprising: mobile station storing means for storing
the phase difference information.captured from the

base station; and cell search means for carrying out
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- 46 control station. In this table, (1101001100...) in the colum of
the I ong codes of the neighboring base stations represents a | ong code of a
nei ghbori ng base station (base station B, for exanple); and 01 in the s
colum of the |ong code phase difference information represents a neasured
val ue (nmeasured by a nobile station) of the |ong code phase difference
between the current station (base station A, for exanple) and a particular
base station (base station B, for exanple). 1o Fig. 17 is a diagram
illustratin nannerhia whi ch the base station sends the.l ong code phase

di f f er enceSBrirorFRETER L8 ARCHEBENCEsMktRnthe Phasa dhEfemsd@earent. Wen
the nobil e i o] icating,.wth the i5 base statjon,A via a radio
link i nteré@#ﬁéﬁ:@ﬁgoﬁhgﬁe@rﬁ%rgﬂat eaﬁml%dﬁg?ﬁfé‘roéhﬁ PTiBg MAAIS sof t
handover to anopk@iorfieg Stat ! taid i fies fhg nobile
‘station 2 of the Ic?ng code{:gh:'gfeé dé#%gg;glgsiﬁ%f%%@frg(r%&tohdegbais@gstati on A
possesses ifflodmatilohnablomtstehiengeiRisorihgabakse dtwtichati ve phases
(delay tines) of the long codes of the perch channels of all the

nei ghbd¥ i ngeddseexedt £xom ihen baspestatnomatoothiehendlabtessaaitdon. Thus,
in the standby node, the nobile_station 2 2s can obtain the |ong code phase

i nf or mat i ortSofeRBYeOBELakedivaitRdated @and peek-station A with which the
bi | tati i | ast d of t N- 4 i ghbor i b
Ctations to v PRHTPECHEE Wodl (sRreatiay wade, sodeher ovithe °
il : ratry
dounl i nk | b Gatese AhrdriRtdlin, ! BRdTHULLEFIAL Thd babE: sFaAMY M0de

can carry out, for the |long code phase ST perch channel s of

the N baseof #hiemsmakbe lidtnpeedebIwaly oimgabinentarhsecabyad | evel
detection of the perch channels within a range of search w ndows, making it

possi bl® t §e@&rely att smad lctonsumptiiom powery short time. io Likew se, in
the cell search_for .the neighbor%gngase stations involved in entering the

soft handover nby& therMobe; | assignindcpriositiesttendheng code

h i i i_ved t, i th i.ghbor i b
St attons | HeiYhEOERE Rk o EUEL ofT AT eia L ob Byt TS JBREE o 1 nik
| ong code %&%&eﬁo@fcahelﬂﬁimba&énﬁih@eaﬁé%gﬁg? ¥elfud FOA) e

handover -source base station, wthin the ra the search W ndows.

Provi di ng completectle pledse seabdechhtioonn abnal12@dlife pase station with
whi ch the nobile station communi cated | ast and N nei ghboring base stations

in thel%tandby MOFLOVRT abbhe Mebikegabatiion zar impliement nthae soft
handover i s _equiv nt to the, fa that, the | ong code is shifted at fixed
interval s %§é$()€ﬁih§eFFﬁélé¥?Sghﬁ g e RasBasEaIAR on synchronous
system ang bi ty K n de phage . tim ngs
System at(ﬁiﬁ%p#?ﬁggg_%g§fgﬂ'%ﬁan W5 h86118"%+a % Rgge s
standby mode or enters a soft handover mode. '

20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing an example of a

mobile communications system;
Fig._z is a diagram illﬁstrating an example of
coverage of the individual base stations estimated
25 from distances on a map and the like:
Fig. 3 is a diagram illustrating an example of

actual coverage of the individual base stations:
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intervals. Therefore, the fast cell search can be inplenented nearly equal
to that of the inter-base station synchronous systemin the standby nobde
and soft handover node. s A concrete cell search nethod in the standby node
and soft handover node will now be described in nore detail. In the standby
node, a different cell search process is taken according to the

rel ati onship between nunbers Ns and Nc, where Ns is the nunber of the base
io station candi dates which undergo the cell search in the standby node,

and were notifigﬂ frq£1the b@ﬁgistation (connected via the radio |ink)
i medi ately bef ord tht HBbf Frapniddustocpthrashandigvendin &he t he

trol ch b j hgvi its i9 traffy h I ted
control sheandd khogebaas YALLN NG L S0l e (Al £od B Ups ornent e
nunber of RRAIGLRDr bagelg% st£t +gRsS iﬁ{%@%ﬁghggb\%gtﬁﬁgﬁkgkg,mtl on about

the downlink | ong codes are possesse se st ‘whi ch were

notified 20 fromitche Hats at MMaﬁiaCelit&gft&milia%% gntering the
soft handover node is simlar, only the cell search in the standby node
will beSdet@thed of wtilHizingsthleowpreadnhgyouatesnodf at mobsiehd i on for
25 carrying out the %ill search function_ in the nobile station. In Fig. 18,
t he refereﬁ:ﬁm?\‘b‘ﬁg?al ONFFYFEeBs of 1a (Eirss embadimertrdnit for carrying

- 49 Ouracacgf&%hcgeyii:}e?%tﬁ cfglﬁnﬁﬁaé{g{]oﬂﬁ‘%é% ed later; 4 designates a

second cel " search CIrcui Yd cell search function

descri bed | at er pi3y degi Q_Bahe%cglérﬁégir.cm’iggx{%{ér%%?lﬁtg% %Itr? i Egmilnlges out

predeterm ned Ns scranbling codes n-car

the cell semlkdtiohships YdewégnescfamibEihgneodutesih basemst ¢ ons (BS)
utilizing the long codes); 6 designates a second nenory circuit for storing

the typ@s~&ligrabipeend dowem baset stationshendmpaateedobyt e base
i codes) that correspond to the

stations ( t base,stati ops, usi the | on
relative p fnggﬁﬂﬂ;Qf Fﬁ@ %i%ﬁﬁaﬁﬂpgﬁémﬁﬂﬁx9?lBﬁ&qyﬁﬁﬁgenotified
fromthe b%ﬁ@tﬁt@ﬁéopr%ﬁﬁﬁﬁﬁ'@Hg@ﬂxﬁﬁﬁ%fad'0 | i nk connection, and tha; IS

undergo the cell seafch; and esignates a conparing circuit. The

conparing circCuiptig. cpnpar as v1yek mlhﬁ?ﬂe%ﬂmﬁ%ﬂ@h?@%%éﬁgwt&%é and 6

to make a decision as to the relations provi ded
fromthe bas®e atmobddecmtaidont offg tiaf of £rett embu@ Aveheint andby node,
whet her Nc equals Ns (first case), Nc is greater than a predeterm ned few
but | eds tRGLAEAaBEEOMI nsEhe prement imventham:t he predeternined few

st ool bear SRST rRuLE & SHPOEABLIIHSIGAt bagr o SHRELHERD 08 Fave |
carry out terdR! bnasdiei-of NchBe siieY SRSEa kIR AWARLAY HL Lt 7 - 50
with the present invention:
Fig. 9 is a diagram illustrating a scheme in the
20 first embodiment in accordance with the present
invention in which a mobile station captures
information from base stations, and sends it to the
base station connected therewith, so that the base
station can update the information;
25 Fig. 10 is a diagram illustrating a state
transition when assigning priorities according to the

number of reports in the first embodiment in
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selects the first cell search circuit 3. Wien Nc equals Ns, the nobile
station has information about the types of the |ong codes and their

rel ative phase information of all the base stations to be searched. s Thus,
the first cell search circuit 3 can carry out the synchronizati on detection
of the spreading codes of the downlink perch channels and the received

