CONTROL METHOD OF SEARCHI NG NEI GHBORI NG CE LL -- MOBILE STATI ON. AND MOBI LE
COVMUNI CATI ON SYSTEM BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The
present invention relates to a nobile connunlcatlon system for carrying out
mul ti pl e access CagiTRY 3 ! PIRIN© aerngigghboring
cell search nethod applied to handover control durlng communi cation or to
zone re-sel ecti®BBLECIRTA] I i Ad OBOLE CONMUNMICAEFIONSIENSBAY a nobil e
station constituting t he systen1 DESCRIPTICN OF THE RELATED ART 10 A nobile
comuni cation systemlike a w despread nobile phone systemoffers its
services by dividing the entire service area _into rather small radi o zones
called cells. As shown in BRGRGROUNDH aTEEs LAWENRHPNses a plurality of
base stations 111 for covering divided radio zones (cells), and nobile
stations 112 15 for communicating with the base stations by establishing

radio channels. Direct Sequ 61%?% schenme for a plurality
of users to carry out connun%ﬁgﬁfon gai q&ﬁggsgiéﬁiadio frequency band by
transmtting information through second 20 nodul ati on that spreads a
conventional information data nodul ation signal with a high rate spreading
code. The radiRe phr@in®ofigoehtusH relhdenrt idd ed Rypa 190 CaHhIE icH€ei on
assigned to the user. - 1 In the nobile communication system the

spreadi ngysode: dsad cdmryihg spteadingi psagabby ecensisingokpaecants pet t o ,of
two types of spreading codes: a "first spreading code group” with the sane
peri od agnénpanftorgmt abhysytha pekgbéoanina ovebhl peamsstlynedthod applied

to handover control during communication or to zone re-selection
5 control during the idle mode in the system and a mobile station

constituting the system.

DESCRIPTION OF THE RELATED ART

10 A mobile communication system like a widespread mobile phone
system offers its services by dividing the entire service area
into rather small radio zones called cells. As shown in Fig.
1, such a system comprises a plurality of base stations 111 for
covering divided radio zones (cells), and mobile stations 112

1s for communicating with the base stations by establishing radio
channels.

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 second

20 modulation that spreads a conventional information data
modulation signal with a high rate spreading code. The radio
signal of each user is identified by a spreading code assigned

to the user.



5to all the base stations; and a "second spreading code" with a
considerably | onger period than the information synbol period and uniquely
assigned to each of the base stations. Fig. 2 is a schematic diagram

i1lustrating gnneh8esbiof 185 dEmubheatilcinding crdamé sphealiBhid 8ode used
communi cation systemto which 10 the presént invention is applied. In Fig.

2, the upperthaysepreapieseabual IS¢ icomyisgs wila cayayiR82 v bfativongypers od
uni quely assigned to individual base stations, and the | ower |ayer

repr esenp§ sprhadield gadiesh: cod€inglesp2@AdIREG oAy Touper Wwad hc smeoahine
assigned to all the base stations. The signals 15 transmtted fromthe base
st at i onsPardodiers | AR edNFOLMAYT by SHBPdd RRFHABI iafyl coaBBoRdiyyur$§igned
assigned to the .i.ndividual base statiaons. A plurality of _.codes are,defined
2o tho sEPafdil Hgie cBREE FEmITRNEH PRE &) starrOfn AT eMHiBss GHiF o Koidk

e R L T e
TSt CShHE iy oS BRLIAN. A Sy BSREOTIZ kTl Lbect b of the

particul ar, agifQr2tie sSeearid i adasrafatiecis efa®fidde bhi F G84Wd €s
a long tine because of the long period. Accordingly, it is inportant for

t he nobi khestpieadity daides ihaHepribileoncohmanigaidhesgstanbkonghdedes

to denodul ate perch channels of the base stations. In the present

specid i cahieopradent epepvienitdron tisn agpdfiethe Sor &hibd i ng , cddes uppeef éayed t o
as "phase”". It 30 is not necessary to detect the absolute phase in practice,
but 2 t&ebuaFemesral scrgsmgiingr epde ilavere 20gi et aedenchedestpdnbl i ng
codes of the base stations, that i.s, .the phase difference. Thus, the term

“phase” PEAGHELY BHE10RA (82 BRULYLBAlaRAs e ne Lo HABF r ngTEbdHae | hoHeE
present i%%ggifggfggénts a channelization code layer 204 with a short
period commonly assigned to all the base stations. The signals

15 transmitted from the base stations are identified using long
period scrambling codes uniquely assigned to the individual base
stations. A plurality of codes are defined as the scrambling
codes for the entire system, and system designers select the
codes to be assigned to the base stations among them.

