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plurality BIThESOBtBHEOANVENTIONansm tting perch channel s and nei ghboring
base station information and a nobile station for receiving the
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MOBILE COMMUNICATIONS SYSTEM, CELL SEARCH METHOD OF

MOBILE STATION, MOBILE COMMUNICATIONS SYSTEM, MOBILE

STATION, BASE STATION AND CONTROL STATION

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

for a perch channel using neighboring base station

information, and for receiving the perch channel. In




di rect sequence CDVA (DS-CDMA) communi cations schene that carries out

mul tiple access utilizing a spread spectrum BACKGROUND ART A prevailing
nobi | e conmuni cati ons system such as a nobile tel ephony systen1divﬂd%é“hﬂ@4
entire service area into rather small radio zones called cells to provide
services. As shown in Fig. 1, such a system conprises a plurality of base
stations 111-1 - 111-5 that cover the radio zones, and nobile stations
112-1 - 112-3 that conmunicates with the base stations 111-1 - 111-5 by

establ | shifgqt 23 Cha0ChS oWt HPhok iRl fe 2AE8ES 2! Meds etween the
ana nopi

base stations e stations, there are frequency division multiple
access (FDMfamplieTe #h vigEefmadiom! Raneeritent ThcaEspdeedilvi si on

mul tiple access (CDMA). In any access schenes, each base station transmts
a channel séarchndh iaagnbbeé lepkidmmyhatiadions sdstenft yempheyhase at ati on
to be connected. Such a channel is called a perch _channel, here. In the
FDVA schendivectTEguenete COMie (RF chDMAn RPBNBRICRL INRE S§CAGhS
utilize different radio fr%que cies.so_that the bil.e stations gan
[dent i Ty tHRABaSETLRT RUEIUHRLE; GOFaSS Rt 2485 iM% ReiBr8ad on  ne

ot her hand éngQh{ECt sequence (DS)-CDVA is a schenme that allows a
plurality %? usérs ~to comuni cate in the sane radi o frequency band by

transmtting information by carrying out secondary nodul ation that spreads
a conventional information

BACKGROUND ART

A prevailing mobile communications system such as
a mobile telephony system divides its entire service
area into rather small radio zones called cells to
provide services. As shown in Fig. 1, such a system
comprises a plurality of base stations 111-1 - 111-5
that cover the radio zones, and mobile stations 112-1
- 112-3 that communicates with the base stations 111-1
- 111-5 by establishing radio channels with them.

As main access methods between the base stations
and mobile stations, there are frequency division
multiple access (FDMA), time division multiple access
(TDMA) and code division multiple access (CDMA). In
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
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




data nodul ation signal using a high rate spreading code. The radi o wave of
each user is identified by the spreading code assigned to the user.
Incidentally, the radio signal transmitted froma base station at ddrlii2i04
transm ssion power travels through space with a certain attenuation, and
arrives at a receiving site. Since the attenuation the radio signal
undergoes increases with the distance fromthe transmtting site to the
receiving site, it is natural that a perch channel transmtted froma
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channel transﬂ1tted froma near base station is received at” a higher
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Incidentally, the radio signai transmitted from a
base station at certain transmission power travels
through space with a certain attenuation, and arrives
at a receiving site. Since the attenuation the radio
signal undergoes increases with the distance from the
transmitting site to the receiving site, it is natural
that a perch channel transmitted from a distant base
station is received at a lower received level, and a
perch channel transmitted from a near base station is
received at a higher received level. In practice,
however, the propagation loss is not determined only
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 shérply with the move of the mobile station.
To receive the signals from the base stations with
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




recei vabl e level. To enable the nobile station to trace the best perch
channel even in such a condition, a comon nobile comunications sngfypzmu
enpl oys a nethod that sends i nfor mati on about perch channel s used

nei ghbori ng base stations fromthe network side to the nobile statlon The
I nformati on about the neighboring base stations consists of the radio
frequencies of perches in FDVA or TDMA system and of spreadi ng codes or

i nformati on about their phases in a CDVA system In such a nethod, it is
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i nconi ng cethcebagmideest perch channel even in such a condition,

a common mobile communications system employs a method

that sends information about perch channels used by

neighboring base stations from the network side to the

mobile station. The information about the neighboring

base stations consists of the radio frequencies of

perches in FDMA or TDMA system, and of spreading codes

or information about their phases in a CDMA system.

In such a method, it is necessary for system operators

to prepare the information on the neighboring base

stations so that the base stations can store the

information in advance. The information about the

neighboting base stations is decided manually using

distances on a map, or using software that simulates

actual propagation environment according to data on

geography and buildings.

The conventional method, however, has a problem

in that the neighboring base station information

prepared in advance is inappropriate, it is impossible

to quickly follow actual changes of the buildings or




hi nders handover control in a comunication node or a cell transition
processing in a standby node of the nobile station. Direct Sequencq §§@ﬁﬂm4
(DS-CDVA) is a schenme for a plurality of users to carryout conmunications
using the same radio frequency band by transmtting information through
secondary nodul ation that spreads a conventional information data

nodul ation signal with a high rate spreadi ng code. Each user is identified
by a spreadi ng code assigned to the user. Therefore, a receiver nust
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hinders handover control in a communication mode oxr a

cell transition processing in a standby mode of the

mobile station.

Direct Sequence CDMA (DS-CDMA) is a scheme for a
plurality of users to carry out communications using
the same radio frequency band by transmitting
information through secondary modulation that spreads
a conventional information data modulation signal with
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
called despreading before it carries out ordinary
~demodulation. In the courée of the déspreading, the
receiver carries out correlation detection between the
received signal and a spreading code replica
synchronized to the spreading code phase of the
received signal. 1In particular, synchronization

between the spreading code replica of the receiver and

the spreading code phase of the received signal at the




detection, followed by naking a decision as to whether the synchronization
I s established depending on whether the output exceeds a threshold x I%?.
To detect the correlation, there are two nethods: one wuses a slidi §J 2004
correlator that carries out a tine integral; and the other uses a natched
filter that carries out a spatial integral. The matched filter is
configured by placing a plurality of sliding correlators in parallel, and
hence it can calculate «correlation values over nultiple tips by varying
the spreadi ' : Lespectd ps ;| acco R the
spreadi ng gggggggoéﬁwgﬁ??ﬁl&ﬁsR%’u%av%és?er1?&5&%%3%??3%%{:{& )
correlator, altROu@imdlSigitadll Heqhesand otlrdSHémeodFUNPtion are greater
than those of the sliding-correlator. The research-and-devel opnent and
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than 5 MHzresed wethds dgnaloby athexs mgorofshidepr kbarumc ditiens
systemcalled 15 JUL 20Q4 | MI-2000. The W CDMVA systemis Sn asynchy onous
System | nTRGEdV RGeS 108 % CaLh ¢ GATFRASIHRREnPE tHERR phaes.

Fig. 13 ilkﬁﬁéﬁﬁ%ﬁ§a§§;ﬁ d59ﬁ3%§95t§§§tﬁﬂﬂ§n%rgéﬁ%ﬁﬁ2§VéP g_domn-link in an

I nt er-base hrono Syst and ronous system ("SF" in

Fig. 13 ispapahhieyiatheffap, saherdy&dAeEohly oulthes§dERe20Q0y syst em or

| S-95 propgseégin the United
detection, followed by making a decision as to whether
the synchronization is established depending on
whether the output exceeds a threshold value. To
detect the correlation, there are two methods: one
uses a sliding correlator that carries out a time
integral; and the other uses a matched filter that
carries out a spatial integral. The matched filter is
configured by placing a plurality of sliding
correlators in parallel, and hence it can calculate
correlation values over multiple tips by varying the
spreading code replicas of respective taps in
accordance with the spreading code. Accordingly, it
is muchlfaster 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

(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




States as a candidate of the I MI-2000 just as the W CDMVA, inplenents the

I nter-base station synchronization using the GPS. Thus, the inter-ﬁqffh
station synchronous system has a conmon tine base for all the base L 2004
stations, and hence the base stations can use the sane spreading code
with providing different delays for individual base stations. Accordingly,
it is enough for the initial acquisition of the Inter-base station
synchronous systemto only establish timng synchronization of the
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asynchronous system has no common’tine base fo e base stations, the
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t hey convert signals from other cells into noise) to identify thensel ves.
Wien powetime bawsesl. on, a nobile station nust establish the |ong code
synchroni zation of a downlink common control channel froma cell site to
connect itself Ebg1 33)dlbuohratpss Spreaddng( code sa$8}InM@NHr ovi des the

gr eat est ower of the received sigpal. This operation.s .referred to as
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synchronous “system since the long code is limted to one type, it

The cdma 2000 system or IS-95 proposed in the United

States as a candidate of the IMT-2000 just as the W-

CDMA, implements the inter-base station

synchronization using the GPS.

Thus, the inter-base station synchronous system
has a common time base for all the base stations, and
hence the base stations can use the same spreading
code with providing different delays for individual
base stations. 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
hand, since the inter-base station asynchronous system
has no common time base for the base stations, the
base stations employ different long codes (called
scrambling codes because they convert signals from
other cells into noise) to identify themselves. When
power is turned on, a mobile station must establish

the long code synchronization of a downlink common

control channel from a cell site to connect itself to




will be obvious that it can performcell search, that 1is, establish Iong
code synchroni zation of the downlink common control channel in a nuch
shorter period than the asynchronous system The spreading code 15JUL 2004
synchroni zati on schene disclosed in international publication No.

W97/ 33400 and Japanese patent application |aid-open No. 11- 196460
assigned to the assignee of the present application can speed up the cel
search (long code synchronization of the downlink comon control channel )
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In contrast, as for the inter-base station synchronous

system, since the long code is limited to one type, it
will be obvious that it can perform cell search, that
is, establish long code synchronization of the
downlink common control channel in a much shorter
period than the asynchronous system.

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




nobil e station calculates the correl ati on between the received signal and
the comon short code that is used as the spreading code replica with the
matched filter so that a peak is detected at the received tining ofl 3 dile004
short code spreading portions of the received signal independently of the
type of the long codes. Storing the tine of the correlation peaks in
accordance with the timng of the nasked synbols nake it possible to
establish the timng synchronization of the |long code. After that, it is

enough for_t i.l.e stajio | dent | f Vi t ode that
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spreadi ng code generated by multiplying the short code by the |ong code
as the repdtgpisadao ardsbystakiingha theedoolg codeuspileading. ihis fast
3-step cell search nethod using the |ong code nmask can inplenent a fast
cell 15 Juhagked sdarftixedennitenvalsnlép- pdhentwerds afhivmagbesd
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code is called a masked symbol from now on). Since
the short code is common to all the base stations, the
mobile station calculates the correlation between the
received signal and the common short code that is used
as the spreading code replica with the matched filter
S0 that a peak is detected at the received timing of
the short code spreading portions of the received
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
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 spreading code
generated by multiplying the short code by the long
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




detail in the standard "3G TS 25.211 V3.2.0" or "3G TS 25.213". To

I ncrease versatility sonme nodification is mde fron1"Specification,PgJUL2m4
Air-Interface for 3G Mbile System Volunme 3~. A PSCH (Primary
Synchroni zati on CHannel) and a SSCH ( Secondary Synchroni zati on CHannel)

are standardi zed as independent physical channels, wherein the PSCH is a
channel the nobile station searches at first when establishing

synchroni zation with the system whereas the SSCH is a channel used for

identifying the, grou of SplL | 0 I ' l. spreadi ng
codes di ff%‘?@ﬁf’hf (?rv‘%hd?‘{}i %E‘% Jt%éﬁ% S %tsl%o%g‘?saij'{gﬁogggﬁ s%ﬁg%gﬁsf ication is
made of thgggggﬁgcal configuration, the procedure that the nobile station
starts the synchroni zation to the systemusing the PSCH, then identifies

the group of thegl eBe itHer yhndapidEioth PPoA0dE UhagthhiedSSCH, and finally
identifies - 10 1 5 J UL 2004 the long interval spreading code and its
ti m ng, angentiratsfdreanobdhice\caribyn e iragcessyaten.helMEn@000Al t hough t he
i nstant specification refers to "Specification of Air-Intergace for 3G
Mobi | e Sysf Entewsatkonalf Mobdoks chedgcommppicaponcat io%0Pd -t HE BEPP

dard di f ' h h b ' he d Lpti f th
cel | sear CROVERORRA 5k POEY Ao A CARER a0 £ PR E1oh. n Ca
cel lular syahqleOVe\ing | 86 68 dortd {6£PLRY Eifhnblie Filtiddnstielon Wi th

the greates ecei'ved power;
from the base station for the mobile station to

establish synchronization with the system operated in
inter-base station asynchronization is described in
detail in the standard "3G TS 25.211 V3.2.0" or "3G TS
25.213". To increase versatility, some modification
is made from "Specification of Air-Interface for 3G
Mobile System Volume 3". A PSCH (Primary
Synchronization CHannel) and a SSCH (Secondary
Synchronization CHannel) are standardized as
independent physical channels, wherein the PSCH is a
channel the mobile station searches at first when
establishing synchronization with the system, whereas
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
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 -




that is, the cell site to which the radio link is to be connected, changes
as the nobile station noves during the comrunication. To carry out1 5 JUL 2004
switching between the cell sites (soft handover), the receiver nust
regularly neasure the received |evels of the neighboring cell sites of the
current cell site by establishing spreading code synchronization of the
downl i nk perch channels. In the cell search at the soft handover, since
the nobile station is notified of the types of the |ong codes of the