| evel detection for respective phase timngs within the range of the search
wi ndows. to In the second case, the first cell search circuit 3 is selected

so that for the base .stations whose information about the types of the
| ong codes&TPHRRFe, Wi VBT SENtor HRVEBL 18 possessed by the nobile

station, the ci j t carries.out_the,i synchr oni zati gn detection of the
spr eadi ng co-desi:‘g' "t e d:g%vnh ?l}ﬁu)(@?%'ﬁ %hj-ﬂﬁ%ﬁ%a hgt ﬁes(r%é”(ﬁ ved | evel

detecti on kadSEPESAHI %eqh%igffg_egf ﬂf@i@fﬂ.t&g% r%(?%néh%osear ch

w ndows. Subsequently, the secon Search Circul el'ected so that

for the 2ohaeidghberi Backess stateody WIS enafball & M@s&o\REOT Mati on about
the long codes is not held by the base station connected to the traffic

channel$ tpUCHesses Ancdahe eEivst embaiismentddmnldcdosfaned ng taede
synchroni z%bilegn detectiqgn and received | evel 2s detection which wll be
descri bed | Prefens. dnyenfel@ni nk spreadi ng code synchronization

detection and r j Vv | eyel tection,i§ descrjbed in, for example, - 51

i nternational pgg'la‘c:le o§¥l\6. %Sf@ﬁ%’gd)gi T Jfﬂaﬂgsé‘aﬁé't’é}ﬂ tabie&ati on

| ai d-open Yeed ledL6488hgidy t h e e rch circuit
4 is selected so that forg tr{:u% %g?gﬁgo?fl ng %EEQSOE??ﬁl o%lg l\ﬁh Z‘Zlaerg$ati ve
phase i nf obyatdssdghdnyg preidreigiesdes ivaset shahd dis td€c82a4ny atd On
connected to the traffic channel, the circuit 4 carries out the "3-step
downl i B& spedahberinge basesbation dnfiermation auht eEromedHeevel

detection Yich V\%|+: be ~o dﬁicri bed later. The first cell search circuit 3
carries ouP?8R §HREERONGhResElRsS Y omRedimeade in AceardBase rel ati ve

phase i nf ogaty ¢ ébﬁ!lftegtenmgt L%ggeﬁggﬁ is delivered to the nobile station.

It generates a i5 Spreadi Ta within a fixed time interval

(within the scapalywirsions af difiyr&fich Itdd g’ shieddiity caghe carries

out a one-synbol integral with the sliding correlaltor using e Spreadi ng

code repl i assignnentesichednies r tneav @dWTLERkOobft 38 PEiESr2Bagannel of the
base station fromthe correl ati on power obtained by averaging the
i nt egr &% ed s&@tiont asFTNEhBanewer systeml asgnbbat. dfh ameiftetrefbass |

search discl.osed in the_international publication No. W97/33400 and
Japanese 2§t€:ﬁjg%‘ ﬁgﬂﬁ%’?‘?}ﬁslﬁi@-‘:@ﬂgn No. 11-196460, the perch channel

itf]edlogglgycgg; eg?ggg.ir "Ba'LE "YiadiPhlf TOTWLIL NG LA AL bR 2N
transmitted signal when using a long code mask;
Fig. 15 is a dlagram illustrating a procedure for
20 storing long code phase difference information in a
second embodiment ih accordance with the present
invention;
Fig. 16 is a diagram showing management table in
a storage in a base station or control station in the
25 second embodiment in accordance with the present

invention;

Fig. 17 is a diagram illustrating a manner in
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- 52 the base station, in which the long code is renoved (masked) by one
synbol each slot at the fixed intervals. In the "Specification of
Air-Interface for 3G Mbile System Version 1.0" published by ARRB on 5
January 14, 1999, the common short code at which the Iong code is masked is
called a First Search Code (FSC). In addition, all the Iong codes to be
searched for, which are specific to the system are grouped in advance, and
a short code representing the group io (which is called a Second Search
Code (SSC)Q i,s.code nmultiplexed into the FSC. In the "Specification of

Ai r- | nt er f 40492 3BAR6LIS taELRRAENYS ke 1opg, crslespkase one frane are

assigned 3 %ﬁﬂg: er, ated,by Reed- Sol ongn .codi ng so_that the
group i5 détiec |oéh)lqé%dl?'%ac’qnlgpfﬁﬁgﬂgtggtaeé?%??@a%jaﬁW Bedh® the same
time. The $eJHH C&€mbod8 C{ {CHj EALEA S5 1 R4t arch using
the 3-step cell searchéﬁéégyEb%g ?EEP%ierH% i%%gﬁ'6%g$ﬁégé%8§%No.

W97/ 33400 iawwvkniapenesand patent application |aid-open No. 11-196460, for
t he base stations whose rel ative phase information about the | ong codes are
not del¥vered (FHg.bab® $san diovdModtayram ahewphgsa i nformation is not

hel d by the base station connected to the traffic channel). In 25 the first
step, a nafORiMPEERtioNg QA cBOB ioneimphemend ingva oéliheeaarclel ati on

peaks over i eger Ltipl th | ots the matched filter - 53
usi ng t he Eg§é£§$ elgmﬁﬁﬁﬁWérgiﬁes 4%%,Eén§gﬁu§Q¢ﬂ¥ﬂg of the peak is

adopted as pyed iR e o] h tation,.to be
seaPched. Fﬁmﬁﬁ%ﬁggcgn n%fg%?ggﬁénggrPETa i%%gdg?g%gﬁBi févggFPfgh‘out 5 at

the timng for each SSC of the 32 groups so that the |ong code group and
frame timng are detected fromthe group whose correl ati on peak obtai ned by
aver agthg MOBES| FORGARREINGX OWIM THE nBREGENTh INMVENTTION St ep, the
correl ation det&ﬁg nis carried out io sequentially by the sliding

correl ator for ;EﬁEFCBBQ§ FOLRAREYLDG ity bhe PIesandd in the

val ue. deci SRSRLIO Wiy M BT asbor 1R nitn eaFaraies Socdmng o

the presenygriawinygntion, the inter-base station asynchronous system can
i npl enent fast cell search conparable to that of the inter-base station
synchr onou{ F{RSENEMBODIMENBNdby node and soft handover node. - 54

15 A mobile communications system of the first
‘embodiment in accordance with the present invention
comprises a plurality of base stations for
transmitting perch channels and neighboring base
station information, and a mobile station for

20 receiving the neighboring base station information,
and for searching and receiving a perch channel
accprding to the neighboring base station information.
Each base station of the present embodiment transmits
its perch channel that includes the neighboring base

25 station information, that is, information about its
neighboring base stations such as their perch channels.

Although the present invention is applicable
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CLAIMS: 1. A neighboring base station information update nethod in a nmobile
comuni cations systemincluding a 5 plurality of base stations that
‘transmt perch channel s and nei ghboring base station information, and a
nobi | e station that receives the nei ghboring base station infornation,
searches a perch channel in accordance with the neighboring base station lo
information, and receives the perch channel, said neighboring base station
i nformati on update method conprising: in said npblls station, a bgse ]
station information capturing step of iS5 capturing froma received perc
channel , b&ﬁQQEéiﬁﬁﬁiQﬁcﬁmﬁtFéﬁhﬂmﬂﬁCQﬂé 5&@@%&%1|bhetmmbmhapmﬂts t he
erch chan X hase station information transmtting step o .
Pransnitti%?Q$@Rg3§g¥ﬂﬂﬁi%%skﬁwbdﬁuﬁkﬁ EESF&Qﬁj%mP?ﬂigﬁﬂitxwe station

i nformatio nf5HRb [ tqiMA 058N f:$ﬁ5 b t] and,in said one of
~sai d base gst atio é IEgezase st%?i Sl‘lll%i ni or:?r%t ?%%efs_tesge%%%ﬂes_t eﬁ of receiving
the base stspreadingoiciié 0Bofishe tEkisd eazéoﬁlb%tdé?ﬁ(%ﬁaagmtw ﬁ;ﬁﬁeé
nei ghbori ng base station information updating step of updating tHe

nei ghbobi n@hspreading codés: a first spreading code set that

has a cycle period equal to an information symbol

period and is common to all the base stations; and a

second spreading code that has a cycle period longer

than the information symbol period, and differs from
10 base station to base station.