20 For the mobile stations to demodulate information
transmitted from the base stations, they must receive the
information in synchronization with the timing of the spreading
code repeated periodically at the transmitting side. 1In
particular, as for the scrambling codes, detection of the timing

25 requires a long time because of the long period. Accordingly,
it is important for the mobile station to detect the repetition
timing of the scrambling codes to demodulate perch channels of
the base stations. In the present specification, the repetition

timing of the scrambling codes is referred to as "phase”. It

30 1is not necessary to detect the absolute phase in practice, but



5 Fig. 3is a schematic diagramillustrating timng relationships between
the scranbling codes associated with signals sent fromthe base stations to
a nobile station. Fig. 3 illustrates a case of an inter-cell asynchronous

nmobi | e cesmBnheatien syshedvd Wi shefyecirpnizat tamibkr} weetwedd titee base
stations are not necessarily required, and the timng of the scranbling
codes reseramblhiyng heodebi o€ i ilmasdi Bftartsiorfisy &helt hiase that iptrasén t he
contrary, in an inter-cell synchronous system establishing synchronization
bet ween dhEfepgsest atTlons, the tem nphsfse heaeernatdlo e sedat tvexsrasy 15
adjusted to the timng assigned in advance to the base stations.

Accor di g yWeeRe thg af Fyamoilaing Qﬁd@ﬁelélcrté}ﬁ)lPﬁasg@dfess%?%éﬁaqlk@ base
stations is f%xed gnd unchangeabl e. r-ceII nchronous

systémwi th the9inter=%et 1SS ﬁE‘ﬁrtdﬁ’o%l g{}@fr‘eﬂ]ﬂt%{c B9 h%Jsmh Jadvant age
over theﬁéﬁétﬁb { | onﬁ)étbg GRetl tr}?m%] éﬁ?f%{bﬁl LbEk 9 %eﬁfa% o @Brhhe

GPS (Ao 0S| ysterr) necessary synchr onous

system @0gnhaRCe&ent FRbm fiRXidhsel Brattitil ngot Benﬁn\/bif@‘ Qkaltheyd | ke. The
radio signal transmtted froma base station at certain transnm ssion power

travel s throughgspace MididtRatekt a tade abFeawatioteragelar rdyeschlcohous
receiving site. Since the attenuation the radio signal undergoes increases

W t h t hemodiideameenrfumitabe oty sytidn ) non svh &chosyinehiseri gatd o3l s twéeni S
common that a perch channel transmtted froma distant base station is

r ecdiovedthe habewsitatcomisetire avet naﬂesaapérlcm IC¢ralnia§led308tmhrt§rﬁ ttzdifigom
a near base station is received at a hig 3 eceived level. In

practi ce9f hB%vﬁPrWW%p%%ﬁ?ﬁoﬁeFééyeids bm&h%é@%@hiﬁeﬁtéﬁllﬁfbﬁltﬁéers
c stant e84 Q1o S5 Becayst oy Suth FRCiLians 5 Lie droyeply Ay
base Staé&ﬂeflronous system establishing synchronization between the
base stations, the timing of the scrambling codes is exactly
15 adjusted to the timing assigned in advance to the base stations.
Accordingly, the relative timing of the scrambling codes between
the base stations is fixed and unchangeable. Comparing the
inter-cell asynchronous system with the inter-cell synchronous
system, the former has an advantage over the latter that it does
20 not require any timing source such as the GPS (Global Positioning
System) which is necessary for the synchronous system, and hence
is more flexible in extending the system or the like.
The radio signal transmitted from a base station at certain
transmission power travels through space with a certain
25 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 common that a perch channel transmitted from a distant base
- station is received at a lower received level, and a perch channel