nei ghboring, cel,l sites fromthe Lrent cell site..the cel] search tine
beconss. shoPeer et ERarVAT (e PHIAAY ARt Shbr it Rffhoiolt® e
nobi | e st agi,@n f*g% r : | £Spy+<,0 t S chy st andby node
to search H)lr% e<r51 ce ? él}spg'%[‘{)écgeb%oﬁhgc??ﬁ%eﬁ §?§r '?:lﬁnélg éa{‘”li'?“raélffic

channel . | a1thicudgiasehet Aa gt t espbatifditcdSi ¢hsSeefeaid fted of the types of
the long codes of the - 11 1 5 J UL 2004 neighboring cell sites fromthe
cell site speadfibatibe wibildirsTatienfammiorcateMdlable bEfystement eri ng
the standby node via the control channel, the cell search tine also
becones sh¥plaime hin £a&t conpverienget sakec @PBLLCGTE1%R nk@ £HE inter- base

ndi vi dual SGE 1 Rnd¥Rasand el torBR L8R i SHRR FAIET by a fixed time
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i nt er-base station synchronous
of the mobile station in the initial acquisition. 1In
a cellular system, however, the cell site providing
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
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
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
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
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system it is enough for the cell search in the standby node or for the
cell search in the handover node to carry out the search in only a search
wi ndow around the | ong code phase that is shifted by the fixed ti e JUL 2004
(fixed nunber of chips) fromthe | ong code phase of the perch channel of
the cell site wwth which the nobile station communicated |ast before
entering the standby node, or of the current cell site during the
handover, which enabl es quick cell search. Here, the search wi ndow refers

to a searcl i gBs AN 061 WIGLE WRSLACHHAD dd1ey PLORRIGIIAN HRlRy from L he

each cell ore90|ng er-base I on ‘asynchr onous system

however , Stl@éemblib@.lé”@t89ﬂ8np*&ﬁﬁn@ﬁ1bBQed3Q!ﬁ‘tCBéE@Q‘e dntdeingy | site
with which the nobile station communicated |ast before entering t

standby nole, seandey Imodecoda plesecohtidod peizhnelanrttie ofelll? 1 5 JUL
2004 the current cell site in the soft handover node has nothing to do
with the |segrecbdd immsatsef beieomesi ghbatieqy dean thads in hehe-step cel |
search in the faqregoing initial acquisition using the Iong code mask rmust
be carri e BLE1Bdsi@GIYYS1EdO%at it takes rather |onger cel | search tine

t han the synchr {‘113%1 %gl%te.lHF%%l r%for&agjgnl ﬁ%tplaggoaga

asynchronous S I NCreasli n e consunp |on pOV\BI’ of

the nobi | &,8§ 2} L% téﬁrytaesmaﬂm 0@95& I6HEBoEEPEEhY | dhdivihaast andby
node, because the nob

cell sites use the long code by shifting it by a fixed
time (by a fixed number of chips of the long code).
Therefore, in the inter-base station synchronous
system, it is enough for the cell search in the
standby mode or for the cell search in the handover
mode to carry out the search in only a search window
around the long code phase that is shifted by the
fixed time {(fixed number of chips) from the long code
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,
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
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
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station nust operate its denodulating circuit |onger. D SCLOSURE OF THE

| NVENTI ON Therefore, an object of the present inventionis to
appropriately update and set the infornmation about the neighboring1bia4>u,12um
stations to be delivered fromthe base station to the nobile station.

Anot her object of the present invention is to provide an inter-base
station asynchronous system capable of enabling the nobile station to

i npl ement  fast cell search when the nobile station is in a standby node

o "ent er's g $OLL DAL OUg: T, spRLeGh ARl B a8l ot U ESRLL | nvention

is that the nD S Ion captures baSe"station 1nfornatlon about

recei vabl ¢, D@sengt #ld B PYth! ¢8R Vi dWgSkeadl pHASE8 Mokt @hd rom the
plurality of basé stations, and notifiés a base station of the - 13 15JUL
2004 capt Wetghbbeimmf ie@llAsidescs itied 3betep idel: welrchliifienkd to
accurately estimate the actual propagation environnment. Since the present
i nvent i on fosegonhigguirett sathacguisheibasusdng i bhei dbogreroda melsder ved
by the nobile station is used to update_the neighboring base station

i nf or mat i FHLSE oPBd GaFEHed BH§eQ§%&¢%%§¥-tﬁQeﬁﬁ%ﬁllﬁr%&ﬁ&ﬁiﬁﬂther

ceur ot o yrongies Eend itabbpa ol e bR, F Y eREPhel s PR ERoni Te

station i “.l‘ﬂéo’féforteqr @ PhEer-bAKE088atR0PAH SPn SAFS YD Sy s PP

combi nati on
has a problem of increasing the consumption power of

the mobile station than the synchronous system
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
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
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 present invention is
that the mobile station captures base station
information about receivable base stations by
receiving signals transmitted from the plurality of

base stations, and notifies a base station of the

- 13 -




t he second spreadi ng code nunber and its phase information in a system
that allows the base station and the nobile station to communicate

each other by spreading a signal into a wi deband using a spreadind\qdbﬂﬁem4
with a rate higher than the information rate, followed by doubly spreading
the signal using a first spreading code set which has the sane cycle
period as the information synbol period and is used in conmon by all the
station, and using a second spreading code which has a cycle period |onger

than the j t I e} f, ac ion; or
the radio #%g&g%gy%f%;gmgté%c qﬁhannefgk fbkeé/svlEflstg(rw t‘leq‘r‘:elt%L bOI’I%(E] base
station ig{pEFRLIGN @éoéé@dﬂhﬁé‘ﬁybééfhﬁiaﬁﬁé Offe! REMWIES, for exanple, a
second spreadi ng code nunber, or conbi nati on of the second spreading
code nunbeprepdgatlitbon énELﬁdanHM-|tslpbeseheﬁpweﬁenmnunvensyehen1that
allows the base station and the nobile station to communicate with each
ot her by spseadndd gursednsucnttthat wthebdabaisshgtignspgmfeimgtiode with a

rate higher than the information rate, followed by doubl Ereadlng t he
si gnal u3|W@Sgrf’er%tb%pFEQdm?d”c]ﬂ%les§éﬂ:Jwﬁrﬂ s h‘é‘s‘efihéo §;§/@a Fclt&eriod as

and usi ng BeLgBBRG b By Bbkohnt iR Srlde 8RR e ot BRiser  than

the i nfornghian gy nge“t% #0eudif belopdPati8ACRRAS L HhEhtORs OF the

radi o frequency of e perch
reflected in the neighboring base station information
more accurately. Here, the base station information
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
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
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
information stored in the base stations includes, for

example, a second spreading code number, or a

combination of the second spreading code number and

- 14 -




channel. Fig. 2 is a diagramillustrating an exanple of coverage of the

I ndi vi dual base stations estimated fromdistances and the |ike Onéiiﬁﬂlzm‘
In Fig. 2, wunderlines attached to the base stations BS2, BS3, B$4,

BS5 indicate that it is enough for the base station BSl1 to register the

I nformati on about these base stations as its neighboring base station
information. It is assuned, however, that the coverage changes as shown in
Fig. 3 in an actual propagation environnent. In this case, when the nobile

station trjes to make handover fromih Se S .o o] he base
station BSB-Si ?h@ecf'ﬁno]tn Bﬁﬁ'f%[l@q e hén%é’%g:re a%@gjltt %l?c%)’%npéét %@n&?s

di sconnect u i ; i t ' regkt ered as
the - 15 Sracp 3l BaegRsRy et e, o e N Bt
However, aggehdorhd® bfespressiing nNyeBliigalal Bhoeeat ke dstaml pisdpagati on
environment is reflected such that the nobile station near the boundary
bet ween thespasadirad i codeB@li tdnda BSsterotiifglesrt hbanwdHmse stations of
the fact that it can receive the signals fromthese base stations, the
handover finfiormatiae rataui fivlEsaved Bys dubhEsspseading (§be Fig. 4).
I nci dental |y, although the _estimated cq

but act ual StgRaladS I ngt Ty sty gRresc i%%ta%g%%esf ?ragir:)r sj[eqr}ﬁ ﬁg?g;ttg{%ﬁ: ;S
that the same cycle period as the information symbol period and
is used in 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.

Fig. 2 is a diagram illustrating an example of
coverage of the individual base stations estimated
from distances and the like on a map. In Fig. 2,
underlines attached to the base stations BS2, BS3, BS54,
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
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 BS1l to
the base station BS6, it cannot complqte the handover

and its communication is disconnected because the

information about the BS6 is not registered as the

- 15 -




estimated areas are inconsistent wwth the actual areas. It is not

essential that the estinmated coverage is represented by circles. JUL 2004
Furthernore, a configuration that neasures the second spreading co&é
together with the phase information, and delivers themto the base station
enabl es the fast cell search for the handover (search for the perch
channel s of the base stations) at small consunption power using the phase
information (Fig. 4). Here, the phase information is the information that

represent s L gy BISH I BAELEUGES PSR VR i ORGPy code used by

the curre oh and sécond spreadi ng codes used by the

nei ghboring basgyatali onfecdbP@ifRPidS Bhat perset athekhyisearch for the
nei ghbori ng base stations according to the phase of the second spreading

code of thegifger ele ctuallpropdgdtiod0@hwivonment Nw ewflecsed
configuration in which the base station assigns priority to the neighboring
base st at$wahi tmhathathenmobider os Hahdenwinganr hehaubpandsry repbwesn
handover success rate, or the nunber _of handoygr sucgesses enabl es t he

nobi | e st athenbase st thopsr Bhe PRACRSOhAfel £186i F% BaSPecei ved

o ML INeL BESRR 44 Ye R e ChOE! BV AT EL0G Ve crd Ty R ot

invention, ¢agROLYL tRakRe didioR8PetheP hddover £from the base
station BS1 to BS6é becomes possible (see, Fig. 4).
Incidentally, although the estimated coverage is
represented by circles but actual coverage is not in
Figs. 2-4, these figures illustrate only that the
estimated areas are inconsistent with the actual areas.
It is not essential that the estimated coverage is
represented by circles.

Furthermore, a configuration that measures the
second spreading code together with the phase
information, and delivers them to the base station
enables the fast cell search for the handover (search
for the perch channels of the base stations) at small
consumption power using the phase information (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
base 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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present invention, there is provided a neighboring base station

I nformati on update nmethod in a nobile comunications systenlincludlg% 2004
plurality of base stations that transmt perch channels and nei ghb 'HE
base station information, and a nobile station that receives the

nei ghbori ng base station informati on, searches a perch channel in
accordance with the neighboring base station information, and receives the
perch channel the nei ghbori ng base station information update nethod
conpri si ngg %9 fe nobile station, a base station information capturing
step of capturrng froma received perch channel, base station infornation

about the base Mdpéb98ri,hal dos@PEHUrRtiitn par whidhantes ; base a base
station information transmtting step of transmtting the base station

i nf or mat i antatponr edss ign Seplrdoaistnt tonthef oreteghboriny7 basé JUL 2004
capturing step to one of the base stations, and in the one of the base
stations, stabienstinfermakienmdn 0%009§€é‘F‘\ﬂehg“s¥]épt8ﬁ ¥R GTn@ft he base
station information the nobile statlon ransn1t and ne| hbori ng base

station i ffRPAESen RYRY SUEFLTS 3Urﬁft e nBi base station
e of MR T Hlad BovBEC UHANLE ! %&J&QQS% gt?&dﬁgi%énéea%&tdrp%ece' ved in

the base sta n-i nfor I ONn recelving the perch channel may be
spread int@sgArcW $RANEhE SHBE R Scm&ﬁﬂemge@@i%a{\téa 8of M Heghered han an

information rate, and in addition, nay be
at a higher probability at first, thereby limiting the
time and power required for the cell search.

To accomplish the objects of the present
invention, according to the first aspect of the
present invention, there is provided a neighboring
base station information update method iﬁ 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 station information,
searches a perch channel in accordance with the
neighboring base station information, and receives the
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 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 in the base station information
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doubly spread using a first spreading code set that has a cycle period
equal to an information synbol period and is common to all the basge
stations, and a second spreading code that has a cycle period Iongkgjukﬁ@ﬁ
the information synbol period and differs from base station to base
station; and the base station information may consist of a second
spreadi ng code nunber used by the base station and phase information

about the second spreadi ng code. Here, the perch channel may be spread into

2 o ¥ debandaif$aa dy SPEERTIY oo e wale BLANond hagdn figgamt ] on

rate, and rn-a spread using a fir'st spreéadi ng code

set that Has JFCHUE PEEROG 1RBINED AN ¥ FRAEIBNS WIPBSrmALliRfd and is
common to all the base stations, and a second spreading code that has a

cycl e peripdckdvdaig -st8p b5 rHée PO0Ag Hdre thasensaatmiiaron synbol period
and differs from base station to base station; and the base station

i nf or mat i ohnfaFmadisert the moducbadstpitdad grangaitsunisndused by t he base
station. Fbre,H%Pe base station jpfornation may consist of a radio

frequency BPLORPIRIRG BASAStatEeR, 1pforgat ben Hedaddd St SEPEN S Fray
R S s O R T e S
i nformati ogccheeRInGS Withheassasbakitit idH Ol ARbIRA tikGE ¥eBBived

in the base staticn information receiving step.