Fig. 5 is a schematic diagram illustrating a
method of utilizing the spreading codes of the mobile
communications system of the first embodiment in
accordance with the present invention (the symbol “SF"

15 in Fig. 5 is an abbreviation of spreading factor). 1In
Fig. 5, the upper layer represents a layer of
scrambling codes with a long period assigned to
individual base stations, whereas the lower layer
represents a layer of spreading codes with a short

20 period used in common by all the base stations. The
Signals transmitted from the base stations are
identified by the long period scrambling codes
assigned to the base stations.

Fig. 6 is a schematic diagram illustrating timing

25 relationships between scrambling codes in signais sent
from a few base stations and received by a mobile

station of the first embodiment. The mobile
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i nformation in accordance with the base station information received in
said base station information receiving step. 5 2. The nei ghbori ng base
station information update nethod as claimed in claim1l, wherein the perch
channel is spread into a wi deband using a spreading code with a rate higher
than an information rate, and in addition, is doubly spread io using a
first spreading code set that has a cycle period equal to an information
synbol period and is conmon to all the base stations, and a second
spreading code that has a cycle period |onger than the i nformati on synbol
peri od andCGWJé}jscﬁtbﬁﬂSaﬁS%e@t afi &#he Presentt smhodimedtt s lease
station informati on consi s f a second spreadi ng code nunber used by the

base st ati BRYNLHALRS; H‘Io & | SAMIYRHCAHEORE SN LeH e‘a%lgllﬁré-&ge nc?ol 3.

' as clajmed in claim
I?emggigrg Pﬁggbggi ° %g%% Qninégﬁgﬁkg%ﬁﬁﬁgggéﬁnggﬁgﬁ %&?ﬁg spreading
code with g4 tzr%é"@ﬁethbh%ﬁé}nbﬂlftﬁ s F AbBe iUl | lﬂ%a@ﬂét bile

doubly spread using a first spreading code set that s a cycle period

equal t®» astatfiomerapy fwowl base etatiitbn steopawe torafliohhe base
stations, and a second - 56 spreadi ng code that has a cycle period

| onger than t heFigforhet$ o bloak dbagvamashawingra tomfiigseation
of the mobile station of the first embodiment. Fig. 7

shows only a portion relating to the present invention.
The mobile station of the present embodiment comprises

10 a mobile station transceiver 720, a user interface 722,
an antenna 724, a base station information report
processing circuit 726, a common control circuit 728,

a cell search control circuit 730, a base station
information capturing and processing circuit 732, a

15 memory 734, and a bus 736. The mobile station of the
present embodiment searches for perch channels base
stations transmit and receives them to determine the
base station that the mobile station communicates with
or camps on.

20 The mobile station transceiver 720 decodes radio-
modulated user information or a control signal
transmitted from the base station, or transmits a user
signal or control signal after coding and modulating
them. The mobile station transceiver 720 is connected

25 to the antenna 724 and user interface 722. The common
control circuit 728 controls the mobile station in its

entirety. The cell search control circuit 730
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station to base station; and the base station infornmation consists of a
second 5 spreading code number used by the base station. 4. The neighboring
base station information update nmethod as clainmed in claim1, wherein the
base station information consists of a radio frequency of the perch io
channel . 5. The neighboring base station information update nethod as
claimed in any one of claims 1-4, wherein said one of said base stations
rearranges the i5 nei ghboring base station information in a descendi ng

d f th ti h b tation is included in the base
Stati on i nEORERGH FheerRid faSertl PRarat APnoRY AR ERL bl ng
. 20 6 i gh ' .abi i nf or mat.i,on update met hod as
(S:][ :Pmad [ ntg'y}%oélgilgf Qgibg’l%&f@g a&%%‘r gci'}}]é sél?ﬁogﬂ'ézyofojga%ebase stations

[ ear T anges nlelieyHI BIRG! bk L1 BH U SERETR ndlepergd,ng or der

£ 28, SdE R,
of handover success rate of each base station, which 1s calculated from

success or tha legklrsealrich dohdrddveircubl 7307 stbesetHBbOEINY
base~station i nformation update nmethod as clainmed in any one of clains 1-4,

wher ei nS sais¢aneh ofesuild Hasetheamemoxy €b34 asgethate othgbbeiranitase

station information in a descending 5 order of the number of handover
successes &SRR Lize Ihe i¢pll search result. The base station

information capturing and processing circuit 732
generates scrambling code information and phase
information about the base station using the cell

10 search result stored in the memory 734. The base
station information report processing circuit 726
commands the mobile station transceiver 720 to
transmit the base station information generated to
deliver it to the base station. The common control

15 circuit 728, cell search control circuit 730, base
station information capturing and processing circuit
732, base station information report processiné
circuit 726 and memory 734 are interconnected via the
bus.

20 Fig. 8 is a diagram illustrating a structure of a
perch channel of the first embodiment. The cell
search operation controlled by the cell search control
circuit 730 will now be described. The perch channel
is a channel used by the mobile station to establish

25 synchronization with the system at power on to capture
the system information, and to detect that it moves to

f

another base station during communication or standby
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8. The nei ghboring base station information update nethod as clained in any
one of claimb5-7, wherein io said one of said nobile stations carries out
perch channel search at a higher frequency for a higher priority base
station, and at a | ower frequency for |lower priority base station. 15 9.
The nei ghboring base station information update nethod as clainmed in any
one of claimb5-8, wherein said one of said base stations transmts the

nei ghbori ng base station informati on of upper N base stations, where Nis a
predeterm ned constant. 20 10. A nobile communications systemincluding a

plurality Bdse Each base; shatienskranssits catindelastarenecpgmedr i ng
b tati ' [ d bi,l| e stati t hat [ th
o ghbor | noHAIHELEBE, 2l falRR o5 {08 PGS aThE BE%PANNGl i n
0 ! : T O et PO Seer . ! o
peron chaniahdRC1BeLgRAd Mo P8BS Gitelaid LEIAE'Y BreBllirigdes (N

| nfor Mt | omiaaptalr rage bR L tRAR! Wil NEhféoiR I Yaed. PerRB chamnel,
base station infornmation about the base station that transmts the 5 perch

channel 5 aperuiseckanniedn iisifthent doublInanspreadnasimegnsal sprigaaisigtti ng
the base station information captured by said base station information
capturing @8 thatnbass the dcyale pextiodsequad ko sthe Symbalk ations

Stat] on | NRSPEId ARGand A cLhr BONBION FoA s Ehen PRSP ORBAT AN Bace
station i ni[dred | S8rHRBAL'NY code that varies for each base

station. The scrambling code used for spreading the

10 perch channel is masked at every fixed interval, and
the masked portions are spread by the spreading code,
'but not by the scrambling code. This portions are
called a masked symbol. The spreading code used for
the perch channel is common to all base stations. The

15 mobile station, which calculates correlétion with a
matched filter using the common spreading code as a
spreading code replica, can detect a peak of the
correlation at the received timing of the spread
portions by the spreading code of the received signal