30 transmitted from a near base station is received at a higher



5 fluctuate sharply with the nove of the nobile station. In the condition
I n which the received |levels of the perch channels fromthe base stations
fluctuate sharply, perch channels received above a certain required

recei vedrégygled Uekrel NCags Yrtdytidhi, ShoweRrgausEhé hlﬁrbpé@;ia\tﬁcbﬂx evessof st he
current 10 perch drops suddenly, or the received | evel of a perch

unr ecei viapt edeberadsesi anlpthy t@beveéishantecdiutablari egebecadlinss,of csuch
receive the signals fromthe base stations with better quality, it is

i npor t anton@i tillem shods | Bhet geiography oandniulislgingsni t &S ther@eudhes tthem
the base stations, and to select the 15 best base station. In the

asynchr oF@E81NSI IRORFNDEI ERE RPLGRt RN erdi fEOMsitdis dhaffis S Iadak @RSt or
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Sear e b hEE LS ABLR LA o 205 B LA 20 0 TR B
; SRR ! . P
I A L e o S8 S 2 e L
Trans. CopEMNthe/Bas&BdtBt i s7f1§e£ﬁa%%9%hgfﬁlw m@r%ﬁreﬁh%% "masked

synbol" to part of the perch channel which undergdes double spreading by a

channel i zatkaRe@PUo e a %ér&ﬁi&ﬂ%é%ﬁi&fé@-ré‘@é@yeﬂheléWEkédt%inbm s
spread only by the channelization code w thout using the scranbling code.

Fig. 4 ibneesclartdtyc ditaps ais iddashsatthg nestivadilevdl «f pdrelcwivene! .
First, the nobile station despreads the received signal 30 using a

charifel i parcbn domies 49uddemhynl yomstdebyealdive@ bayel -of aspeatriadns. This
enables the nobile station to detect a peak at the timng of a nmasked
synbol 48BTeCediyabe eiREHCSSHIALTHRERINFNIRYS Ehet Hecgpegbde thrvel.

scrambl i gg codes (L1180 LA o1 SRSEIYRIL Vet L E8POPSE i d 18 A BBt er
quality, it is important for the mobile station to continuously
monitor the perches from the base stations, and to select the

15 Dbest base station.

In the asynchronous mobile communication system, a mobile
station must search for a perch quickly whose spreading code
and phase are unknown. As a method of searching for a phase,
there is one called "3-step cell search” disclosed in a document

20 by K. Higuchi, M. Sawahashi and F. Adachi, "Fast Cell Search
Algorithm In Inter-Cell Asynchronous DS-CDMA Mobile Radio”,
IEICE Trans. Commun., Vol. E81-B, No. 7, July 1998. The method
provides a "masked symbol” to part of the perch channel which
undergoes double spreading by a channelization code and a

25 scrambling code. Here, the "masked symbol” is spread only by
the channelization code without using the scrambling code.

Fig. 4 is a schematic diagram illustrating a structure of
a perch channel.

First, the mobile station despreads the received signal

30 using a channelization code 404 commonly used by all the base



s first step, the nobile station detects a scranbling code group code 406
superi nposed at the sane position as the masked synbol 408, and identifies
the group to which the scranmbling code belongs which is used by the base

station Lpoppecti 4 tdhabies REPHLY s econds shenly abd ddnal |ealisheg

the scra I'hg code onging to the group determ ne e se st ep,

the nobi{gestatiidy i denhi Ma@%ked NeymBHAMIG D £0HRAG2 MSLGBY stikfh PBSe
station (third step) . In the systemto which this nethod is applied, a |ot
of scraghhepgreisies] pref ding dghdnbd gheupsrambaduenedds (5 codtgasp) .in
the inter-cell synchronous system since the phase differences of the
scranbl i ng cofiebskeegarenly heihasesstaaisonso hhe Kriowmgneatvaaded amtd hbece
t he searchin% timng can be |imted to a fixed timng wdth (search

wi ndéw) , finetpsiher. dhesmakiba skatice del@risratseradpl iskharde Hroeep
saved. 20 The conventional search nmethod in the inter-cell asynchronous
system HOHEVEPS PURGLIMPRTRE dbvEre ABANPPFoAICIHAS ithe PGSkeRk appol