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
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 stafion to base station; and the base station
information may consist of a second spreading code
number used by the base station and phase information
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
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 -




step. Here, the one of the base stations may rearrange the nei ghboring
base station information in a descending order of handover success p 7 f
each base station, which is calculated from success or failure reLE? E @¥
handover. Here, the one of the base stations may rearrange the neighboring
base station information in a descending order of the nunber of handover
successes of each base station. Here, the one of the nobile stations may
carry out perch channel search at a higher frequency for a higher

priority base station,_.and at. a |lo reguenc fqr .. r_priority base
Ot ation riien”the okedPmaRi  Ebal SR epdngitEenfeERombor | ng
base stati Lnt.qr L QN8 puRRer .19, J L 4 :stations,
where N isegsgr%%éa[%énﬁqngg (l:)onstasfl{f-\%‘tlé?:léoga | ngtl!tIJ% F%%%se%%%glgbpect of the
present '“i’&f‘b!r:ﬁa'&titch?rlﬁags compvigiedos BDRIdSHE@NEPReGA IMRNScodrst em
including a plurality of base stations that transmt perch channels and
nei ghbor i nguinbee sisdd oby ithfeorbede oatad&iera nobil e station that receives
the neighboring base station information, searches a perch channel in
accor dance wi t Hene,ndihghdeasagshaddont brfeormatigimarapncoafilstcetves the
perch channel, _ .the nobile sta%{qﬁ?co ri iQ%{ basi station information
e annel.

capt ur i ng FeRAgicof E@VERCHg & perc

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
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
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
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 frequency for a
higher priority base station, and at a lower frequency
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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recei ved perch channel, base station information about the base station
that transmts the perch channel; and base station information
transmtting neans for transmtting the base station information c&éﬁ@#ggu
by the base station information capturing neans to one of the base
stations, and the base stations conprising: base station information

recei ving nmeans for receiving the base station information the nobile
station transmts; and nei ghboring base station information updating

means for W ting.,the nei [ bas t af i I nfor on, 1 n,accordance
with the HEEe SEAL P o BReTE O PE08 ol Aorh hel Ui afte® |

I nformation recglybpdifkRpNSe theCselddnPChsPeciayiel thBYpPaselitead into a
wi deband using a spreadi'ng code with a rate higher than an information

rate, and jifvadeiildN, theyebds pifovided]d m9i#l doublynhuanieatioasng a
first spreading code set that has a cycle period equal to an information
synbol pesystieandricledingn a @laitalhéybade basei shetimns atha&cond
spreadi ng code that has a cycle period |onger _than the informtion synbol
peri od andtEapsBEYd fReRchpghannaks ofnfo NEdIhRRBEINGNPAFR SFRLASRe station

i nf [ [ f d i, nb he b
7l or TRl o PR EELS! 8hat S SGATE SPEERIAG cofly BN dgefy (e base
perch chanpgl (R% 6, §Phead Stk fon Vi ARRIRALBORY Gl AR Ng padenv th a

rate higher
channel in accordance with the neighboring base

station information, 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 information transmitting means for
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 receiving means for receiving
the base station information the mobile station
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.

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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than an information rate, and in addition, nmay be doubly spread using a
first spreading code set that has a cycle period equal to an infornagiﬁn
synbol period and is common to all the base stations, and a second 2 JUL 2004
spreadi ng code that has a cycle period |longer than the information synbol
period and differs from base station to base station; and the base station
i nformati on nmay consi st of a second spreadi ng code nunber used by the base
station. Here, the base station information may consist of a radio

f f t h. channel . h t] th
nei gnbor | APWALE BPIERR RRABeA (heTh SeasutkmdniouE B oFRRkS Mmer
of times qach BazecAAldoPiba dqeltied bR L dasarabal igabgior mlion

recei ved by ~ t he base ation information receiving neans.” - 21 15 J U

2004 Here,pdPgolane tas i OBMNGY t@aalangad ifasacsghlaony, basda st ation
informati on 1n a descending order of handover success rate of each base

station, wsétohdi sprdadiagedddeontlsatchas @ dyilear perdnd tkongerhandover.

Here, the base stations may rearrange the neighboring base station
i nf or mat i drhan &h@egdbf@rmgt%@m‘ﬁoﬂ-hﬁeﬂ}rﬂfgra’é@ Hafdfems EGePesses of

each base station. ybregﬁg e nobile Stat'%ﬂﬁinPHeC rr (g% erch channel

search at RA$fgREAHHARYY 5t SEAtyRBr as ation

information may consist of a second spreading code
number used by the base station and phase information
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
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 station to base station; and the base station
information may consist of a second spreading code
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 may rearrange the
neighboring base station information in a descending
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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priority base station, and at a |lower frequency for |ower priority base
station. Here, the base stations may transmt the neighboring base.Fiﬁgiﬂm4
i nformati on of upper N base stations, where Nis a predeterm ned con h s
According to the third aspect of the present invention, there is provided
a nobile station that searches a perch channel transmtted by a base
station, and receives the perch channel, the nobile station conprising:
base station information capturing nmeans for capturing froma received

perch channel , dhase  shat LuLd NEELIRLLAN @hPUELbPbRRe Shat i on t hat

transmts the perc cﬁannel; and %ase station information transmtting
means for fdagspblkinid sdve beseigmtiRformbeisil iDn sapewoshdynghe base
station information capturing nmeans to a base station. - 22 15 J UL
2004 Accorgidert oft arfdowéh sspessofrahe pfesath basentsit@tiohere is
provi ded a base station that transmts neighboring base station

i nf or mat i othicheishasdenkated £sanisnagesfads sfatlvre MeswhEroRt

recei ving means for receiving the base station information a nobile
station t AERHPYST -and nei ghboring base station information updating nmeans

At SR R Rt R A e
recei ving p dP@flforing base station information in a descending
order of the number of handover successes of each base
station.

Here, the mobile stations may carry out perch
channel search at a higher fregquency for a higher
priority base station, and at a lower frequency for
lower priority base station.

Here, the base stations may transmit the
neighboring base station information of upper 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,
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
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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According to the fifth aspect of the present invention, there is provided

an i nformati on managenent nethod for cell search in a nobile

comuni cations system conprising: a capturing step of capturing, i hodUL 2004
handover - source base station, phase difference information between a |ong

period spreading code of a comon control channel from the handover-source
base station and a |ong period spreading code of a cormmon control channel
from a handover-destination base station, the phase difference information

being  cal cul atedBYadhd G351 ROCEBRILP SLALEEN JENAnd Spr6QEAHN catl ng

wi th the handover-sSource base station; storing step of storing, in

the handovgiveAv¥ien , baserat A Pranilded bl bauntsehtsoat Itaatt he captured
phase difference information. Here, the storing step nay store, in the - 23

1 5 JUL 200dahsndaemesbghboriase sdaei shadridmrinfermartirarh, thetion, an
average of a plurality of pieces of the phase difference information
bet ween t Heasengtpdriian ceppsidiing vobasef sthat ormbprLeamaloBhannel from

t he handover-source base s%ation and the &g&gdggriod r eadi ng code of
the comorFR@RLVINTMEARF FPIMIaRELIRARIoFRE RRFEnEEASH HPhse station, the

pl urali tyﬁéﬁ?%% esbr{giﬁlltlggggll%sestdé,{z%g{,leg%gldé}ﬁffga_t LAy being captured

froma pl ati ons commuhi cating with the

Egrﬁove“*%%ﬁﬁﬁb@¥¥hét@ééénst%ﬂfbntbﬁfb&HﬂHEﬁﬁOﬂpﬂwﬁﬂﬁﬁmméamﬂfmm for
for updating the neighboring base station information
in accordance with the base station information
received by the base station information receiving
means.

According to the fifth aspect of the present
invention, there is provided an information management
method for cell search in a mobile communications
system comprising: a capturing step of capturing, in a
handover-source base station, phase difference
information between a long period spreading code of a
common control channel from the 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 least one mobile station that is
communicating with the handover-source base station;
and a storing step of storing, in the handover-source
base station and/or its control station, the captured
phase difference information.

Here, the storing step may store, in the
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search in a nobile comunications systemmay further conprise: a supplying
step of supplying, froma control station that stores the phase difference
information to the base station, the phase difference information bétle a4
the base station and its neighboring base stations from anong t he phase
difference information stored. According to the sixth aspect of the present
I nvention, there is provided a cell search nethod of a nobile station
conprising: a capturing step of capturing, froma base station, phase

Tt of " b APOsT4AlE0e! BRRL 1200 RCERE 6P SR0 ReMader Of 2 comTon

control c ase I'on~an erirod spreadi ng code of a

conmon COW%E&H%%WEA &&eéag@iwb&rbmqm%ﬁt@fi9me@fe§,2 Z@f?ea% station;

and a cell search step of carrying out cell searchin - 5J UL 2004
accordancepnhtb @iEfdwencd finFeamatiohobeivesn thpt Wiy perdod he cel |
search step may carry out the cell search within a fixed tinme range in
accor dancesprehdine phdsecodi fthe epemmpnf roniyeh chpnmedd. fpemoitdieng to

t he seventh aspect of the present invention, there is provjded a base

station doARAPYERyS@UBFendaseaftabion Anthdhmalend meknde

pton T o0 RELRSE, ;4 SATRTARY SBRRHL M BE b B TRRROUIEL

control chapnglhfr Mestination base station, the plurality of
pieces of the phase difference information being
captured from a plurality of mobile stations that are
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
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

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 longlperiod 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; and a

cell search step of carrying out cell search in
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nei ghbori ng base station of the base station, the phase difference

I nformati on being captured froma nobile station; and managenent neans for
managi ng the phase difference information stored in the storing readel 2004
According to the eighth aspect of the present invention, there is provided
a base station conprising: storing neans for storing phase di fference

I nformati on between a | ong period spreading code of a conmon control
channel of the base station and a |ong period spreading code of a conmopn

control iﬁ ﬁ%gg 4§35§ Hh@ﬁn éggedigggfahég iﬂfO?ﬁﬁﬁfﬁ Rtion, the

phase diff Ion elng supp froma station of the
base staud%btgggdnanagenent means for managi ng the phase difference
information ™~ stored in the storing neans. - 25 1 5 JUL 2004 According to
the ninth aspederé,t iBepiaseDt seamretntstoep hbgr edrryproutdetiea osblr ol
station conprising: storing neans for storing phase difference

i nf or mat | sedechesdthimng ﬁemaﬁjt$m@aﬁﬂm$&xﬁﬁe@ﬁcardﬁﬂﬁﬁwWéﬁhtrm

channel of a base station controlle € t.he cont£ atlon and a | ong
peri od spridigli Rhassiditferengeof %ﬁ%;f“?}lloéhaﬁﬁ'% a nei ghbori ng base

station of the base taU(%q %ﬁgtggg§a¢h 5&588 ofr%ﬁﬁ %é@é&@lng

captured from tHeC %5 managene neans for
managing tie,phesen 4 £AEEENSS I;m&waaaoa afag@dstata% storing means.

comprising: storing means for storing phase difference
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 captured from a
mobile station; and management means for managing the
phase differenée information stored in the storing
means.

According to the eighth aspect of the present
invention, there is provided a base station
comprising: storing means for storing phase difference
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 supplied from a
control station of the base station; and management
means for managing the phase difference information

stored in the storing means.
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According to the tenth aspect of the present invention, there is provided
a nobile station conprising: phase difference information storing pggﬂﬁ 004
for storing phase difference infornmation between a |ong period spreadi 5
code of a conmmon control channel of a base station and a | ong period
spreadi ng code of a common control channel of a neighboring base station
of the base station, the phase difference information being captured from
t he base station; and cell search neans for carrying out cell search in

accordance wi t IhSBEARNRS® S AT RIS TYOBEEY O Yk efipbeblie SLOTing

means. Here, the npD e station may furt conpri se: I rst long period

spreadi ng LREEntibs ,StiiéPd TBaARSro¥Dieat o iduhtyoes sehdivy peri od
spreadi ng codes of a predeterm ned nunber of base stations to be subjected
26 1 5JUL eafigriisinfye: cetdériear ceansefowbistosinyi phalse iyl fiberened of
the types fromthe base station; second |ong period spreading code type
stori ng nebmEormatdad: ihgtyesss aofloqlﬁneeﬁé{q(gosﬁﬁﬁé%% QU sO8f & he base

stations to be subjected tp the cel]l search, the,types caqrrespondin to
the phase SRTREPeFORTTR rﬁgf'irﬁ‘rﬁl & Bh ":'1"1'"’5’0i'i“'e“"t;é'%4 F(?ﬁ&b%?ige ohlﬁ‘gi ed of
t he types € Lon,...an r{Ng: Ara f '

I nf or%/?gt i o%ﬁgg#éggﬁ ?Eé‘z?l&#ls[hr}cgng %ggggaié%ggdlgﬁge?od? ygéh%gt oring
nmeans W t hof NfOoEBRiid S68tedll tHAnseCcord a |meigRBLrAGEBLedi ng code

type storing neans, wherein

station of the base station, the phase difference
information being captured from the base station it
controls; and management means for managing the phase
difference information stored in the storing means.