20 regardless of the type of the scrambling code used.
Storing the timings of the masked symbol beginning
f;om the correlation peak can establish the timing
synchronization of the scrambling code. Subsequently,
‘the number of the scrambling code for spreading the

25 received signal is identified. Using the spreading
code obtained by multiplying the spreading code by the

scrambling code as a replica makes it possible to
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I's means for updating the neighboring base station information in
accordance with the base station information received by said base station
i nformati on receiving neans. 20 11. The nobil e comruni cati ons system as
clainmed in claim210, wherein the perch channel is spread into a w deband
using a spreading code Wth a rate higher than an information rate, and in
addition, is doubly spread 25 using a ffirst spreading code set that has a
cycle period equal to an information synbol period and is conmon to all the
base statiqns,, and a second - 59 spreadi ng_code that has a cycle period
| onger thaﬁqgﬂﬁ%rﬁ%rﬁﬁtW&??ﬁ%ﬁothﬁeﬁﬁﬁﬁ%ﬂﬂddpﬁﬁghsHSQﬁ1bb§e station to

 Spreadi ng SoxetHRS 48EP B HELb% Yoo inGn oAt 4P8; A 1 about
the secondapstasd ng) adfy LibtdiReAPDIA S FOREHNbGAMAAR 55! em as cl ai med

in claim10,wherein io the perc arine I's spread in a~w deband using a
spreadi ng- ehdeshdNdadeatisivmherIrtdpatahd Nd10s BibeBs'Aly £ I N

addition, is doubly spread using a first spreading code set that has a
cycl e peri possjilalet scrambifingacodess\odmw! i@denitddEyarttheé sscrambling

code used by the received perch. The cell search
method is described in Higuchi, Sawahashi, Adachi,
"Fast Cell Search Algorithm in Inter-Cell Asynchronous
DS-CDMA Mobile Radio,” IEICE Trans. Commun., Vol. E8l-

10 B, No. 7, July 1998. The foregoing operation enables
the mobile station to capture the base station
information. In other words, the mobile station can
capture the scrambling code number and phase
information about the receivable perch channel. Fig.

15 9 illustrates a scheme in which the mobile station
captures information of base stations, and sends it to
the base station connected therewith, so that the base
station can update the information.

In thé present embodiment, the base station

20 information consists of the second spreading code
number used by the base station and the phase
information about the code. Using the phase
~information enables high:speed cell search at low
consumption power. Here, the base station information

25 can consist of only the second Spreading code number

used by the base station. The base station

information can also consist of the phase difference
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15 common to all the base stations, and a second spreadi ng code that has a
cycle period | onger than the information synbol period and differs from
base station to base station; and the base station information consists of
a second 20 spreadi ng code nunber used by the base station. 13. The nobile
comuni cations systemas clainmed in claim 10, wherein the base station
I nformati on consists of a radio frequency of the perch channel. 25 14. The
nobi | e conmmuni cati ons systemas clainmed in any one of clainms 10-13, wherein
sai d base stations - rearrangg t he nei hborinqibase station

t

60
i nf or mat i oANEPEMREIEBNEhAS SF bt dasenibed dn tthessegeRdbase station
is includ ' h ti i nf ti, | ved b aid b tati
oformat onERdTeRE e RReblV LT Al S B IE ek e forem as
o . : : o
The nei ghbSTDAGECLRE SDMITor wiita MCEUS $abdchaiecss LBRayle fanoe

handover swdadssthét Bagle afcdtDofe inifsrmativhi eonssised syl aEedHd om
success or failure results of handover. ~16. The nobil e conmmuni cati ons

system s sadliwdfreqienay afiethé peaicts dRafmfielwherei n sai d base stations
rearrange the neighboring base station information in a descending order of
the nunber of h3h®owmebilecsdadsion trnanspuss sthei basex@tatigne nobil e

Tobi 0 ot atPERIHAFLTRo kO HAErDeREnAHACLSRch UhER HgMevH equency Tor a
Q0T B SRS B4 o088 A AERRLE IO NS kBT P T
of clai m 14hbtn WAr iy .sad d PESEran¥nOPS thélbase station
10 information on the BS6 to, for example, the BSl1l. It
can also transmit the base station information on the
BS1 to the BS6. As for the transmission of the base
station information to the BS6, the mobile station can
transmit it directly, or via the BS1l. The base
15 . station receiving the base station information from
the mobile station updates the neighboring base
station information according to the base station
information.
The base station can assign priorities to the
- 20 neighboring base station information.
Fig. 10 is a diagram illustrating a state
transition when assigning priorities according to the
number of reports. The base station reports
(transmits) the neighboring base station information
25 to the visiting mobile station of at every fixed
interval. Receiving the base station information from

the mobile station, the base station extracts the base
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transmt the nei ghboring base station information of upper N base stations,
where Nis a predeterm ned constant. s 19. A nobile station that searches a
perch channel transmitted by a base station, and receives the perch
channel, said nobile station conprising: base station information capturing
means for capturing froma received perch channel, base station io

I nformati on about the base station that transmts the perch channel; and
base station information transmtting neans for transmtting the base
station information captured by said base station information capturing
‘neans to aStetdan infermation andaypdatesohhehaumbemnsoft seponfihoring

base station infarnmation, .said base statign conprising: base station
i nf or mat i oﬁ'%r %i 8Sfe %:f:'d?n2o TReBi-villy ¥$_TE389eS &h%n i nfornation a

moans for ReaSuIRERly Pad ik ost BRI HRRE SR it e e R ance
with the bag@ext abf 0Bhés nuifbE B EORRO ¥ edtRutsaldl basecpkation
i nformati on receiving neans.
5 descending order of the number of times each base
station is included in the base station information.
Fig. 11 is a diagram illustrating a state
transition when assigning priorities according to a
handover success rate or the number of handover
10 successes. The base station reports (transmits) the
neighboring base station information to the visiting
mobile station at every fixed interval. Receiving the
base station information from the mobile station, the
base station extracts the base station information and
15 updates the number of reports of each base station.
When handover takes place, the base station captures
information about the handover destination and its
result, and rearranges the neighboring base station
information. Specifically, it can capture success or
20 faillure results of the handover, calculate the succesé
rate of the handover, and rearrange the neighboring
base station information in the descending order of
the success rate of the handover of each base station.
Alternatively, it can capture the number of successes
25 of the handover, and rearrange the neighboring base
station information in the descending order of the

number of successes of the handover of each base
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- 62. 21. An information managenent nethod for cell search in a nobile
conmmuni cations system conprising: a capturing step of capturing, in a
handover source base station, phase difference information 5 between a | ong
period spreadi ng code of a conmon control channel from said handover-source
base station and a |ong period spreadi ng code of a conmon control channel
from a handover-destination base station, the phase difference information
being calculated by at to | east one nobile station that is comunicating

w th said handover-source base station;, and a storing step of storing, in
sai d hando$&Add@te base station and/or its control station, the captured

phase differencg,infqrnatjon. 1 2. The informati pn managenent net hod for
cel | search in ghﬁgbi 1'beciaf’rﬁﬁnis PR FSigRSPE ar?ége] 9 atheo1,

aher ol SahdiShADGL! BACY UERe1bA UL LRRAONE - SQU1CEy 20 SR 2 0N

and/or its tion, an averagé o ural’ity o he

phase di ff eh@nereidhBbFakiP baes VLA thlkh | LS PREAGE p&ﬁéﬂtnag?ﬁhzgf the

comon control channel from said handover-source base statlon | ong

peri od sprbagsiengstattont t(whebe CNMeN & Pifa@étealirid fconssant ) .
handover - desti nati on base station, the plurality of pieces of the phase
di f f erence i nf oPRattiheh othay bandw evecedminglthal rankedss of nobile

stations that, are comuni cating with sai d handover-squrce base station. 23.
Theirﬁorn&ﬁ#ﬁ$§@ﬁ%ﬁg St tab1iPy, indigrnatien .5 the mabbilee

comunl oot SR 47 Sl Bk i OEnEnd £rAEh FITRGE' 1T 2
di f f er ence Firdii ey OB o0 & A flyhase pridir Oy bAgePhAse fbhl ChACGt a
informati on to between said base station and its nei ghboring base stations
fron1anmnghdwenﬁ@meqddﬁdyefme anlowent ipmictdtgd base station. '
Fig. 12 is a diagram illustrating ranking tables

used for changing search frequency of the perch

channels by assigning priorities to base stations

according to neighboring base station information sent

15 from the base station. Using the neighboring base
station information delivered from the base station
and a correspondence table prepared in the mobile
station in advance, the mobile station can determine
the perch search frequency for each base station.