h th he j -cell, h ' .obl f
Eiﬁéﬁst?ﬁﬁﬂt%@e Rttty Ié?ﬁﬁgﬁﬁb?qyoitv?&ﬂﬁrn3?1%%%@%%& o dener
cearch BPLPRE et O iR T R HRE RRR S BXPAERT i Pt A e

of the agﬁgefgg%Pgﬁgg Qg%ggﬁﬁge§t8%)the inter-cell asynchronous system
' t

and of increasing the cost of the t tal system 30 As descri bed above, the
nobiie comunFealEilan SYsiiay e scrdmbasng @dﬁre@erﬂdngiﬁn?pféaﬂhéD@rb@p

phone system conprises the plurality of base stations 111 tor covering
di vi ded dediearnziorsd, atahthet leeombd| stepat itdns mdRifler soatmioncdtdergtinftibst he
base stations by establishing radio channels as shown in Fig. 1.
the scrambling code 402 used by the base station (third step).
In the system to which this method is applied, a lot of
scrambling codes are divided into groups in advance. In
15 contrast, in the inter-cell synchronous system, since-the phase
differences of the scrambling codes between the base stations
are known in advance, and hence the searching timing can be
limited to a fixed timing width (search window), the power
consumption or time taken for the cell search can be saved.
20 The conventional search method in the inter-cell
asynchronous system, however, requires more power consumption
and time for the cell search than the inter-cell synchronous
system, presenting a problem of exhausting the battery power
of the mobile terminal quickly. On the other hand, employing
25 the inter-cell synchronous system to simplify the cell search
of the mobile station presets problems of hindering making full
use of the above mentioned advantages of the inter-cell
asynchronous system, and of increasing the cost of the total

system.

30 As described above, the mobile communication system such



s The radio signal transmtted froma base station at certain transm ssion
power travels through space with a certain attenuation, and arrives at a
receiving site. Since the attenuation the radio signal undergoes increases

Wit h theasdiastanteefit 0fp Whikid ramssat modisid ephonktheyeeehvebgiptigesathe
perch channel transmtted froma distant base station is usually received
at a | owplurecki e f bascle, saad irmpeldi €oanaelvertimemshivi@deddfradia neaeshase
station at a higher received level. In practice, however, the propagation
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conditions as is the geography and buildings. As_a result, the received
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perch chann or search for uncaptured new perc Suc confirmation of the

propagat p@Reshii€i6h the qaiisediparah BRichgnBel idhréhsesearicthf ehet he
uncaptured new perch channel are generically called "quality nmeasurenent of
t he perchictamsd"from the preseshitpdad icatéono @hd heeotherinmndite, a
technique called intermttent reception is applied to the nobile station to
prol bhg peadh thagine ha ra3wsmat tedyf bgmradlic rant Hrapevetatdrsunptiisnally

Al t hough the nobile - 6 station in an idle node nust continuously nonitor
t he pagi A§CeRA| atemniliOMas Foeepiiesh 1Rves. t BBG st PGEFhashARRCAS
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In practice, however, the propagation loss is not determined
only by the distant, but varies because of such conditions as
15 the geography and buildings. As a result, the received power
of the perch channels from the base stations fluctuates sharply
with the move of the mobile station. Thus, to receive the signals
from the base stations at better quality, it is important for
the mobile station to continuously monitor the perch channels
20 from the base stations, and to select the best base station.
To select the best base station, the mobile station must
continuously confirm the propagation condition of a captured
perch channel, or search for uncaptured new perch. Such
confirmation of the propagation state of the captured perch
25 channel and the search for the uncaptured new perch channel are
generically called "quality measurement of the perch channel”
in the present specification.
On the other hand, a technique called intermittent reception
is applied to the mobile station to prolong the 1life of the

30 battery by reducing the power consumption. Although the mobile



5 Fig. 5is a schematic diagramillustrating a structure of a paging
channel defined by ARIB | MI-2000 Study Commttee, "Japan's Revised Proposal
for Candi date Radi o Transm ssion Technol ogy on | Mr-2000: W CDVA Revi sed