According to the tenth aspect of the present
invention, there is provided a mobile station
comprising: phase difference information storing means
for storing phase difference information between a
long 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 the base station, the phase difference information
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 station may further comprise:
first long periocd 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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the cell search nmeans carries out the cell search in accordance with the
phase difference information in response to a conpared result by tP?JULZW‘
conparing neans. According to the eleventh aspect of the present

i nvention, there is provided a nobile comruni cations systemincluding a
base station and a nobile station, the base station conprising: base
station storing neans for storing phase difference information between a

| ong period spreading code of a common control channel of the base station

and a | ongeperhadeospt dhpancodh oman PR HOIKA iyl 2F s

nei ghbori ng” basé station o ase station, ase diftference

i nfor mati qpr behag tGFRis! eHof’ @Hd NFas8DBERE iYd! | 98coaad ImNRgeaRAdEANS
for managing the phase difference information stored in the storing

nmeans, andspheadihid ecdat typecaiuringgmeanls |for 2Foring Jt¥pee0sfstation
storing neans for storing the phase difference information captured from
the base stemgoperdmdl cepreaddaxicodaasofothanrbgsagsdatians seakdh in

accordance with the phase difference infornmation stored in the.nobile
Srat! on SUEAPABCIESEO ALREr GEg: (RFEREN: Wi FEEREE oS 5ROPASE!

nventi on. ANERS Lk LOVRIRRCIIIRNL | £ SQUIMSAL | OBRg BH! GRDISLUCI N9 2

basg stati%ﬁ on Tt controll € base station, and.a
mobi | e st ati{gfjont e GOGt A8k iFiald OBE CORRY itSips £88k! theStdsen storing

means for storing phase difference information
station; and comparing means for comparing information
stored in the first long period spreading code type
storing means with information stored in the second
long period spreading code type storing means, wherein
the cell search means carries out the cell search in
accordance with‘the phase difference information in
response to a compared result by the comparing means.
According to the eleventh aspect of the present
invention, there is provided a mobile communications
system including a base station and a mobile station,
the base station comprising: base station storing
means for storing phase difference 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 captured from the
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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between a | ong period spreading code of a conmmon control channel of the
base station and a |ong period spreading code of a commobn contr ol cg n@
of a neighboring base station of the base station, the phase diff% iﬂ% 04
i nformati on being captured fromthe base station; and control station
managenent neans for managing the phase difference information stored in
the control station storing neans, the base station conprising: base

station storing nmeans for storing the phase difference information
supplied f

romthe cqntrol statlo o] GEE for
managi ng t%%nti'ﬁ?e %qlfje?%ng'galnr‘ﬁ gg% s%ocfe%{é ﬂh?%e%abaseféfat?%?\
storing megns. 404 ; cﬂ? gﬁg kLe o aéf&n RO Ngta bRl e Hidt benistoring
means for storlng g g ference i nformation captured fromthe base

station; agdseehl n&%ﬁ{§hf6'ﬁa&%rfﬁ¥1ﬁgr byitngedlt sedfchlim J U L 2004 cel |
search in accordance with the phase difference information stored in the

nobi | e st aatoorsiamdengyiehntheAqimasiendifd anender dgdoamalor®ngur ati ons,
the information about the nei ghboring base stations delivered fromthe

base statlshor@dtmarﬁmﬁl@OQQ%ﬁ(ﬁﬁatéogpﬁﬁﬂﬁ%%ﬂem?a@ﬁﬁated and set .

Measuring the second spre di ng, co t her mnth h rnatlon
and notifying t%%CBEQ&Qﬂ ¢ ohhe % ﬁggelt 68%2€B$eg?b |np enent fast

cel | seargl heiBH.) €RBEUTMY Pro9¥Bea &A1 T8N Gondifl HEaRG 0B OF i Li es

system including a base station, a control station for
controlling the base station, and a mobile station,
the control station comprising: control station
storing means for storing phase difference 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 captured from the
base station; and control station management means for
managing the phase difference information stored in
the control station storing means, the base station
comprising: base station storing means for storing the
phase difference information supplied from the control
station: and base station management means for
managing the phase diffefence information stored in
the base station storing means, and the mobile station
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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nei ghbori ng: base station information by the base station can |imt the
time and power required to conplete the cell search to a snmall val ye.

Mor eover, the nobile station can inplenment the fast cell search in ﬁthsz
i nter-base station asynchronous system when the nobile stationis in a
standby node or enters a soft handover node. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. | is a diagramshow ng an exanple of a npbile conmunications
system Fig. 2 is a diagramillustrating an exanple of coverage of the

Lo vLaual cbRee AR Enc Al el AT YA Ta08 AR ABcENe | | K

Fig. 31is FagramiTlustrating an"exa _ ual "coverage of the
i ndi vi dual ; ppsentadRNstored inl PHELmbPAA S Sradibh dtHRHH§heans .

illustrating handover in the case where the present invention is applied
to the actual xeweradmeftdhehendiodatysdnhasenstianimasiohisg. thes a
"schematic diagramillustrating a nethod of utilizing the spreading codes
of a nobi | enformatrieat abeutsdiemel ghbbirigtg dpaedi At ionsaccor dance

with the present invention; Fig. 6 is _a schematic diagramillustrating
Liming  r oRALISRAADLEEOMEHE HaSADFFAG IO0IAD | FREelPb o SEORAPR sant

enbodi mont LFneRbiotee Ly trareed el et uention:

Measuring the second spreading code together with
the phase information, and notifying the base station
of them makes it possible to implement fast cell
search at small consumption power.

Furthermore, assigning priorities to the
neighboring base station information by the base
station can limit the time and power required to
complete the cell search to a small value.

Moreover, the mobile station can implement the
fast cell search in the inter-base station
asynchronous system when the mobile station is in a

standby mode or enters a soft handover mode.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing an example of a
mobile communications system;

Fig. 2 is a diagram illustrating an example of
coverage of the individual base stations estimated
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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Fig. 7 is a block diagramshow ng a configuration of a nobile station of
the first enbodinent in accordance with the present invention; Fig1§%ﬂfﬁmﬂ
diagramillustrating a structure of a perch channel of the first

enbodi nent in accordance wth the present invention; Fig. 9 is a diagram
illustrating a schene in the first enbodinent in accordance with the
present invention in which a nobile station captures information from
base stations, and sends it to the base station connected therewith, so

that the base pstatignjqan, @Jﬁgﬁfaﬁh‘iﬂﬂﬁﬂﬁﬂﬂg Hdddoddr Srf Ghagram

illustrating a ransi enassigning prioritres according to the

nunber of LE0Or§Reld tHife f brekedDoth ¥BAL iloh -iéoa??lieth&Oeﬂeaccordance

with the present invention; Fig. 11 is a diagramillustrating a state
transiti opyhigal agsvgtdge poEotid esnddvaddialy basehatddvigrnstccess rate or
t he nunber of handover successes in the first enbodi nent in accordance
with the presdhtginbens en;schegmatid dibadragr dhliustsaEAnOnd r anki ng
tables wused for changi ng search frequency, of per&h channel s bisﬁssigning

prioriti enetheds&fsiibhzingc dhe ngPTE ARG HBIEAg Hase RPBE
O RIS PR ROR G LA iR b OB hnO ot 1
accordance with the present invention;

Fig. 6 is a schematic diagram illustrating timing
relationships between scrambling codes in terms of
signals sent from base stations and received by a
mobile station of the first embodiment in accordance
with the present invention;

Fig. 7 is a block diagram showing a configuration
of a mobile station of the first embodiment in
accordance with the present invention;

Fig. 8 is a diagram illustrating a structure of a
perch channel of the first embodiment in accordance
with the present invention;

Fig. 9 is a diagram illustrating a scheme in the
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;

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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Fig. 13 is a diagramillustrating spreadi ng code assignnent schenes in a
downlink of an inter-base station asynchronous system and that of 04
i nter-base station synchronous system Fig. 14 is a diagran1i||usﬂﬁg“”n@
an exanple of a transmtted signal when using a long code mask; Fig. 15 is
a diagramillustrating a procedure for storing |long code phase difference
information in a second enbodi nent in accordance with the present
invention; Fig. 16 is a diagram show ng managenent table in a storage in a

base st at| 90cQEAGHN Of1 ehathEn dribddite SRYUMLEROOI ot i n accor dance
t Fi g. '

wi th the present 1 nvention; 17 1s a diagramillustrating a manner in

- 31 15 JUL 2804 which s abaﬁﬁa?i:éhi dn.mestisathied angstatde phase
difference information to a nobile station in the second enbodi ment in
accor dancetnahbithiomrdsent asisignikngnprapd iftiies 18ccordisidmckodi agr am
showing a configuration of a portion inplenenting a cell search function
in the nobhandevem cHGeeshe Idd@ M ERBBUMRIAT | 9f .BESAPHRT with the

present invention. BEST gEDE%,FCQéCA RYLING OUT _THE PRESE&? uyVENg ON The
best node FBFCEESEA kP obbet AdT5 e HRPORAPERY oH WA FFORSRHE® d8EM bed with
reference %ﬁetg%eégﬁwwfﬂgention;

Fig. 12 is a diagram illustrating ranking tables
used for changing search frequency of perch channels
by assigning priorities to base stations according to
neighboring base station information sent from the
base station in the first embodiment in accordance
with the present invention; -

Fig. 13 is a diagram illustrating spreading code
assignment schemes in a downlink of an inter-base
station asynchronous system and that of an inter-base
station synchronous system;

Fig. 14 is a diagram illustrating an example of a
transmitted signal when using a long code mask;

Fig. 15 is a diagram illustrating a procedure for
storing long code phase difference information in a
second embodiment iﬁ 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
second embodiment in accordance with the present
invention;

Fig. 17 is a diagram illustrating a manner in
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(FI RST EMBODI MENT) A nobil e conmuni cati ons systemof the first enbodi nent

I n accordance with the present invention conprises a plurality of base
stations for transmtting perch channels and nei ghboring base st atliodJL 2004
i nformation, and a nobile station for receiving the neighboring base
station information, and for searching and receiving a perch channel
according to the neighboring base station information. Each base station

of the present enbodinent transmts its perch channel that includes the

nei ghbor i ng,bagea Yald 08thbidBsRls thdl lsngi 8baEMriyE about its
nei ghbori ng base stations such as their perch channels.” Al though the

present i nyepfegence appfocadltion 380 &4 mobild 26084 ioegadl €8s of the
radi o access schenmes, the nobile comrunications system of the present
enbodi ment seeapdogmhddiGeRNh df taeceadance sesthsthempreserpr eadi ng code
consists of a conbination of two types of spreading codes: a first
spreadi ng EeWen&donnaandhas a cycle period equal to an information symbol

period and is mmon . to .all_t base, st at | Qns; second spreadi ng code
that has a cycl®e Ber |1§d Jl%nféegiof:%aght?@}%ﬁf %Pﬁg{iﬁb‘i} 2ymbol period, and
differs fr Gaves hOB£t @ Baser SHA! i1 dihént BnbS 22 SENENBEAEcH agram
iIIustratiﬁghgg nefﬁ%gﬁof. u?ﬁllzing thé preadingngbdes of the nobile
comuni cat f@R&tIYH eim othehadbiké ethedioreninithe second

embodiment in accordance with the present invention.

BEST MODES FOR CARRYING OUT THE PRESENT INVENTION

The best modé for carrying out the present
invention will now be described with reference to the
drawings.

(FIRST EMBODIMENT)

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
receiving the neighboring base station information,
and for searching and receiving a perch channel
according to the neighboring base station information.
Each base station of thé present embodiment transmits
its perch channel that includes the neighboring base
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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accordance with the present invention (the synmbol "SF* in Fig. 5is an
abbrevi ati on of spreading factor). In Fig. 5, the upper |ayer repri%gﬁhs &
| ayer of scranbling codes with a |ong period assigned to individual s@
stations, whereas the |ower layer represents a |ayer of spreading codes
with a short period used in comon by all the base stations. The signals
transmtted fromthe base stations are identified by the | ong period
scranbl i ng codes assigned to the base stations. Fig. 6 is a schematic

dlagramlllet%ag tégcgggeggﬁgdcgggégs ggﬂgmg%scgﬁgwdqyﬁfgdes in

si gnal s séent9d i ons-and recel ved” station of

the first chﬁﬁ e%ﬂrﬁ? ltLe?n -083thd éré@era@%mﬁammmrmtlons system

of the pre ment | asynchronous nobil e comuni cati ons system
requiring é}@plbg}gerﬁf@S@EAabsortrsemcélﬂmm agidemy sodemencelAt he tim ngs of

t he scranbling codes received by the nobile station vary from base station
to basesﬂs@readlﬁg;cdﬁescanmuaﬂscﬁﬁgﬂaﬁpmhﬂmaﬁﬂ@nc§ﬁyﬁﬂ9atYEﬁS(ﬁ t he

nobil e station of the first enbodinent. Fig. 7. .  shows .on i on

|
rel ating t@f t ARTpREkdd ¢adesti éh.Eigpk ABEERLiRY: FOAS 'é%qm ? sent

nmbodi t nobi | ta terf
s e ESrRL cYsie pERLeds S Paf BAIHEIAhatEln SyilLl M T ACE,
726, a COngﬂlsanférﬁi £L 7 EHnof2%o AltekheStsd s§0ALHYnS] ranit a730, a

base stati
second spreading code that has a cycle period longer

than the information symbol period, and differs from
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”
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
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
relationships between scrambling codes in signals sent
from a few base stations and received by a mobile

station of the first embodiment. The mobile
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i nformation capturing and processing circuit 732, a nenory 734, and a bus
736. The nobile station of the present enbodi nent searches for perch
channel s base stations transnit and receives themto deternine thel SnHielllt
station that the nobile station communicates with or canps on. The nobile
station transcei ver 720 decodes radi o- nodul ated user information or a
control signal transmtted fromthe base station, or transmts a user
signal or control signal after coding and nodulating them The nobile

station transcejver .t | S C e r ,l.nterface
722. The &&Wﬁﬁblggﬁgﬁgécﬁfgggﬁl%gg.%%%tbgﬁs thg nn%%ﬁé stat#%% Fh its
entirety. Eﬁ bndSd WbELNE! onmieibhti3ds fstdmSréduid®Ddgcantrol s

t he cell g% réﬁﬁgpgration by controlling the tfﬁﬁig in ag%zrdange with the
priority afptid¥e-bagiegieitignbeyactirenbnaitifon rendnhehceaddiei on, the
cell search control circuit 730 stores the cell search result in the
menory 734 iswindgsat oft téve céerambd ingncodesi reqaived| bysddvermebddier . The

base station information capturing and. ro&gsi¥%%acigc¥Lt 732 generates
scranbl i n@ t@goR nVaLvath HAMaRg seh a2 L1 RPo Mfat aPoft- 1 base station

" ormat i on r e pfotged i SrRc ekl “siBHIRY. 4 kot bR 1ohT ! O

transcei VeJe 780at RoblindNset A+ 188 ReSetRbakidnt dmbsatnehengragedyt o
shows only a portion relating to the present invention.
The mobile station of the present embodiment comprises
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
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.