20 Thus, it searches for the perch channel of each base
station that is assigned priority according to the
peighboring base station information at a search
period corresponding to the order in the
correspondence table.

25 Although the search frequency varies according to
the priorities in Fig. 12, this is not essential, and

various other methods can be conceived. For example,
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24. A cell search nethod of a nobile station 15 conprising: a capturing
step of capturing, froma base station, phase difference information
between a | ong period spreadi ng code of a common control channel of said
base station and a | ong period spreadi ng code of 20 a common control
channel of a neighboring base station of said base station; and a cel
search step of carrying out cell search in accordance with the phase
difference information captured. 25 25. The cell search nethod of a nobile
station as clainmed in claim?24, wherein the cell search step - 64

carries outthenPripritdascant hen hakveddtei mppegh @ndnlowesr @nR®. with

t he phase di,fference i_nformtion ptured. 5 26. A base station conpri sing:
storing medhsi ke ARG ead%%ég c%rFﬂpgﬂﬁﬁi?Hﬁbgt f % | ong

per oo o6 SdMbas YadpROTTRIP! Wethuay off aibéBagergi on and
nei ghbori ngdins@fsbat 201 Ghi bard addemtdgéi a8, 1101y PAgsa Hilgheirence
i nformati on being captured froma nobile station; and managenent neans for
managi n§ t prigmttydbiaise etatiohodrmtsearshedea@at ma shighetrori ng neans. 15
frequency and a lower priority base station is
searched at a lower frequency. In addition, although
the relationship between the priority and frequency is
predetermined and prestored in the mobile station,
10 this is not essential for applying the present
invention. Various other methods can be conceived
such as sending this information from the base station
at regular intervals, or determining it on the user
side. Any of these methods can offer a similar
15 advantage.

As described above, the present invention can
suitably update and set the information about the
neighboring base stations sent from the individual
base stations to the mobile station.

20 Furthermore, measuring and reporting the second
spreading code along with its phase information to the
- base station can carry out fast cell search at small
consumption power. |

Moreover, when the base station assigns

25 priorities to the néighboring base station information,
the time period and power required by the cell search

can be limited to a low wvalue.

- 41 -



27. A base station conprising: storing nmeans for storing phase difference
I nformati on between a | ong period spreading code of a cormon contr ol
channel of said base station and a |ong 20 period spreadi ng code of a
common control channel of a neighboring base station of said base station,
the phase difference information being supplied froma control station of
sai d base station; and nmanagenent neans for managi ng the phase 25
difference information stored in said storing nmeans. 28. A control station
conprising: - 65 storing neans for storing phase difference information
between a | ong period spreading code of a common control channel of a base

station co i rol station and a | ong period spreadi ng code
s of a conz%ﬁﬂ%%ﬁ?rgﬁBéﬁgﬂﬁgﬁﬁgf a nei ghboring base station of said base
station, the ph ' r e 4 k i [ f sajd _base
station it cont%%ﬁgaééﬁ ﬁgﬁagggéﬁfﬁéggg $§}§%§§§?§S§n%§€ aéetﬁg

di f f erence yafer4Bat 28nS ey Sthé Ns8dioh S &ibOA1RATS 17 YacBoFllince Station

conpri si ng:

5 with the present invention comprises a storing means
for storing long code phase difference information
reported via an uplihk_control channel from the mobile
station; and a management means for managing the long
code phase difference information stored in the

10 storing means. The management means has two
functions: sending the long code phase difference
information stored in the storing means to a radio
network controller (RNC), a control station (higher
level station) for controlling the base station; and

15 sending necessary information in the long code phase
difference information stored in the storing means to
the mobile station. The storing means can be
implemented by a control means such as a computer
usually installed in the base station, and the two

20 functions can be carried out by the control means.

The base station can comprise a storing means for
storing long code phase difference information
delivered from the control station, and a management
means for managing the long code phase difference

25 information stored in the storing means. The
management means has a function to notify the mobile

station of necessary information of the long code
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phase difference information storing nmeans for storing phase difference

I nformati on between a long is period spreading code of a commobn contr ol
channel of a base station and a |ong period spreading code of a common
control channel of a neighboring base station of said base station, the
phase difference information being captured from said base station; and 20
cell search neans for carrying out cell search in accordance with the phase
difference information stored in said storing neans. 30. The nobile station
as clainmed in claim29, 2s further conprising: first |long period spreading

code type B éﬁﬁn&’rfe%@@eﬂﬁﬁ dmForgations $ﬁ°¥%@giﬁe|’thﬁj sHeB4BBng codes -

66 of a_predete ned nupber of base st o be subj.ected to the
cel | sear cﬂgagf “d dt%F%lflpoHlet?é?%gcﬁBt e‘[‘ﬂﬁtf%&l’f? om sai d base

stati on: sesare%dlog.ge&ﬁyg ciPrEadhng, ﬁ%qﬁcé%pﬁsﬁﬁgﬁbrn%ésfgfgédf iy StOr i ng

types of |ong peri spreading codes 0 ase's I ONs € su Jected

to the cel theedade $H8tLYRES H9d " AROFHMioNt N8 %'&Q:&%.é’dff)ﬁ'i:e'ib?e
i nformation, and said nobile station being notified of the types om sai d

base stmti the amohtrooXompansng neans for conparing information stored in
said first |ong gerlod spr eadi code tyge storing neans Wth information
stored in said % @oﬁ@ﬂtﬁ@ﬂpétﬁ%&Qﬁw@ad hg ssmond pembodimaenteins,

wherein said cell search s carries out the
accor&ance w1tgg¥%e present invention comprises a

storing means for storing long code phase difference
information sent from the base stations, and a

10 mapagement means for managing the long code phase
difference information stored in the storing means.
The management means has a function to notify the base
stations of necessary information of the long code
phase difference information stored in the storing

15 means. The storing means can be implemented by a
control means such as a computer usually installed in
the control station, and the function is carried out
by the control means.