Proposal sVatsioan il lan {Seet AsBer muk9&G ol Bhoudcleprfbng toe s M@ﬁlg
increase 10 the effect of the intermttent reception, the pagi ng channe

struct ur edesitgcberhmdtt tantt reloepinboh & el tas itdres race idrer dedmuicht as g st Blliet y
of groups, and paging signals for respective groups are nmapped onto a

si ngl e pwhencainnge@asRIYFit® mceivest tdresebypag@viiisi ghel Pessyned to one
of the groups. In 15 Fig. 5, reference synbols Pls each designate a very
short si §RBSUMIFEPR ng mhether paging is present or not. Reference synbols
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transm t tod 01" § ONEy i BBk 'ﬁr&é@éh?n%o&ekaﬁ{@ﬂﬁatbﬂ 4 dE6 ‘I’Q%‘i'r"‘smié@ll%g' ng

signal consists of two Pls and four MJs, and receiving tinme period per

pagi ng sgadind SogPobh mmjd@@ecwn@@MAﬂr@e@ﬂgem eh12yexaishnt $ .af”
mul ti pl exed paging signals with the sane structure, the nunber of whi ch
equal s tli€emtrdmvenf 1868gr ARAB) .Fi dcdordihgstoathd st paipdihe twhiherebatd on
receives the paging signal of its own group at every 720 m|llisecond

i nt et¥al thehe ittt eost Ahiconinteerhniss etie 1R Copiioon, fﬂnespagarmg tmleanr@(l
the MJ portion only when a decision_is nmade that the paging -

present a§ &4Bigiured ﬁ&ﬁﬁ\ﬁh@ttﬁélﬂlﬁkﬁtmﬁﬁllﬂn%$%¢¥@P§ qq@)d1v1ded
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there 'Sg@@ﬁﬂgﬂﬁfg hQE%EHHdﬁ¥b gh%ingle physical channel. Fig. 5
illustrates a paging signal assigned to one of the groups. In
15 Fig. 5, reference symbols PIs each designate a very short signal
informing whether paging is present or not. Reference symbols
MUIs each designate a portion including paging information (ID
number of mobile station). In Fig. 5, such a configuration is
assumed in which the PIs are transmitted twice (PI1 and PI2)
20 to improve the receiving accuracy of the PI, and four pieces
of paging information (MUI1-MUI4) can be transmitted for four
mobile stations per group. In other words, the paging signal
consists of two PIs and four MUIs, and receiving time period
per paging signal is about 15 milliseconds. The paging channel
25 consists of multiplexed paging signals with the same structure,
the number of which equals the number of the groups. Fig. 5
illustrates that the mobile station receives the paging signal

of its own group at every 720 millisecond interval.

The mobile station receives the PI portion, first, and then

30 the MUI portion only when a decision is made that the paging



5inturncan limt the actually required receiving tine rate to a snall

val ue, making it possible to reduce the power consunption to a very snal
anount. Fig. 5 illustrates the paging information which is already

transm t i edptesenithasbastestati on vodeseliees ethe Propoh tilen . 10resi of pary
the nobile station. In an actual situation, however, the nobile station nust
search f twot kelvaarttdgebanRekrstof itheis nenghbbr iffitg base mobtilens tast Lonmbves
Since the nobile station nmnust receive a |lot of receivable perch channels to
sear ch foeceime wailghfde PGB oft 4thsoAYN BLoUP j @ivk SARORSG. nfaiTeceiviee
15 frequency of the search operatign to increase the effect of the )
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of the rec 0 prolong I'l'e station a

possi bl e+ 0y therPnemBand anidignt reduction in the operation tinme rate of the
receiver will results 1in a decrease in the selection accuracy of the base

station, 25 brirkgi 89iabaut rindesited|wad syl 15 sutia ttiotlegi Bdati ol Aehlis

service quality. On the other hand, an increase in the operation tine rate
of the réaceinsnitoednprove tthe asecisit@t ianwuandy seflechedbibersigiti bhewi | |
consune the battery of the nobile station quicku%ﬁ%fresenting a probl em of

mar k| y degid Fomyn Heesmhisbe § tafstont t kb abBd stiitsratient thowever,

conventional cell. - 8 search control nethod, however, the quality

measur enéR€ ORhbe BEALH Ahdhrer PeamEh ithit ERepdaTseh cahNPRNgsl 2eREr thed
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must receive a lot of receivable perch channels to search for
the neighboring base stations, it is important to minimize the

15 frequency of the search operation to increase the effect of the

intermittent reception.