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
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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deliver it to the base station. The common control circuit 728, cel

search control circuit 730, base station information capturing and
processing circuit 732, base station information report processing 15JuL 2004
circuit 726 and nmenory 734 are interconnected via the bus. Fig. 8 is a
diagramillustrating a structure of a perch channel of the first

enbodi nent. The cell search operation controlled by the cell search

control circuit 730 will now be described. The perch channel is a channel

used by [‘cgmggg{)g‘;e%ﬁié’&lios% | SherBAATH 95y 28bh@EIN L inghenwyst em at

power e SyStem i ntornation, o0 detect that it noves to

anot her basgn Shgt ion b PaaneEMWi €Rt tAB Pridmiepyod5Sthle 5 J U L 2004
node. Each base™station transmts at | east one perch channel at fixed

transm ssigai gaverindebpsech tadhimmeinfeorsateann t o Inwaddidnicdbnsi ng a
spreading code wth a rate higher_ than an information rate. The_ perch
channel i sthdeceddulsieasphegonigialy aisppdddi’RP sbaEeshdindaSedfe cycle

i od | to th mpbol iod and i d i by al

(Tt fons, SeBCh S@sbFi Ag Ehi REROEYal ok TorCRAEnoRReE Crarhate The
bl i d d f ' h ' e

i ed | nt 798I Gtdid ¢ nENRRERID BT o T G ond by PERE SHTAEATRg cote

but not by; f BS-RGHATHN | 88peade ng Mkd PProcis Big cealchet a7 3rsked synbol

The spread}ng code used ggr
generates scrambling code information and phase
information about the base station using the cell
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
circuit 728, cell search control circuit 730, base
station information capturing and processing circuit
732, base station information report processing
circuit 726 and memory 734 are interconnected via the
bus.

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
synchronization with the system at power on to capture

the system information, and to detect that it moves to

another base station during communication or standby
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t he perch channel is common to all base stations. The nobile station,

whi ch cal cul ates correlation wwth a matched filter using the como
spreadi ng code as a spreading code replica, can detect a peak of tﬁé.WLZW#
correlation at the received timng of the spread portions by the spreading
code of the received signal regardless of the type of the scranbling code
used. Storing the timngs of the nasked synbol beginning fromthe

correl ation peak can establish the timng synchronization of the

scranbl i ng_code. eque I I for
spreadingq{'(ﬁ‘gg re§§?§63)§¥%né éﬁ?ﬁ@ﬂﬁ?ﬁ%g&% Sﬁ%%QPsB?Ea |n code

obt ai ned ipl fAesthDgs e eae dhe mes apgBh-icha code as a
replica ngiegﬂbklbgggpg%%aﬁbqﬁg36 g% ? UEF*EOO4 deC|dgaas to whet her the
recelved[ﬁﬁghn@aeagrgpraaﬂamm|mgw£ddbamdruﬁlmg despatdadimgr celds i on at
the timngs already obtained, followed by making a threshold decision.

| t er at i ng whthpaoagwmestst n@lgbler gdvsh bae dovEommabyoBog@decan Theentify the
scranbling code used t he recelved erch. Th cell search thod is
Goser i bed PoTPhgehANN Sl fadion AGURLY SHERAY SEANGa GPPEBLEM | n

I -Cel | " | .
E810 B, NSO é“%En% His ERecavs I'P%S 100 Syual LT S WymbB U, | VO
station tg?éi‘%w addeiagsed atd oeomfnahowatapr the 9Ly yes€sonihe

nobile statron can capture the scranbling code nunber and phase
and a scrambling code that wvaries for each base

station. The scrambling code used for spreading the
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
mobile station, which calculates correlation 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
regardless of the type of the scrambling code used.
Storing the timings of the masked symbol beginning
from the correlation peak can establish the timing
synchronization of the scrambling code. Subsequently,
the number of the scrambling code for spreading the
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 nformati on about the receivable perch channel. Fig. 9 illustrates a
schene in which the nobile station captures information of base stqtsi ANS004
and sends it to the base station connected therewith, so that the base
station can update the information. In the present enbodi nent, the base
station information consists of the second spreading code nunber used by
the base station and the phase information about the code. Using the phase
i nformati on enabl es hi gh speed cell search at |ow consunption power. Here,

the base s§atigB ¥ Of Ferh@th@ Nt KONSkel iAfe @NbYrihe uxrPNELEPr eadi ng code
nunber used by the base station. The base station information can also

consi st ofséhamphdsey didfler encemot 3By Hekebtihg2804rietfarboni at thres wil |
be described in the second enbodinent. Alternatively, it is also possible
to enpl oyt iméngd\Valbreddyn okt airedadfo ldoves@ byhawkingtd t he base
station information consisting of the radio frequency of the perch
channel . Tharashold sd@fisda-andfiecd thedpdde é?%‘?‘?%%sj-inﬁf Fr@ation to the

850 ae  sHORASTRIA gonanbl i, hifs fhe Balett i Tr IS ARREER R on the
o ot oS R BBl pddoq eq Bpsei [ S obbe B SL 0
station inhketRBd Gk t@esbeiBS@ imeHighichd stséwahaehi, Adachi,
"Fast Cell Search Algorithm in Inter-Cell Asynchronous
DS-CDMA Mobile Radio,” IEICE Trans. Commun., Vol. E81-
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.
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 the present embodiment, the base station
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
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

- 37 -




transmt it directly, or via the BS1. The base station receiving the base
station information from the nobile station updates the nei ghboring base
station information according to the base station information. ThelBakk 2004
station can assign priorities to the neighboring base station information.
Fig. 10 is a diagramillustrating a state transition when assigning
priorities according to the nunber of reports. The base station reports
(transmts) the neighboring base station information to the visiting

bi | tat] t fl | .nt . Y t égﬁ@ tati
imrjlf Iorrenattsi %f?ﬁ'ﬁngtt Oene\r/r"gkl[l)élq:ehé?gl iﬂoé]n,géﬁgkﬁg??g%%lt?%% %)%t ract sst ﬁel ggse -

38 15 JUnis0f4mekat.l o1t shaRE ven @ndi tpdat a3 ddgowsbbleoftd eports  of

each base station. Then, it rearrangés the neighboring base station

i nf or mat i efinpDoyhehdeskmEmali oy ToMlerasf thee radberactesepadtegmehat is, in
the descending order of the nunber of tinmes each base station is included
in the baseithathen hagerstatden Agformatdon diershatinduatl skhflg a state

transition when assigning priorities according to a handover success rate
or the nurfRiief IFQIRREY §§c5%§%é%¢r¢ﬁecgﬁgg“§¥ation reports (transmts)

L o, T PSP TRt B R Bl rgaBabi o Lot o

mobi l'e stafip8rmb¥Son to the base station. When it newly
obtains the base station information on the BS6 as
shown in Fig. 4, it transmits the base station
information on the BS6 to, for example, the BS1l. 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
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
neighboring base station information.

Fig. 10 is a diagram illustrating a state
transition when assigning priorities according to the
number 6f reports. The base station reports
(transmits) the neighboring base station information
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




base station extracts the base station information and updates the nunber
of reports of each base station. Wen handover takes place, the base
station captures information about the handover destination and i t53 JUL 2004
result, and rearranges the nei ghboring base station information.
Specifically, it can capture success or failure results of the handover,
cal cul ate the success rate of the handover, and rearrange the nei ghboring
base station information in the descending order of the success rate of

e Bl PSRRI Eigl dhe CHUESGR UL e o 10

nunber of cCesses rearrange the nei ring base

station in{prgakhohdde t Heatdeseendinikwr det ebartangegbenhedf successes of
t he handover of each base - 39 1 5 J UL 2004 station. Wen the base

station asséfgRbRIiNg thaset s tidtei owi yhiorney: baseint dhieondéstonddtngn, it
can transmt the nei ghboring base station information about upper N base
stations (whéer Nfi sthe ppunbear mhagepondsanthhatnishe ist Herehand,

receiving the ranked neighboring base station ipformatiqn, the nmobile
station caeSEeapddTBroFReTpetc ahkE @£:9£ufbm%? e@F@hJ@ﬁE? for a

o OoeT P L Shat pRt i 18k ) B8pd h 8 palic{AEAURN T AmAr LOHE!

priority b I'S"a dragram i rating ranki'ng tables

used for Changiﬁﬂ%$e§&0_&§ reogeRey-aaf £ieuseral i riasngtatly assigning
priorities to base stations

transition when assigning priorities according to a
handover success rate or the number of handover
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
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
failure results of the handover, calculate the success
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
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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according to neighboring base station information sent fromthe base
station. Using the neighboring base station information delivered fromthe
base station and a correspondence table prepared in the nobile stagijgh 2004
advance, the nobile station can determ ne the perch search frequency for
each base station. Thus, it searches for the perch channel of each base
station that is assigned priority according to the neighboring base
station information at a search _period corresponding to the order in the
correspondegég.t bl e. Although the search frequency varies according to

the prioriPr8si M Fig. 12, this is not essential, and various other

met hods can be gpageintgd. b§§é X3Pl ¢h asé@gn]s & &4t 2884 diecpsi ori ti es

can be halved to upper and | ower ones, whicCh are assigned a higher

frequency agdghHowelig Ba%&ueﬂmytlbﬁsnm@urmﬂuuoh$|mg @an ot rahewe et hods
can offer a simlar advantage as long as a higher priority base station is
sear ched athe MQﬁghbormegumﬁgeamuaalnmmﬁn#ﬂrmatﬂpnbaﬁp%tavp@@ﬁsN
searched at a | ower frequency. In addition, althoug t he regatl nship

bet ween thbaﬁﬁ(ﬁﬁé91@ﬂ§ fwearamdy iL§ apﬂ&ﬁﬂ%ﬁ%?ﬁé&%ﬁu??ﬁ% ¢ in the

nobi |l e station, i S, not

S tial for. resent invention.
Vari ous ot her n@?h&&?tﬁﬁpﬁﬁ 58H €i %Fe%véﬁ a§ céﬁge?hls.infornation
fromthe bagq thiis Mg BadetBEAEibA %h‘@ﬁna@ioﬂ?t ehd MdoWiik on the user

station can search for the perch channel at a higher
frequency for a higher priority base station, and at a
lower frequency for a lower priority base station.

Fig. 12 is a diagram illustratihg ranking tables
used for changing search frequency of the perch
éhannels by assigning priorities to base stations
according to neighboring base station information sent
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.
Thus, it searches for the perch channel of each base
station that is assigned priority according to the
neighboring base station information at a search
period corresponding to the order in the
correspondence table.

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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side. Any of these nethods can offer a simlar advantage. As described
above, the present invention can suitably update and set the infor?%aj?%
about the neighboring base stations sent fromthe individual base UL 2004
stations to the nobile station. Furthernore, nmeasuring and reporting the
second spreading code along with its phase information to the base
station can carry out fast cell search at small consunption power.

Mor eover, when the base station assigns priorities to the neighboring base

station infor i.on, . ' M d gWhkse h | search
can be Ii n‘i:lf‘%ggﬁf&%ar lr%%vggaf:égl? b%eﬂgfﬁag f@f%ﬁf(éé&%ﬁ?\/ﬁo@f‘%m
Although e g girle WL 1 BRedeseni bemekaktoqiditoy band of alegaras ¢ he
second enbodi ment I n accordance w the present invention conprises a
storing negRgqukeicys! orédpelcarigrebye phatrgdiaifyerehcehesktometthods report ed
via an uplink control channel fromthe nobile station; and a managenent
nmeans for canagififex he sdmdlagodedphntadd fFerkoRd PSf & fat9BATstored in

the storing neans. The managenent neans has two,_ fungtions: sending the
| ong code PRASEILY fRAEACELS Qﬂnﬁ?iﬁﬁ%ﬁéﬁ%@ ?h Fh§¥ﬂQﬁ¥ng nmeans to a

a0 e PRk Sty SLLS" of R gLty Babdonellighers ol evel station
searched at a lower frequency. In addition, although
the relationship between the priority and frequency is
predetermined and prestored in the mobile station,
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
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.