The mobile station as the present embodiment has

20 a function to calculate the long code phase difference
information, and a cell search function as will be
described later. The long code phase difference
information calculating function is described in
detail in, for example, Volume 3, "Specification of

25 Air-Interface for 3G Mobile System Ver. 1.0"
Association of Radio Industries and Businesses (ARIB),

Jan. 14, 1999,
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15 cell search in accordance Wth the phase difference information in
response to a conpared result by said conparing neans. 31. A nobile

comuni cations systemincluding a base 20 station and a nobile station,
sai d base station conprising: base station storing neans for storing phase
difference informati on between a | ong period spreadi ng code of a conmon
control channel of said base station 25 and a | ong period spreadi ng code of
a common control channel of a nei ghboring base station of said base
station, the phase difference information being  captured fromsaid

nobi | e station; FaSd dehab@nentigsmamsbllpsfrgtinghe presedurecfence

i nf ti tored j id.st d i.d bj | tati
conpr i si ngS LTINS 1088 609G HRATe Bt 4RPNCE oL A TIRE hABs 4Py s ence
infornatiogyggéﬁ%egmggagﬁ§ﬂftbase station; and cell search neans for

ce Frch i

carrying o 1 0 sea h accordance with the phase difference
Consider the case where the mobile station 1

5 makes soft handover (SHO) from a base station A to a
base station B. The mobile station 1 measures the
difference between the long code phase of the perch
channel of the handover-source base station A and the
long code phase of the perch channel of the handover-

10 destination base station B at the soft handover, and
notifies the handover-source base station A of the
measured long code phase difference information via
the control channel.

The base station A captures the long code phase

15 difference information via the control channel and
stores it in the storing means, where the long code
phase difference information is the difference between
the long code phase of the perch channel of the
“handover-source base station A and the long code phase

20 of the perch channel of the handover-destination base
station (any one of the base stations B, C and D in

" Fig. 15), which each mobile station communicating with
the base station A measures during the soft handover.
Each of the remaining base stations (B, C and D in Fig.

25 15) also captures the long code phase difference

information via the control channel and stores it in

the storing means, where the long code phase
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I nformation stored in said nobile station storing nmeans. 32. A nobile
communi cations systemincluding a base i5 station, a control station for
controlling the base station, and a nobile station, said control station
conprising: control station storing neans for storing phase difference

I nformati on between a | ong period 20 spreadi ng code of a conmon control
channel of said base station and a |ong period spreadi ng code of a common
control channel of a neighboring base station of said base station, the
phase difference inforpmati on being captured from said base station; and 2s

control stQ@ﬁﬁ?#ﬁﬁ@@e#ﬁﬁpﬂmﬂﬁﬁp$oismﬁhﬁ]¢@ffﬁ€eﬁm@NbQﬁW$éﬂeﬁ@@

f t t d d trol stati t db
Station colpGGiRe pBasE: Hh ofﬁgtﬁf%?fﬁd?@%ﬁﬁﬁ@gogf Fhe hendoypre © "
di fferencegl 0 LB Q0 %%%m16ﬁ‘éﬁ %ﬁté8§ tdéglofn?h% base

stati on managenment neans nanaglng |f grence Tnformation
stored in ﬁé‘r@:tpaél@aﬁhétl' OF %%'ﬁﬁn@@ﬁi@r &Qgtiﬁb@i@p'ﬂ:&sét 8t'a?ion,

conprising: nobile station storing nmeans for storing t

5 which each mobile station communicating with the base

station measures during the soft handover.
Accordingly, all the base stations store in their

storing means the long code phase difference
information, that is, the difference between the long

10 code phase of the perch channel of the handover-source
base station and the long code phase of the perch
channel of the handover-destination base station,
which each mobile station communicating with the base
station measures during the soft handover. Here, when

15 a plurality of mobile stations, which communicate with
the base station A via radio links interconnecting
them,'make soft handover to the base station B, the
phase differences between the long code phases of the
perch channels of the two base stations, which are

20 measured by the respective mobile stations, can differ
because of the difference in propagation delay at the
measuring positions. Thus, the base station A can
average the phase differences between the long code
phases of the perch channels of the base station A and

25 Dbase station B sent from the plurality of mobile

stations, and obtain the average long code phase

difference information, that is, the average phase
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~0 phase difference information captured fromsaid base station; and cell
search neans for carrying out cell search in accordance with the phase
difference information stored in said nobile station storing i5 nmeans . -
69 .AfHy. Af.A @A AQA .AS.AS. Af.A@.A @A .Ay.A .A{.A.A.A

y. A . A .Aa. AS. A9. A@. A | . AAl. A Al.Al. AN . A

| . AhY. A E. AE. Al LA Y. AY. A Y. A Y. A E ASAl. A@Y. AY. A, hY. AY. A | .A . A | . A

AE. A | . Al ANY. AE. ASY. A Y. A2. ATY. Al . A@. A | .A@l . A@ . A .Al.A|.ASU A@. A | &
5dd37: DS >

DT~yt 0j d_Z@&f}%ﬁ%ﬂ%} dofofmationcbeiyeen ctireatony &oe pEpses A%a) cal ¢
8l T& GL. .
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5 column of the long code phase difference information
represents a measured value (measured by a mobile
station) of the long code phase difference between the
current station (base statioh A, for example) and a
particular base station (base station B, for example).
10 Fig. 17 is a diagram illustrating a manner in
which the base station sends the long code phase
difference information to the mobile station in the
second embodiment.
When the mobile station 2 communicating with the
15 base station A via a radio link interconnecting them
enters a standby mode thereafter, or makes soft
handover to another base station, the base station A
notifies the mobile station 2 of the long code phase
difference information the base station A possesses
20 (stored in the.storing means), that is, the relative
phases (delay times) of the long codes of the perch
channels of all the neighboring base stations with
respect to that of the base station A.
Thus, in the standby mode, the mobile station 2
25 can obtain the long code phase information of the
perch channels of the base station A with which the

mobile station 2 communicated last and of the N
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&f()_IN @#10%%d§g%é)éy%%hronlzatlon and received level detection
of the perch channels within a range of search windows,
making it possible to carry out the cell search in a
very short time.

10 Likewise, in the cell search for the neighboring
base stations involved in entering the soft handover
mode, the mobile station can carry out the long code
synchronization and received level detection of the
neighboring base stations in a very short time by

15 searching for the relative downlink long code phases
of the neighboring base stations sent from the
handover-source base station, within the range of the
search windows.

Providing the long code phase information about

20 the base station with which the mobile station
communicated last and N neighboring base stations in
the standby mode, or about the neighboring base
stations in the soft handover is equivalent to the
fact that the long code is shifted at fixed intervals

25 along the time axis in the inter-base station

synchronous system, and that the mobile station knows

the long code phase timings shifted at every fixed
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5 A concrete cell search method in the standby mode

and soft handover mode will now be described in more
detail. In the standby mode, a different cell search
process is taken according to the relationship between
numbers Ns and Nc, where Ns is the number of the base
10 station candidates which undergo the cell search in
the standby mode, and were notified from the base
station (connected via the radio link) immediately
before the mobile station entered the standby mode,
via the control channel (the base station having its
15 traffic channel connected has the long code
information about these base stations), and Nc is the
number of neighboring base stations whose relative
phase information about the downlink long codes are
possessed by the base station and which were notified
20 from the base station. Since the cell search when
| entering the soft handover mode is similar, only the
cell search in the standby mode will be described
below. |
Fig. 18 shows a configuration of the section for
25 carrying out the cell search function in the mobile
station. 1In Fig. 18, the reference numeral 3

designates a first cell search circuit for carrying
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the long codes); 6 designates a second memory circuit

for storing the types of scrambling codes, that is,

10 the long codes of the base stations (or the base
stations using the long codes) that correspond to the
relative phase differences of the Nc scrambling codes
(long codes) notified from the base station
establishing the radio link connection, and that

15 undergo the cell search; and 7 designates a comparing
circuit. The comparing circuit 7 compares information
in the two memory circuits 5 and 6 to make a decision
as to the relationship between the Nc and Ns provided
from the base station communicating before entering

20 the standby mode, whether Nc equals Ns (first case),
Nc is greater than a predetermined few but less than
Ns (second case), or Nc is less than the predetermined
few (third case). In response to the'deciéion result,
it selects one of the first cell search circuit 3 and

25 second cell search circuit 4 to have it carry out the

cell search.