Thus, to select the best base station with the movement of
the mobile station, there is a tradeoff between the continuous
monitoring of the perch channels of the neighboring base stations

20 by searching and receiving them, and the reduction in the
operation time rate of the receiver to prolong the battery of
the mobile station as long as possible. On the one hand, the
reduction in the operation time rate of the receiver will results
in a decrease in the selection accuracy of the base station,

25 bringing about undesirable results such as degradation in the
service quality. On the other hand, an increase in the operation
time rate of the receiver to improve the selection accuracy of
the base station will consume the battery of the mobile station
quickly, presenting a problem of markedly impairing the

30 usefulness of the mobile station. In the conventional cell



5 K. Yunoki, A Hi gashi and N. Tsutsum, "Cell Search Strategy on W CDVA
Mobile Station", B-5-186 of the 1999 | ElICE CGeneral Conference.
Specifically, since the quality neasurenent of the perch channel is carried

out indepeRdM brifrd Nend €66AL T ABweivert ,_hetrwg#mmtgnmbaém@eﬂemtl 8rStald on
must operate its receiver 10 at both timngs of quality neasurenment of the

perch chpemelh anthnride feceéppiliemeaitédeppadodd csdPhpl asWdesltpilesa@ntis &he
probl em of increasing the consunption of the battery, one of the essential
r esour ce§odfl owie gropaperswdttiloncons5iSemieRy Ore THE aldeENT | Db tinwees theref ore
an object of the present invention to provide a control nethod of searching
for a nePghleetiimn @&tcuragy af nokeIkasetgtabhonnaad theesedaricasyaahidyous

systemwi th _taking full_ 20 advantage_of the system, and saving.the power
consuhpt fon YaPkY i nd - r BdGi f%?gtﬁe g@qt%%%Fch &éi%egﬁﬁﬁ R Jthefeqy
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access. This is inplenented by the nobile station by receiving perc

channel s thieapamiiniee @ ifgrm | thdassh Bl 8ts0asiobymdedl Bipetattd 1He bas§8iver
station the nobile station should wait for or - 9 comunicate with, and by
noni t@ri ag bbéhpadmiggs grfalqual 1 te medbulremsirdt iodh titesgldrdely ¢hennel and
intermttent reception in the idle node. In the first aspect of the present
i nvent i ofthet aeeption gfotiRdPagénst rsalgmet howhdChscarefPRd § ;@ Rroblem

nei ghbori cell of a bile stati co njcating with base statjons in a
di rgct o'%g increasing the consump%rion o Jche 'bagctery, one oz‘f:?1 the

essential resources of the mobile station.
15 SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide

a control method of searching for a neighboring cell, and a mobile

station in an inter-cell asynchronous system with taking full

20 advantage of the system, and saving the power consumption and

time required for the cell search by the mobile station without
increasing the total cost of the system.

Another object of the present invention is to save the power

consumption with maintaining the accuracy of selecting the best

25 base station in the mobile communication system that comprises

a plurality of base stations and mobile stations communicating

with the base stations by means of the code division multiple

access. This is implemented by the mobile station by receiving

perch channels transmitted from the base stations, by deciding

30 the base station the mobile station should wait for or



sequence CDMA nobil e conmunication system which transmts information by
carrying out double nodul ation using a first spreading code group and one
of second spreading codes, the first 10 spreadi ng code group including

spr eadi ngoppeesi dd8d Bave 2 a1aBoy I RBStiHdOh§ethad prg Ay i 8hignat iee spebol
period and are used 1n common by the base stations, the Second spreading