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

can be limited to a low value.
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sendi ng necessary information in the | ong code phase difference

I nformation stored in the storing neans to the nobile station. The gi iﬁﬁﬁ
nmeans can be inplenmented by a control means such as a conputer usJ ﬁy
installed in the base station, and the two functions can be carried out by
the control neans. The base station can conprise a storing neans for
storing |long code phase difference information delivered fromthe control
station, and a managenent neans for managi ng the | ong code phase
difference information stored in the storing nmeans. The nanagenent neans
has a function to notify the nobile station of necessary information of

the | ong ONB2EMBOD PiN2G04 phase difference information stored in the
storing ans. The storing neans can be inplenented by a control neans
such as a conmpyethoagnl thd ¢ ealiddwiill the dasersitsdd chatemd ttteefunction
is carried out by the control neans. The control station as the second
enbodi nentbase atedddances wkhe tsecqn@senbodiwmant okl c8fFARERNGe storing
nmeans for storing | ong code phase djifference, information _sent fromthe

&

base statiwkeh the PraffRbeABNCHERR FOMPRARAGT ny PHETISHY RBABSphase
has & funcivbretBEAAY riPRHoCsdse PipSh BaEtsRate L AED B T e
long code . ph3seed W11 et CubionidBtbRBrsloictfar e i herskOMig mobile
station; and a management means for managing the long
code phase difference information stored in the
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
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
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
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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means. The storing nmeans can be inplenmented by a control neans such as a
conputer usually installed in the control station, and the functic1{15iJﬁLm4
carried out by the control nmeans. The nobile station as the presen

enbodi nent has a function to calculate the | ong code phase difference
information, and a cell search function as will be described |later. The

| ong code phase difference information calculating function is described
in detail in, for exanple, Volune 3, "Specification of Air-Interface for

3G Mobi | Ver.. . 1.0" . i at i A - Busi

(| A Hpgoq AFRESIALOR, SRR SR i gag bt nesses

i 11 ust r at iggh s Pr OBREUES Ji9ng ShERNRY dA0%b& Odmpaanen €ef skence |
ngre the nobile

information 1n the present enbodi nent. Consi der the case

station 1 cdmkeslsabladmnsiagnr asSHO)coémputerbasuslayi anshdblad base
station B. The nobile station 1 neasures the difference between the |ong
code phasethid basepetcitiehanasid dfhe hEuhgfdorerisooats lsakeowtabyon A and
the 1ong code phase of the perch channel of the handover- destination base
stati on Bttetfenssal meR@Fer, and notifies the handover-source base

shation A of < Mna RRLEEA, | AERLTBH" A e BB bR SRARY v @ e
accordance with the present invention comprises a
storing means for storing long code phase difference
information sent from the base stations, and a
management 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
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
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
Air-Interface for 3G Mobile System Ver. 1.0",

Association of Radio Industries and Businesses (ARIB},

Jan. 14, 1999.




difference information via the control channel and stores it in the
storing neans, where the | ong code phase difference information iSISUGL2W4
di fference between the |Iong code phase of the perch channel of the
handover - source base station A and the | ong code phase of the perch
channel of the handover-destination base station (any one of the base
stations B, Cand Din Fig. 15), which each nobile station conmunicating
with the base station A nmeasures during the soft handover. Each of the

remin ng base 1Ll 985 ia @2B4-Bl B N Wstrabhonl % HRBELERTd NeokONg

code phase difference or ma nvia the control™ channel and stores it in

the stori 3Ry 1R echbhe ek €oderpbasmice nfédrmatién 2A04he
differencggFﬁ?or tionis the difference between the |ong code phase of

t he perch ghageelt @mbdeimandaver- source base station and the | ong code
phase of the perch channel of the handover-destination base station,
whi ch each nobiCensiderorthneagecatiane vika nRPIHE sStaEAON0A neasures

during the soft handover. _Accordj , .all the base stations,store in their
storing rref&%%eﬁh§Q’Q¥ngt1%698V&I¥asee&g¢¥f EFOMc@ BaTor ﬁ%ﬁ%&?nt%a % & the
remsover SORFELEL 810 RGP Slatiny hostieng dlolle
of the ha“&?%%ﬂﬁ%e}} LQBchasm st Bbhgn coathighagacbmttid epstani on
comunicating wth the base station neasures during the soft handover.
Here, whenchannel of the handover-source base station A and the

long code phase of the perch channel of the handover-

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
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
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 Armeasures during the soft handover.
Each of the remaining base stations (B, C and D in Fig.
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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a plurality of nobile stations, which communicate with the base station A
via radio links interconnecting them make soft handover to the baﬁgJUL2m4
station B, the phase differences between the | ong code phases of t

perch channels of the two base stations, which are neasured by the
respective nobile stations, can differ because of the difference in
propagation delay at the neasuring positions. Thus, the base station A can
average the phase differences between the | ong code phases of the perch

channiel s of, £be BASE S {8l B 5 DoBReSAE UL B EEMhelki/lls henal Ural i ty

of nobile I ons,” an ain e average long code phase difference
i nformati Q%%%hébdbs pHd e A4Er 38R NH&BEh- channe b Jf Uthe2thdbiéerence
on

i nformat i tween the | ong code phases of the perch channels between the
base st atigwuAcantbakasestatabnomridl flhe Avaagmdenghasede gfhaklkeedi f ference
i nformati on can be updated every tinme each nobile station reports the
phase di f fereabechainaredat ¢ 5n thigethar@ovaE -I0eHf Bkl pRabeS OIS ERAELSE ch
channel s of the base station A and. base stati.on B, The. S& stﬁtion A
updat es t Hhighgeasde WARLLeqSS ¥QRECOWWHE%RRF%“gbgAﬁhHIq? AGS he

Control SPRERbAopy HAAr FEE foPILecRd 1 B Fer et T 9P < or ed 1 ong cods

phase di fferenCﬁcéﬁf_—a&?,@Lﬂ}o,n_&ﬂW%% Bds@ngdthite ol dberengnbageastati ons

via a wired network or the like. Each base station can obtain the
storing means the long code phase difference
information, that is, the difference between the long
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
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
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
base 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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| ong code phase difference information between it and the nei ghboring base
stations fromthe control station via the wired network or the |ike§ JuUp 2004
addition, according to the information stored in the storing neans, the
base station or the control station can establish ranking of the

nei ghbori ng base stations as needed in accordance with the nunber of tines
of the handover each nobile station comrunicating with the base station
carries out to the neighboring base stations of the base station, during a

predet er mdleff?%@h%rvﬁnféﬁﬂhttﬁ%rfr@éﬁ’ﬂé hottﬂée_P@ﬁ%Ecgh% ohfa b LLUSHT at es

an exanpl € Fanagenent © tabl e 1h the storing ans of the base

station Ofthe 48erd&nd chébﬁei@%e@a@iﬁéﬂl thkabiaye dvathbs Pakied base
(1101001100...) in the colum of the |long codes of the neighboring base

stations repiesent 8.a Mhieg aveleagk dorsy ghddei phaseseliffereace base
station B, for exanple); and Al in the colum of the | ong code phase
di f f er encelnfdomaktiom carpbesamda ke Geay¥eirad ‘—'\Fdﬁ%lee?ﬁﬁaéﬂﬂt@dl%y a mobile

station) of the | ong code phase |ffer§ 22 bet ween, tE ent station
(base st at$eRtAODf FERAGND Eﬁ HEEERSCH LR QFEﬁ PRbase station

S e e

mobi I e st gty é?nblaget %a@f&ﬁnﬂ %ﬂi&)%&gétstmrbﬁr@ Mo & ebglsat | on 2

conmmuni cating wth
station A updates the long code phase difference
information between it and the neighboring base
stations. Furthermore, each base station notifies the
control station (radio network controller RNC) of the
stored long code phase difference information between
it and the neighboring base stations via a wired
network or the like. Each base station can obtain the
long code phase difference information between it and
the neighboring base stations from the contrel station
via the wired network or the like. In addition,
according to the information stored in the storing
means, the base station or the control station can
establish ranking of the neighboring base stations as
needed in accordance with the number of times of the
handover each mobile station communicating with the
base station carries out to the neighboring base
stations of the base station, during a predetermined
interval from the present to the past.

Fig. 16 illustrates an example of the management

table in the storing means of the base station or
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base station A via a radio link interconnecting them enters a standby node
thereafter, or makes soft handover to anot her base station, the base
station A notifies the nobile station 2 of the |ong code phase dif}§dterniik
i nformati on the base station A possesses (stored in the storing neans),
that is, the relative phases (delay tines) of the | ong codes of the perch
channel s of all the neighboring base stations with respect to that of the
base station A. Thus, in the standby node, the nobile station 2 can obtain

the | ong cod i.nf. ti .t.h h h tati
At o COIEAE SR 10, Phiblkadiie TSI E10b BB DA RS, oL 2N

J Ul 2004 4wimhbgEi Rhdassngt abigeis 60 pheChdithibesenst ddsm A sends the
rel ati ve phases of the downlink |ong codes. As a result, the nobile

station i pdeishandleprasentean daony ocotle bd & heeighbooddey phases of the
i nformed perch channels of the N base stations, the |ong code

synchr oni zstta ohoand baeaei sedtlieve B defert emampdfe  heapdr éhlchanidies within
a range of search w ndows making it possihle to carr n&yt t he.cell search

in a veryCakypn Pﬁm&hiJL%ﬂHs€P e RIRSEe AL ISEITRCr ot IR 4RBor i ng

B oo Pa BIRRA S W AU s kb aIA ty miendfe b

detection Gf ;¢ hgn)neOhhs | PgnbRTH @ 3bhaBs i FEyLENCcENVdL W R Ble
current station (base station A, for example) and a
particular base station (base station B, for example).

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
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
{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
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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searching for the relative downlink |ong code phases of the neighboring
base stations sent fromthe handover-source base station, within the range
of the search windows. Providing the | ong code phase information addudUl %M
t he base station with which the nobile station conmunicated |ast and N

nei ghbori ng base stations in the standby node, or about the nei ghboring
base stations in the soft handover is equivalent to the fact that the

|l ong code is shifted at fixed intervals along the tine axis in the

I nter-base siati . n : t il LOR knows
the | ong gﬁﬁﬁiéﬁggé”§¥2$%%§ g%%ﬁ?é Eggtgsgﬁ;k??;gﬁg?bgga fﬁgﬁ%ﬁéﬁlﬂboo4

i nterval s.gJhes etaee rd g { /et pirlde Seaf chheamdwnling! eoer) esb@esr.l y equal
to that of the inter-base station synchronous systemin the standby node

and soft pmrgloresulnde. tiie coptridiee sehtiesadeh tiee hstlandbyhenadandby node
and soft handover node will now be described in nore detail. In the
st andby nuzin eadicyf et £erl thearkengpeedesphasesakefi &&¢rding to the

rel ati onshi p_between nunbers Ns and wh Ns is,the nunber. of the base
station cadthoEPed RGTH uﬁé@P&t‘?Jﬁe‘)g&Pesg};i@?? n® LRhECSSmdCode, and

e at el PRBcFaRe ANeaEord A ABE ERERA YRR 1R ARR AN, | he
control chagpnghe(pbediPSEnahakild) wiethE ht ¥ange of search windows,
making it possible to carry out the cell search in a
very short time.

Likewise, in the cell search for the neighboring
bage 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
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
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 éoft handover is equivalent to the
fact that the long code is shifted at fixed intervals
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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traffic channel connected has the long code information about these base
stations), and Nc is the nunber of neighboring base stations whose
relative phase information about the downlink |ong codes are po e@ 4by
t he base station and which were notified fromthe base station. iﬁﬁgg Re
cell search when entering the soft handover node is simlar, only the

cell search in the standby node will be described below. Fig. 18 shows a
configuration of the section for <carrying out the cell search function in

the mobile;ngbaliaik | infiflerde ! ihd ofaREnERINTELRLCH cdesigat s a

first cell~“search ciTcui carryi out a first cel

search funghjeBm@edd bedakrakeregdal desi épitesoR £REOAG &t lpggarch circuit
for carrying out a second céll search function described later; 5

desi gnat essdatiiosi sp@tehyoaoitlidydbemstiar ithge psedatibymmoete Nsndcr anbl i ng
codes for which the nobile station carries out the cell search, that is,
the typessoftt handareronese.base stations (BS) utilizing the long

St G UL N g AR TR S R R

O e SRR SR R R P TR

station eghahlishi Ag téife r 3€bAduy ns@aneqt WakEre¥ehthakbll search
process is taken according to the relationship between
numbers Ns and N¢, where Ns is the number of the base
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
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
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

carrying out the cell search function in the mobile
station. In Fig. 18, the reference numeral 3

designates a first cell search circuit for carrying
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undergo the cell search; and 7 designates a conparing circuit. The
conparing circuit 7 conpares information in the two nenory circuits 5 and
6 to nake a decision as to the relationship between the Nc and Ns bﬁomid@%
fromthe base station comruni cating before entering the standby node,

whet her Nc equals Ns (first case), Nc is greater than a predeterm ned few
but less than Ns (second case), or Nc is less than the predeterm ned few

(third case). In response to the decision result, it selects one of the
first cell_ search.circuj o | ceLrcui e 4t 04have it
carry out %% acglllrss}:eaé?%%i g%%ﬁc?flﬂr}g?%ggsne, %P%g)%pdglrji&n%egfréuit 7 - 50

L5 UL q00fgnghen S 16chhislcapl | s8a#0HN Sifsuit ForMamcipingguals N,
a

the nobile s Ion has infornmation about the types of the |ong codes and
their rel aiveapbasond QLB @l Alhcthiorbatessribiednslabebe Sear ched-
Thus, the first cell search circuit 3 can carry out the synchronization
det ect i on ddsignatpreali fijretdoweneryt fédrddvid! i FRr peiteridithnnel s and t he

received |l evel detection for respective phase {imngs within the, range of
the searclPredaseImined WssschinRbing £RIGS ?rcﬂgﬁaﬁaéhﬁ @Pﬁﬁﬁ? 3is

Fel ot ol S0eAPRhy! SatiFaloUE Sl ApgIs g | pha orvagout the

by the mohilestatile 18RgCIdIEd Bo&ae ist%aPLénENEBS) utilizing
the long codes); 6 designates a second memory circuit
for storing the types of scrambling codes, that is,
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
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
the standby mode, whether Nc equals Ns (£irst 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 decision result,
it selects one of the first cell search circuit 3 and
second cell search circuit 4 to have it carry out the
cell search.