In the first case, the comparing circuit 7

- 50 -



10 109109 ()-!\y, 109%0& ()-!Xy,

"10% & ()-!'S, S

"10% : & ()-"10%& ()-!1S"10%/:/& ()-y!109& ()-*pNpp<qqqgqqz[PE:!!! 10/ 10/
10/910% & ()-! @¥"10% | & ()-f!#@@" 109k ()-f! k@@" 10%Y R/ & ()-f @¥#" 10%& ()
-fgqr=rtrrrdeEPE: !l 10/ S10% U& ()-SF10% U& ()- !'10% U& ()-310% U& () -
10% U&' () -S10% U&' ()-rrssPsssdEPE: ' 10/ F310% U& ()-F, 10% U& ()-" 10%

0 - FLO% S des! 108" ¥ rWr Eo1t Yedrch el Eeuits . | when N&X 0%
equals Ns, the mobile station has information about
the types of the long codes and their relative phase
information of all the base stations to be searched.

5 Thus, the first cell search circuit 3 can carry out
the synchronization detection of the spreading codes
of the downlink perch channels and the received level
detection for respective phase timings within the
range of the search'windows.

10 In the second case, the first cell search circuit
3 is selected so that for the Nc base stations whose
information about the types of the long codes and.
their relative phase information are possessed by the
mobile station, the circuit 3 carries out the

15 synchronization detection of the spreading codes of
the downlink perch channels and the received level
detection for respective phase timings within the
range of the search windows. Subsequently, the second
cell search circuilt 4 is selected so that for the

20 neighboring base stations whose relative phase
information about the long codes is not held by the
base station connected to the traffic channel, the
circuit 4 carries out the 3-step downlink spreading
code synchronization detection and received level

25 detection which will be described later (the 3-step
downlink spreading code synchronization detection and

received level detection is described in, for example,
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international publication No. W097/33400 and Japanese
patent application laid-open No. 11-196460).

In the third case, the second cell search circuit
4 is selected so that for the neighboring base
stations whose relative phase information about the
long codes is not held by the base station connected
to the traffic channel, the circuit 4 carries out the
3-step downlink spreading code synchronization
detection and received level detection which will be
described later.

The first cell search circuit 3 carries out the
following processing for each base station whose
relative phase information about the long code is
delivered to the mobile station. It generates a
spreading code replica within a fixed time interval
(within the search window) of the received timing of
the long code; carries out a one-symboi integral with
the sliding correlator using the spreading code
replica; and detects the received power of the perch
channel of the base station from the correlation power
obtained by averaging the integrated correlation peaks
over several symbols.

In the 3-step cell search disclosed in the
international publication No. W097/33400 and Japanese
patent application laid-open No. 11-196460, the perch
channel is doubly spread using the short code common

to all the base stations and the long code proper to
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for, which are specific to the system are grouped in
advance, and a short code representing the group
(which is'called a Second Search Code (SSC)) is code
multiplexed into the FSC. In the "Specification of
Air-Interface for 3G Mobile System, Version 1.0", 16
SSCs in one frame are assigned 32 code patterns
generated by Reed-Solomon coding so that the group
detection and frame timing detection can be achieved
at the same time.

The second cell search circuit 4 carries out the
cell search using the 3-step cell search described in
international publication No. W097/33400 and Japanese
patent application laid-open No. 11-196460, for the
base stations whose relative phase information about
the long codes are not delivered (the base stations
whose long code phase information is not held by the
base station connected to the traffic channel). In
the first step, a maximum peak is detected by |
averaging the power of the correlation peaks over an

integer multipie of the slots by the matched filter

- 53 -



1098& ()-Y M 10%B& ()-F 10%8& ()- 10B 10B
10B9109%B& () - Ar dEbC6@ | k109B&' () -1 @O0%B& () - | L@ 1098&' () -
109B& () -1 10988 () -y3" 109B& () - #NdEbCB@ ! ky#109@&’ () -!: ! 109B& () -1 1098& () -
&@L0YBE ()-11T109B& ()-3 " 109B& ()-1]{dELCE@ ! kI / 109B& ()-. 10%B& ()-Y
@ @O%B& ()-,*10YB& ()-' 109B& () - F% 109B& () - 5f mopdYNC6@ | k 10B 10B
10B9109B& () - 6109B& ()- .510%B& ()-S 3100B& () - 1510%B& () - p2hdEYNCE@ ! k Y
109B& ()-f!109B& ()- , 109B& ()-Y 109B& () (;: 10988 0 Jove (). 3
TlO%B&' #XdEYNCB@?'k |YZlO%B&'()-|lO%B&' S 109B&

10964 () POV EE HSRVRESEPe) SDEapng) code cogal 1gay and the

y#10%8& () - m:ﬂ@ g?) JhO%gg‘ch Es&la 8\“.&(:()_1 delalNCGchelved timing
of the FSC of the base station to be searched. In the
second step, the correlation detection is carried out

5 at the timing for each SSC of the 32 groups so that
the long code group and frame timing are detected from
the group whose correlation peak obtained by averaging
over several frames is maximum. Finally, in the third
step, the correlation detection is carried out

10 sequentially by the sliding correlator for the long
codes belonging to the group detected in the second.
step so that the long code is identified by making the
threshold value decision for the correlation peak.

As described above, according to the present

15 invention, the inter-base station asynchronous system
can implement fast cell search comparable to that of
the inter-base station synchronous system in the

standby mode and soft handover mode.
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1. A neighboring base station information update
method in a mobile communications system including a

5 plurality of base stations that transmit perch
channels and neighboring base station information, and
a mobile station that receives the neighboring base
station information, searches a perch channel in
accordance with the neighboring base station

10 information, and receives the perch channel, said

neighboring base station information update method

comprising: -
in said mobile station,
a base station information capturing step of
15 capturing from a received perch channel, base station

information about the base station that transmits the

perch'channel; and
a base station information transmitting step
of transmitting the base station information captured
20 in said base station information capturing step to one
of sald base stations, and
in said one of said base stations,
a base station information receiving step of
receiving the base station information said mobile
25 station transmits; and
a neighboring base station information

updating step of updating the neighboring base station
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10 using a first spreading code set that has a cycle
period equal to an information symbol period and is
common to all the base stations, and a second
spreading code that has a cycle period longer than the
information symbol period and differs from base
15 station to base station; and
the base station information consists of a second

spreading code number used by the base station and

phase information about the second spreading code.

20 3. The neighboring base station information update
method as claimed in claim 1, wherein
the perch channel is spread into a wideband using
a spreading code with a rate higher than an
information rate, and in addition, is doubly spread
25 using a first spreading code set that has a cycle
period equal to an information symbol period and is

common to all the base stations, and a second
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5 spreading code number used by the base station.

4. The neighboring base station information update
method as claimed in claim 1, wherein the base station

information consists of a radio frequency of the perch

10 channel.

5. The neighboring baée station information update
method as claimed in any one of claims 1-4, wherein
said one of said base stations rearranges'the

15 neighboring base station information in a descending
order of the number of times each base station is
included in the base station information received in

said base station information receiving step.

20 6. The neighboring base station information update
method as claimed in any one of claims 1-4, wherein
sald one of said base stations rearranges the
neighboring base.station information in a descending
order of handover success rate of each base station,

25 which is calculated from success or failure results of

handover.
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5 order of the number of handover successes of each base

station.

8. The neighboring base station information update
method as claimed in any one of claim 5-7, wherein
10 said one of said mobile stations carries out perch
channel search at a higher frequency for a higher
priority base station, and at a lower frequency for

lower priority base station.

i5 9. The neighboring base station information update
method as claimed in any one of claim 5-8, wherein
said one of said base stations transmits the
neighboring base station information of upper N base
stations, where N is a predetermined constant.