codes hambbd 1e2 sheftetdrn IiMEPEF i19¢ Hondaitépantitemt Heremtion synmbhe palieod,
and being different for each of the base stations, the control 15 nethod of
sear chi ngofler. a nei ghboring cell conprising: a step of storing into a first
tabl e the second spreading code and its phase of at |east one perch
channel , whi chnsédendE 169t eadivegtcotfe the ﬂﬁ%ﬁ?@ﬁelﬁﬁ@mﬁlsttgbaﬂes%%ring
a second spreadi ng code used by a _20_nei ghbor.in ase station into a second
Labl &, aPFPVAad s ROBEERLoMEERL I figSF BF CA I FP L Hanhel SHRe N8 oEa

di d h . k : . . of i
DT o2 a0 PLRSE AU £l EE DB £, 81809 g s
sner el 8ack 06, Sorath, RO SoRRBRaNA 58" co R0 AL LD eltlen LT 05,

and the iﬁ%@l‘i’nﬁl@%ﬁ- b?‘e%rﬁfh‘?ngﬁoahﬁzmdd%i@dm@ﬁui%af%nﬁs&‘i’lrg & first
may fu

nei ghbori ng cel rther conprise the step of transferring, when

capt ur i ngpr;adi pglodie bamig and dhe of rsicsrdrspgreaépnef codaschihe forsa
perch - 10 channel whose second spreadi ng code and phase are unknown, the
second sppeadidigngotizde grespomichydiag spneadhnghaodes them have sesame
table to the first table. The control nethod of searching for a_nei ghboring
cel | mayrepertirihep perppdsast pa inEpymstienr syMRE loperird stR@ndreeuse

step using the first table; . . .
P i% common by the base stations, the second spreading codes having

a repetition period longer than the information symbol period,
and being different for each of the base stations, the control
15 method of searching for a neighboring cell comprising:

a step of storing into a first table the second spreading
code and its phase of at least one perch channel, which second
spreading code and phase are known;

a step of storing a second spreading code used by a

20 neighboring base station into a second table;

a first search step of searching for a perch channel whose
second spreading code and phase are unknown; and

a second search step of searching for a perch channel whose
second spreading code and phase are known, wherein

25 the control method of searching for a neighboring cell
carries out the first search step and the second search step
using the first table and the second table.

Here, the control method of searching for a neighboring cell
may further comprise the step of transferring, when capturing

30 a perch channel in the first search step of searching for a perch

- 10 -



carrying out the first search step using the second table; and detecting a
new perch channel by conparing a search result 10 at the second search step
with a search result at the first search step. The first search step may
conpr i secharstieb wiodet second appesidioigacodeecandd phiagmlaxg wnknowng tdfe a
masked synbol of the received signal by despreading the 15 received signa
usi ng theedand spreading code gvrcam@sm@tdépl@ft@dgh@i pPeinfd) £hpndplt 6 v ch

t he second spreading de bel ongs; .and a_ st of identifying the second
spreadinéjﬁbd%?CQﬂa 58%ﬁ#bﬂ“he¥%%df6F" aF%ﬂiEg for a neighboring cell may

firet Tabie: 105 Fomng ohratbiirer sbe bRAEE TG 3T TREEHY Bd T
third Seqﬁﬁhﬂ§%9p08ﬂ§§&§@ qgugfsggb% fg sub-steps constituting the first

search step; deci ding detection of a new perch channel by conparing a

search result frien§esepd s &Bofliepediridh & taaarE gSthé £ ofstheabhid d

search step; and carrying out a fourth search step in response to a deci sion
result, the f@ardysegreht stiep £onstsseagodi stwp steinsg ofthé heec3Adf tadlle;
search step, which are not carried out in the third search - 11 step. The
di rect segqukence CDVA nobil e communi cation system may spread information
into a signal with a bandw dth broader than a frequency bandw dth of the
i nformation usieiP et spFeRdiely RYEEN sCRBRHEACOYWCORRAT HRE fiYhRF ChhaRSanL t
I nf orlcr)rat Iaotnt reasggglo% Iggarrc tsetep with a search result at the first search
step.
The first search step may comprise:
a step of detecting a peak of a received signal at a timing
of a masked symbol of the received signal by despreading the

15 received signal using the first spreading code group;

a step of identifying a group to which the second spreading
code belongs; and

a step of identifying the second spreading code.