In the first case, the comparing circuit 7
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synchroni zati on detection of the spreading codes of the downlink perch
channel s and the received |l evel detection for respective phase tim %%L2%4
within the range of the search wi ndows. Subsequently, the second nlgll
search circuit 4 is selected so that for the neighboring base stations
whose rel ative phase information about the |ong 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 detectigp wineh L cbe esced bednl ateio (i hiead siggy siunl i nk

spreadi ng coO synchronization on an receive evel detection is

descri bed ddiyal8r NeXanphé. mob2he & Gatibnlnd@04 Ardphattinaibeukl i cation
No. W097/33200 and Japanese patent application |aid-open No. 11-196460).

In the thitecagpesd ef sehendotr) Ico@aschnd rtheéir Aeilatistegplrdseo t hat
for the neighboring base stations whose relative phase information about
the |ong ooflesmadigsr ME| dldy thee hase statiiomeobpebeesearchad-traffic

channel, the circuit 4 carries_out the 3-step downlink spreadi ng code
synchr oni ZRWEn THE dctFoR SRAlr GRATER FHFEUIdet SCERBn SR GRFI be

described aleLy TR IALPAr 880 RAALED:BR! B4 luk COPELERINY EHes! Ol | OW NG

processi ng . . on ose ‘relative phas I on about
the long coderhg R VEARIPES I &HBRhEEsStRd Fhe | Fe@RiSFed €Bedel

detection for respective phase timings within the
range of the search‘windows.

In the second case, the first cell search c¢ircuit
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
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 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 3-step
downlink spreading code synchronization detection and

received level detection is described in, for example,
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spreading code replica within a fixed time interval (within the search

w ndow) of the received timng of the long code; carries out a onei%ggR%
integral with the sliding correlator using the spreadi ng code repli‘ca; 004
and detects the received power of the perch channel of the base station
fromthe correl ati on power obtained by averaging the integrated

correl ation peaks over several synbols. In the 3-step cell search
disclosed in the international publication No. W97/ 33400 and Japanese

pat ent apgn%fﬁgéggﬁgﬂaﬂ%g@gﬂl%a@o&%&rlwotgh;ewfwb afl@MGhahs s@goubl y

spread usi common to all the 'base stations ‘and the | ong

code propgjatént applidatidfl4dile-dgse Nbatilan,19&48bi)ch the long code is
renoved masked) by one synbol each slot at the fixed intervals. In the

"Specificationli #he- thiierd ac@séor theGCdvwbinhd Spdilergeafechi cdrlcwit
publ i shed by ARI B_on Januaré 14, 1999, the comon short code at which the
| ong code 4 sismsrd@ateda$Pehatrificy Hagr agichhRoringcPase addition, all

the |l ong codes.to be_ searche f.or, ich are specific to t t
grouped%rﬁt%ﬁ%gﬁéey argﬂGFHWﬁ) ?%ﬁréggﬂﬁhﬁﬁ%ﬂg &ﬁ?aﬁ Sigglﬁge
called a d r.ch; | e td ' SC. In
the " Spec?fcls:lggt ?gﬁgo m%‘?fgfzg'ﬁg%&acﬂ fg$g3ga%|biéfgég§§ﬁem eérgéllfgﬁ 1.0", 16
SSCs i n ong f tREE t¥aF #5661 GABANIA Codige PaLreit gepgiatied ufReenheSol onon

codi ng so that the group
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-symbol 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—s£ep 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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detection and franme timng detection can be achieved at the sane tine. The
second cell search circuit 4 carries out the cell search using they§-sfepy
cell search described in international publication No. W97/ 33400 and
Japanese patent application |aid-open No. 11-196460, for the base
stations whose rel ative phase information about the |ong codes are not
delivered (the base stations whose |ong code phase information is not held
by the base station connected to the traffic channel). In the first step,

a maxi mum,peak, s _d by. a I n h dﬁﬁfﬁ : e tion peaks
over an i %g%%gﬁulgﬁt%g%g%f E‘He@%?‘g gl;}ét e tc?g% ;ngl txgér?ﬂc?‘?%g 15 JUL
2004 usi ng e ESG By tdiee SEYRBIINGE £oRlesnBR! 02, tiRgdfiked tinm ng of the
peak is adopted as the received timng of the FSC of the base station to
be searchethtdpvhhe. saeorthest BPpethid icat bbat bdn Adiet eEnterfiacecafored out
at the timng for each SSC of the 32 groups so that the |ong code group
and frame 3G nilobidee Sisskemed Vemshon he. §r o bihoskedobye At B nopeak

obt ai ned by averaging over several frames is maxipum Finally,. in the
third stepPneasEYcdidelb2?8n b GIHRONsSERTY &P I8t ats@’&lkﬁ#i‘é#‘?y by the

i di lator, for_th . | Qngi. tected i
Phe second 0895908 e MenkSRd i HER1EE H ML OsbHRM D ccted T
threshol d Q’%é(ts'ﬁédefhs hetafolohheaqqr nelati GRgPedie st deper seed-cthoge,

accordi ng

present
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. 1In the "Specification of
Air-Interface for 3G Mobile System, Version 1.07, 16
$SCs 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 ﬂot 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 multiple of the slots by the matched filter
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I nvention, the inter-base station asynchronous system can inplenent fast
cell search conparable to that of the inter-base station synchronoy$§ ju 2004
systemin the standby node and soft handover node. 1 5 J 0 1 2004 CLAI MVs:
1. A neighboring base station information update nethod in a nobile
comuni cations systemincluding a plurality of base stations that 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 channe] in_.ac ance, W th, the | ghbar4 2 _Stat]

i nf or mat | d’rﬁl%ﬁdtpgcigfgsa?hgwﬁe_rs _P%%‘g%ﬂ% %%sda%]grgﬁZﬁg%ﬁordlxg&g E8%e station
| nf or mat | Q,Irin‘.’ﬁ‘?@t Sf”%tﬂwﬂgeSR”R@ HdWptel 38 EHODLbBeIkRd WhimdnBase
station informafi on capturing step of° capturing froma received perch

channel , hasergbakisen of NEREMBEISE $batiohhedase seakriched hatlr rehenits
the perch channel; and a base station information transmtting step of

transmttigecohd baep stihéeogomfakakt onndedstakkon is canribedeoutati on
information capturing step to one of said base stations, and in said one
of said basle thettdmsing baseeach DPCi Afolthgt idh FECHPH MP stRatof

receiving fihe pase Sdd CGrbl did | fPand' LiTRRld Card! AUk L@nEEhe: and
the group whose correlation peak obtained by averaging
over several frames is maximum. Finally, in the third
step, the correlation detection is carried out
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

invention, the inter-base station asynchronocus system
can implement fast cell search comparable to that of

the inter-base station synchronous system in the

standby mode and soft handover mode.




a nei ghboring base station information wupdating step of updating the

nei ghbori ng base station - 55 15JUL 2004 information in accordanceflg'()wlm4
the base station information received in said base station informati
receiving step. 2. The nei ghboring base station information update nethod
as claimed in claim1l, wherein the perch channel is spread into a w deband
using a spreading code with a rate higher than an information rate, and
in addition, is doubly spread wusing a first spreading code set that has a
cycle periggagaepl to an information synbol period and is conmon to al
the base stations, and a second spreading code that has a cycle period

| onger than the information synbol period and differs frombase station
to base station; and the base station information consists of a second
spreadi ng cbde ndinber girbexkirygt haskeasdt st bononnfodmaphihse upideartat i on about
the second spreading code. 3. The nei ghboring base station information
update netB8§hed dimiae@obadle sigRMunjppatdions Hypeesh iskakndings aspr ead

110 2 4SBT of BRGRCANA FOH WL 3.5alen Dol han an

oo et 10 PN 0k VB S g PEPER Lok 4RI OBy !
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, said
neighboring base station information update method
comprising: -

in said mobile station,

a base station information capturing step of
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
in said base station information capturing step to one
of said base stations, and

in said one of said base stations,

a2 base station information receiving step of
receiving the base station information said mobile
station transmits; and

a neighboring base station information

updating step of updating the neighboring base station
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- 56 15J UL 2004 spreading code that has a cycle period | onger than the
I nformati on synbol period and differs frombase station~'to base station;
and the base station information consists of a second spreadi ng cohbbJUL 2004
nunber used by the base station. 4. The nei ghboring base station

i nformati on update nethod as clainmed in claim1, wherein the base station
I nformati on consists of a radio frequency of the perch channel. 5. The

nei ghbori ng base station informati on update nethod as clainmed in any one of

clainms 1-4,; %?% FRhR 1 ot h 0A8c8agdd RRBENSHAL Yksd e8LhRA%ES the

nelghborlng e station information 1n a descending order of the nunber

of times eaglfdapatslod irdcésveldndnudedi dnbhBe kase séat iaforiof 1@hi on
received in said base station information receiving step. 6. The

nei ghbor i ngréaskvingt istrep nf or mati on update nethod as clained in any one
of claims 1-4, wherein said one of said base stations rearranges the
nei ghboring base station information in a descending order of handover

Fai lure rodut ts T1° PendBPErLng tass sy Lom okt o Rt 1 GHBUALRy base
station infpromtbon updal fr.§e5R0¢ 18516 Al "gflelf2 g0y one of clains 1-4,

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
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
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.

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
using a first spreading code set that has a cycle
period equal to an information symbol periocd and is

common to all the base stations, and a second
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said one of said base stations rearranges the neighboring base station

i nformation in a descending order of the nunber of handover successes of
each base station. 8. The neighboring base station informtion updatygl 2004
nmet hod as clainmed in any one of claim5-7, wherein said one of said nobile
stations carries out perch channel search at a higher frequency for a

hi gher priority base station, and at a | ower frequency for |ower priority
base station. 9. The nei ghboring base station infornmation update nethod as

clained in ' 28, rei [ f ' t at |
Cransm ts gorefBiny dodemhat IS Byol8 DANL® 15AK0 A R BhbONS

stations, Wief8riaits ch ERHBHEr PBetebd oardant £ fHrs AFFBRI basenmmuni cati ons
systemincluding a plurality of base stations that transmt perch

channel s amngitatighbdrd rizpdasstatdiongn amdor mati on, and a nobile station
that receives the neighboring base station information, searches a perch
channel in accdiRneasei Stathomeigipsmatg HRseoBsdisteh of nfofeRdnsh, and

receives the perch channel, - 58 1 5 U L 2004 said i.l e station
Conpr | o ng: SBESBALRG [T HPBIREE JFadobYr RS #bA L0t ur i ng from a
recei ved perch channel, base station information about the base station
that transmts the perch channel; and

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

channel .

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

6. The neighboring base station information update
method as claimed in any one of claims 1-4, wherein
said one of said base stations rearranges the
neighboring base station informatioﬁ in a descending
order of handover success rate of each base station,
which is calculated from success or failure results of

handover.
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base station information transmtting neans for transmtting the base
station information captured by said base station information capturing
neans to one of said base stations, and said base stations conpriéi&@ﬂlzm4
base station information receiving nmeans for receiving the base station

i nformation said nobile station transmts; and nei ghboring base station

I nformati on updating neans for updating the nei ghboring base station
information in accordance with the base station information received by

id b ti OpnéNHEHHUOP A§CBRY h!
sai ase sygl(mhénﬁgwgﬂnghﬁ cgﬁgéﬂk{&@fé? 1&f6¥ﬁh€?9h Eﬁg?%%anna S

comuni cati ons system as cl al ne clarm 10, wherein e pe

spread int onetWodebandclusingd arsrepdong ol vaifisalk-ate yhaheint han an
information rate, and in addition, is doubly spread wusing a first

spreadi ng cedddsend f dasdabayd estpbivod ematrangaes itifeor mati on synbol
period and is_ common to all the base stations, and a second - 59 1 5 JUL
2004 spreadtfgIBbOr inhtbAES Ftalden pirfeamadrinr inad descendbhdati on
synbol period_and differs from bas station to base station; and the base
Station | niOFARE: O JUIGI BPEDEE DX AIAAOVES SHFGRS 8880 AumAn LB8GSy t he

base statiop.gpgonphase infornmation about the second spreadi ng code.

8. The neighboring base station information update
method as claimed in any one of claim 5-7, wherein
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 fréquency for

-’

lower priority base station.

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.