20
10. A mobile communications system including a
plurality of base stations that transmit perch
channels and neighboring base station information, and
a mobile station that receives the neighboring base

25 station information, searches a perch channel in
accordance with the neighboring base station

information, and receives the perch channel,
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base station information transmitting means
for transmitting the base station information captured
by said base station information capturing means to
one of said base stations, and
10 said base stations comprising:
base station information receiving means for
recelving the base station information said mobile
station transmits; and
neighboring base station information updating
15 means for updating the neighboring base station
information in accordance with the base station

information received by said base station information

receliving means.

20 1l1l. The mobile communications system as claimed in
claim 10, wherein
the perch channel is spread into a wideband using
a spreading code with a rate higher than an |
information rate, and in addition, is doubly spread
25 using a first spreading code set that has a cycle

period equal to an information symbol period and is

common to all the base stations, and a second
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information symbol period and differs from base

station to base station; and

the base station information consists of a second
5 spreading code number used by the base station and

phase information about the second spreading code.

12. The mobile communications system as claimed in
claim 10, wherein

10 the perch channel is spread into a wideband using
a spreading code with a rate higher than an
information rate, -and in addition, is doubly spread -
using a first spreading code set that has a cycle
period equal to an information symbol period and is

15 common to all the base stations, and a second
spreading code that has a cycle period ionger than the
information symbol period and differs from base
station to base station; and

the base station information consists of a second

20 spreading code number used by the base station.

13. The mobile communications system as claimed in

claim 10, wherein the base station information

consists of a radio frequency of the perch channel.
25

14.. The mobile communications system as claimed in

any one of claims 10-13, wherein said base stations
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received by said base station information receiving

5 means.

15. The mobile communications system as claimed in
any one of claims 10-13, wherein said base stations
rearrange the neighboring base station information in
10 a descending order of handover success rate of each
base station, which is calculated from success or

failure results of handover.

16. The mobile communications system as dlaimed in
15 any one of claims 10-13, wherein said base stations
rearrange the neighboring base station information in

a descending order of the number of handover successes

of each base station.

20 17. The mobile communications system as claimed in
any one of claim 14-16, wherein said mobile stations
carry out perch channel search at a higher frequency
for a higher pfiority base station, and at a lower
frequency for lower priority base station.

25 |
18. The mobile communications system as claimed in

any one of claim 14-17, wherein said base stations
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upper N base stations, where N is a predetermined

constant.

5 19. A mobile station that searches a perch channel
transmitted by a base station, and receives the perch
channel, said mobile station comprising:

base station information capturing means for
capturing from a received perch channel, base station
10 information about the base station that transmits the
perch channel; and
base station information transmitting means for
transmitting the base station information captured by
sald base station information capturing means to a

15 base station.

20. A base station that transmits neighboring base
station information, said base station comprising:
base station information receiving means for
20 receiving the base station information a mobile
station transmits; and
neighboring base station information updating
means for updating the neighboring baée station
information in accordance with the base station
25 information réceived by said base station information

receiving means.
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in a mobile communications system comprising:
a capturing step of capturing, in a handover-
source base station, phase difference information
5 between a long period spreading code of a common
control channel from said handover-source base station
and a long period spreading code of a common control
channel from a handover-destination base station, the
phase difference information being calculated by at
10 leasf one mobile station that is communicating with
sald handover-source base station; and
a storing step of storing, in said handover-
source base station and/or its control station, the
captured phase difference information.
15
22. The information management method for cell search
in a mobile communications system as claimed in claim
21, wherein
sald storing step stores, in said handover-source
20 base station and/or its control station, an average of
a plurality of pieces of the phase difference
information between the long period spreading code of
the common control channel from said handover-source
base station and the long period spreading code of the
25 common control channel from said handover-destination
base station, the plurality of pieces of the phase

difference information being captured from a plurality
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"23. The information management method for cell search
5 1in a mobile communications system as claimed in claim
21 or 22, further comprising:
a supplying step of supplying, from a control
station that stores the phase difference information
to said base station, the phase difference information
10 between said base station and its neighboring base

stations from among the phase difference information

stored.

24. A cell search method of a mobile station
15 comprising:

a capturing step of capturing, from a base
station, phase difference information between a long
period spreading code of a common control channel of
saild base station and a long period spreading code of

20 a common cont:ol channel of a neighboring base station
of said base station; and

a cell search step of carrying out cell search in
accordance with the phase difference information
captured.

25
25, The cell search method of a mobile station as

claimed in claim 24, wherein the cell search step
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in accordance with the phase difference information

captured.

5 26. A base station comprising:
storing means for storing phase difference
information between a long period spreading code of a
common control channel of sald base station and a long
period spreading code of a common control channel of a
10 neighboring base station of said base station, the
phase difference information being captured from a
mobile station; and
management means for managing the phase
difference information stored in said storing means.
15
27. A base station comprising:
storing means for 'storing phase difference
information between a lohg period spreading code of a
common control channel of said base station and a long
20 period spreading code of a common control channel of a
neighboring base station of sald base station, the
phase difference information being supplied from a
control station of sald base station; and
| management means for managing the phase

25 difference information stored in said storing means.

28. A control station comprising:
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3%N10%&'()fﬁﬂ6£$££LEBCbetween a long period spreading code of a
common control channel of a base station controlled by
said control station and a long period spreading code

5 of a common control channel of a neighboring base
station of said base station, the phase difference
information being captured from said base station it
controls; and

management means for managing the phase

10 difference information stored in said storing means.

29. A mobile station comprising:
phase difference information storing means for

storing phase difference informatiqn between a long

15 period spreading code of a common control channel of a
base station and a long period spreading code of a
common control channel of a neighboring base station
-of said base station, the phase difference information
being captured from said base station; and

20 cell search means for carrying out cell search in
accordance with the phase difference information

stored in said storing means.

30. The mobile station as claimed in claim 29,

25 further comprising:
first long period spreading code type storing

means for storing types of long period spreading codes
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search, the types corresponding to the phase
difference information, and said mobile station being
notified of the types from said base station; and

10 comparing means for comparing information stored
in said first long period spreading code type storing
means with information stored in said second long
period spreading code type storing means,

wherein salid cell search means carries out the
15 cell search in accordance with the phase difference

information in response to a compared result by said

comparing means.

31. A mobile communications system including a base
20 station and a mobile station, |
sald base station comprising:
base station storing means for storing phase
difference information between a long period spreading
code of a common control channel of said base station
25 and a long period spreading code of a common control
channel of a neighboring base station of said base

station, the phase difference information being
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captured from said mobile station; and

management means for managing the phase
difference information stored in said storing means,
and

saild mobile station comprising:

mobile station storing means for storing the
phase difference information captured from said base
station; and |

cell search means for carrying oﬁt cell
search in accordance with the phase difference

information stored in said mobile station storing

means.

32. A mobile communications system including a base
station, a control station for'controlling the base
station, and a mobile station,
said control station comprising:
control station storing means for storing
phase difference information between a long period

spreading code of a common control channel of said

base station and a long period spreading code of a

common control channel of a neighboring base station
of said base station, the phase difference information
being captured from said base station; and

control station managemenf means for managing
the phase difference information stored in said

control station storing means,
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- said base station comprising:

base station storing means for storing the
phase difference information supplied from said
control station; and

base station management means for managing
the phase difference information stored in said base
station storing means, and

said mobile station comprising:

mobile station storing means for storing the
phase difference information captured from said base
station; and

~ cell search means for carrying out cell

search in accordance with the phase difference

information stored in said mobile station storing

means.
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