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

information, and receives the perch channel,
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12. The nobil e comuni cations systemas clained in claim10, wherein the
perch channel is spread into a wi deband using a spreading code with a rate
hi gher than an information rate, and in addition, is doubly spread] 548l g
a first spreading code set that has a cycle period equal to an information
synbol period and is comon to all the base stations, and a second
spreadi ng code that has a cycle period |onger than the information synbol
period and differs frombase station to base station; and the base station

i nformation conssi'gi% @gbq_l%e%iéﬁr %my]gigp_ggtnunber used by the base
i st

station. 13. The no e conmmuni cations s emas clained in claim10,

wherein the base statifgei statAwin oinfépnaitiioh daptinaiing Meauwengyrof the
perch channel. 14. The nobile comruni cati ons systemas clainmed in any one

of claims IfapBurimer diromaadreasd widitpensh- ddanrel, Jbdsle 200at kear r ange
t he nei ghboring base station information in a descending order of the
nunber of timEermadyahsaboytatinen hasenetadden Fhak brsesiiks okhe
informati on receiyed by said_.base station infornmation receiving neans.
15. The noWPFEC oﬁ#ﬁﬂ i oA8%systemas claimed in any one of clains

S meron®l b o3 S BE kLGS, (FACENALAD AR BHRRLG st o o
for transmitting the base station information captured
by said base station information capturing means to
one of said base stations, and

said base stations comprising:
base station information receiving means for
receiving the base station information said mobile
station transmits; and ﬁ
neighboring base station information updating
means for updating the neighboring base station
information in accordance with the base station

information received by said base station information

receiving means.

11. 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
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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base station, which is calculated fromsuccess or failure results of
handover. 16. The npbil e conmuni cations systemas clained in any ope of
clainms 10-13, wherein said base stations rearrange the neighboring1gd§bzm4
station information in a descendi ng order of the nunber of handover
successes of each base station. 17. The nobil e comruni cati ons system as
claimed in any one of claim 14-16, wherein said nobile stations carry out
perch channel search at a higher frequency for a higher priority base

station, and,pba@inQoad! EAHENBAd O LOURE RldrHdd Y18A%RSIaRNtn8. The
nmobil e co I cat1ois systemas clained in any one of claim 14-17, wherein

sai d base sigfoematidil symbol YelridiiDlahdaddififlerdef peinghleyd ng base
station informati on of upper N base stations, where N is a predeterm ned
constant. I9tafipobitice Basei shathian seandhes a perch channel transmitted

by a base station, and receives the perch channel, said npbile station
conpri sing: basetRe PSR iStariRR dRLCFMANIOY FeRSIStS °Eapt 8G9 rom a

recei ved perch channel ase station _inforpati on abou he base,station
that transrreseandndeiode cRuther Hhed page TBRLARAE | BFarAcn g
transmtti N9n4E8NS dedrmd £ 288 LY {HE D8R8nY ULLanthy BaQN captured
y said base staftion informtion capturing neans to a
12. 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
using a first spreading code set that has a cycie
period equal to an information éymbol 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
station to base station: and
the base station information consists of a second

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.

14. The mobile communications system as claimed in

any one of claims 10-13, wherein said base stations
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base station. 20. A base station that transmts nei ghboring base station

I nformati on, said base station conprising: base station information
receiving means for receiving the base station infornmation a nobil g5 jyi 7004
station transm ts; and neighboring base station information updating means
for updating the neighboring base station information in accordance with
the base station infornmation received by said base station information
receiving means. - 62 1 5 J UL 2004 21. An informati on nanagenent nethod

for cell seppghtrdiyd fREI heigHBBFA§t bARe M54 €IDAOHRIHCYREE i8nCapt uri ng
step of capturing, 1n a handover- source base station, phase difference

I nformati ona HetwEardindoogdear ioftl shpeeadmig o dimesce@avin basat rol
channel from said handover-source base station and a | ong period spreading
code of a cshatdaronts olncdndede|in roheabhsedBlat dest imdidowabies station,
the phase difference information bejng calculated by at |east one nobile
station t haFer8Iv&PY catitly RAgsh S&a &oﬁaﬁﬂﬁhﬁméBgPEeqﬁﬁﬁ#%%aﬂion; a
storing ste egfsstoring, i n said handover- source base station and/or its
control statl R,‘the captured phase difference information; and a
transmtting step of transmtting the stored phase difference information
to a nobile station

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
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 claimed in
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.

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 priority base station, and at a lower

frequency for lower priority base station.

18. The mobile communications system as claimed in

any one of claim 14-17, wherein said base stations
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22. The information managenent nethod for cell search in a nobile

comuni cations systemas clained in claim 21, wherein said storing step
stores, in said handover-source base station and/or its control stR§ibn2004
an average of a plurality of pieces of the phase difference information
bet ween the | ong period spreading code of the comon control channel from
sai d handover-source base station and the |ong period spreadi ng code of
the comon control channel from said handover-destination base station,

the pluralityanbmiiteadse chelGbdiaisey Wabbesdrae omf oh FBiHRT e ngFcapt ur ed
froma plurality - 63 1 5 J UL 2004 of nobile stations that are

communi cat imppeit N dmse sbtatdwers sounereblisd sstantpoade2@rnfilresd nf or mat i on
managenent nethod for cell search in a nobile communications system as
clai med in @BF¥AIL: or 22, further conprising: a supplying step of
supplying, froma control station that stores the phase difference
information to said base station, the phase difference information

betven <alfobasg abgieh A Lbf SRLAKARINDE°S pal oDRabram Amng (e

phase difference in _ _ a mobile
station cogPahsimi%ted CHPt H baGeStPPaPlofaPaid Necd i 9Bsa tiaspeBERL | ON,

phase difference information between a | ong

channel, said 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
transmitting the base station information captured by

said base station information capturing means to a

base station.

20. A base station that transmits neighboring base
station information, said base station comprising:

base station information receiving means for
receiving the base station information a mobile
station transmits; and

neighboring base station information updating
means for updating the neighboring base station
information in accordance with the base station
information received by said base station information

receiving means.
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period spreadi ng code of a conmmon control channel of said base station and
a long period spreading code of a common control channel of a neighborin

base station of said base station; and a cell search step of carrgﬁd@L&mﬂ
cell search in accordance with the phase difference information captured.

25. The ce]] search t hod. | ' S [ [ hm 24,
wherein t ‘ce‘liln %ﬁ‘ﬁiﬂ“%ﬁé%h ﬁgﬁi‘%@f’ﬂ%fﬁf 3"%9§8g4 fgggréﬁgg% gﬁth? e cell
search wi Ly andbyed LoRRrANGS:1onaCcequeant edidhishagenase difference

i nformati on capt ured. . A base station conprising: storing neans for
storing phase @i%ﬁﬁﬁﬂﬁ&hgiﬁtegﬁam<Hhﬂtﬁﬂmﬁg,aihomgnnndﬁMespreading code
of a common control channel of said base station and a |ong period

spr eadi ng smtrcef baseosart icont rphasdadafifeglence nerfapwaiti@rbase stati on

of said base station, the phase difference information being captured from
a nobi | e batweem; amhangePeriiahFRTEA1IRANEGARY The? pRAEER f f erence

{ransm t { GRAGHEL pPRSBRE FrabreLs rEOnAG Ao SFEgBdPBY S a o TEriagement
feans Lo %dgﬁagyég%ﬁﬁé%g%ge%éré%@fﬁ& shakl ¥ P WEMTLATCoHIFING MEans

channel from a handover-destination base station, the

phase difference information being calculated by at

least one mobile station that is communicating with

said handover-source base station:

a storing step of storing, in said handover-
source base station and/or its control station, the

captured phase difference information; and

a transmitting step of transmitting the stored phase
difference information tc a mobile station.

22 . The information management method for cell search
in a mobile communications system as claimed in claim
21, wherein

said storing step stores, in said handover-source
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
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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I nformati on between a | ong period spreading code of a conmon control
channel of said base station and a |long period spreading code of a commp
control channel of a neighboring base station of said base station:|5t~ljtﬂé;2|m4
phase difference informati on being supplied froma control station of said
base station; managenent neans for managi ng the phase difference

I nformation stored in said storing neans; and transmtting neans for
transmtting the phase difference information managed by sai d nanagenent

means to aof“ﬁﬁbglﬁugﬂéfiogé'tﬁd%”%ﬁ?}céﬁﬁhHTE é%ﬁk@% 6%6 15 Ju

2004 storing neans for storing phase erence  infor i"on BétWeen a | ong

peri od spr aeghdgverdetirce 688BORtGAEs®] channel of a base station
controlled by said control 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 fromsaid base station it
control s; ah- MRy ehRferadds L dranagemend methddsfondiddl esearch
information, stored. i.n said storin%_neans. 29. A nobile station conprising:
phase di {1 ArLrRAMPREdAEHIURIRE AT TOR a8t GrikmeRadl @aLRence

I nformati o e a erl eadi ng code of a common contro
B P0HeEN 2 euliithe POLLRBAN G

channel of a ase Station an ong 'petiod spreadi ng code of a
a supplying step of supplying, from a control

station that stores the phase difference information
to said base station, the phase difference information
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
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
said base station and a long period spreading code of
a common control 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. The cell search method of a mobile station as

claimed in claim 24, wherein the cell search step
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common control channel of a neighboring base station of said base station,
the phase difference information being captured fromsaid base station;

and cel|l search nmeans for carrying out cell search in acgordance\M&}MJw&
phase dif f eaenties ok nhheofedt gaarelh wathist or ifdgekahime3gangfe nobil e

station as clainmed in claim?29, further conprising: first |long period
spreadi ng d8d&AGPLRGEi Kt HQﬂS%té?Eﬁﬁrﬁﬂﬁés%ﬂé?ﬁmagbgPiod
spreadi ng codes }ﬂ£6 1 5J UL 2004 of a predeterm ned nunber of base
stations t &¥EYSTbj ected to the cell search, said nobile station being

notified of the types fromsaid base station; second | ong period spreadi ng
code type storing neans for storing types of |ong period spreadi ng codes

of the basggstaji Bage! @ the: Soib] €6mpeikanigre cell search, the types
corresponding to the phase differénce information, and said nobile station

being notifiedsobring mgmass ffam saodilngs elstsd | dbf famrdncenrpari ng neans
for conparing information stored in said first long period spreading code
type storiﬁgfqmmﬂﬁ#QﬁtbﬁtﬁﬁgﬂmmikﬂﬂgnEﬁéﬁoﬂn5§§ﬁ@aﬂﬂﬁnﬁpﬁﬁn§f Beri od

Ut Che cEPMTOE ARt hoEbRRARL: A (3P L heb RS B VAT GG & APBEat i on
In reSponSsér&%daéﬁ%@gﬁfﬁgreﬁﬁbtd@/é*ﬂ&hm&ﬁnﬁahk@%ﬂnﬁﬁﬁhnel of a
neighboring base station of said base station, the
phase difference information being captured from a
mobile station;
management means for managing the phase

difference information stored in said storing means; and

transmitting means for transmitting the phase
difference information managed by said management means to a

mobile station.

27. A base station comprising:

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 supplied from a
control station of said base station;

management means for managing the phase

difference information stored in said storing means; and

transmitting means for transmitting the phase

difference information managed by said management means to a
mobile station.

28. A control station comprising:
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31. A nobile comrunications systemincluding a base station and a nobile
station, said base station conprising: base station storing neans f 5 | ‘
storing phase difference information between a |ong period spreadiﬁg Ebﬂ@
of a common 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 information being - 67 1 5 JUL
2004 captured fromsaid nobile station; and managenent neans for nanagi ng

the phase differ gres-idy Ah8BhEOF oY WESriAgS Prthsd i PEeFRRe and said
nmobil e station conprising: nobile station Storing nmeans for storing the

phase di f f edefcarmat bomabietveapt ar 2dnky puisbod bpreadired | oodeand el |
search neans for carrying out cell search in accordance with the phase
di fference ciommrmecphrotlodbnmesapd @oldidse sshatdorstarnhyoldesndy 32. A

nobi | e communi cati ons sisten1including a base station, a control station
for control FEA4 tFRNBESE sdafiiom, aBfd @ 1T 1ReELgd Spreadingofods

S Lo oG S AR, CRBIFL BAhAL P RS bRbGH AL MBS
station of said base station, the phase difference
information being captured from said base station it
controls; and

management means for managing the phase

difference information stored in said storing means.

29. A mobile station comprising:

phase difference information storing means for
storing phase difference information between a long
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

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 c¢laim 29,
further comprising:
first long period spreading code type storing

means for storing types of long period spreading codes
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spreadi ng code of a common control channel of said base station and a |ong
period spreadi ng code of a comon control channel of a nei ghboring base
station of said base station, the phase difference information bdisdgul 2004
captured fromsaid base station; and control station managenent neans for
managi ng the phase difference information stored in said control station
storing neans, - 68 1 5 JUL 2004 said base station conprising: base
station storing neans for storing the phase difference information

suppl i ed frgm saigreddféipind@ii@ibe2nd OISt at heA omNagensat neans for
managi ng the phase difference information stored in said base station

stori ng neasab jeudexhi tombhiel el ht searchnpriasidgnobillied estsdtatdnn storing
means for storing the Ehase difference information captured from said base
station; anbtedald naiEhedegds the twpPeg dFcsutsadfl basearstathonccor dance

with the phase difference infornation stored in said nobile station
storing neans. second long period spreading code type storing

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

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 said cell search means carries out the
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
station and a mobile station,
said 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
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

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.

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 management 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 meobile 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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