The control method of searching for a neighboring cell may

20 comprise the steps of:

carrying out the second search step using the first table;

carrying out a third search step using the second table,
the third search step consisting of part of sub-steps
constituting the first search step;

25 deciding detection of a new perch channel by comparing a
search result of the second search step with a search result
of the third search step; and

carrying out a fourth search step in response to a decision

result, the fourth search step consisting of sub-steps of the

30 first search step, which are not carried out in the third search

- 11 -



In the second aspect of the present invention, there is provided a nobile
station communicating with base stations in a direct sequence CDVA nobile
comuni cation systemwhich 10 transmts information by carrying out double
nodul atigpegsing a first spreading code group and one of second spreading
codes, the first spreading code group including spreading codes that have
a sane repetiThendpeeictd sasywencaf ODMAL moib isyerbobmmarm iosh t dod sye tearednan
common by the base stations, the second spreading 1s codes having a
repetitioprped dofloomyetieohabntheai signadt wéith gy iandpeditdd braedideithiyan
different for each of the base stations, the nobile station conprising, a
first tadlfere@neseyr PagirHd deindhaisf@TReEbae UedNG & SPRESEI T Fofeast
one perch channel, which seion S readgﬁg code . 20 and ,phase_are known, a
secord t3BEEERGE Nritng 42 @cgﬁtég%?e Rg &b heER AR Oy hERRRBYS $tPBase
station;_fjirst search nmeans for searching for a perch channel whose second
spreadiﬁﬁatgde and phase are unknown; and 25 a second search neans for

searching forya EﬁéC@Meésﬁ’@%%e oée&rs)@dﬁ%rs%%fi& ngne%echi%}ﬂ, PPRS S ari&s

known, wherein the first search neans and the second search neans carry out

their segrebideide mbfiéssthablod ddhnidiei sgeand bt bakler et dthieom®bi he
station may further conprise neans for 30 transferring, when the first

sear ch neadireait weasuanper GDMA nébitbanoaimwhbsatdecorsly spemadihigilcode and
phase are unknown as a result of the search, the second spreadi ng code

cor ridspohdangmitts tint genah iomatyelcanmym n@geosscomh bk rodylafd dn rasing
tabl e. The second search means may carry_out its search using the 5 first
tabl e; tRef3TPstSREGAEH NESRITEF R ARD@ANE 1&f sarfeRdusPRgadAg codes,

the first spreading code group including spreading codes that
have a same repetition period as an information symbol period
and are used in common by the base stations, the second spreading
15 codes having a repetition period longer than the information
symbol period, and being different for each of the base stations,
the mobile station comprising:
a first table for storing the second spreading code and its
phase of at least one perch channel, which second spreading code
20 and phase are known;
a second table for storing a second spreading code used by
a neighboring base station:
first search means for searching for a perch channel whose
second spreading code and phase are unknown; and
25 a second search means for searching for a perch channel whose
second spreading code and phase are known, wherein
the first search means and the second search means carry
out their search using the first table and the second table.
Here, the mobile station may further comprise means for

30 transferring, when the first search means captures a perch
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second table, and the nobile station may further conprise: neans for making
deci sion of detecting a new perch channel by conparing a search result by

t he second search nmeans with 10 a search result by the first search neans.
The firstharaedh wisaess sagoadnEprsadimgnsdds aedephiase aapeaknknawn as
received signal at a timng of a masked synbol of the received signal by
despr eadk reeshbt eEciostearghal thei sgcond sprer&ine P ag codeegrsupding
means for identifying a group to whjch the secon greadLEg code bel ongs;
and nean&®fbRej BERCHY Fhagiitke SeeBnbnepPeadnty t@’gﬂi TRhet8Ecbid Sedr@tl freans
may carry out,its search using the first table mohi |.e statiogggay

, d.th
further conpriig:SSEOPR F§aL 8}?%&‘33{0‘%3%5}’&?%91%&?5?@5%%3}}%%“%3

t he sseCPﬂgsEaQEﬁﬂxﬁhe third search nmeans consisting of part of the first
sear ch nmeans; neans for deciding detection of a new perch channel by

conparing a seRpeCh;reiulde e hfe 8880MEySEARGR, MRANS Mt Beart@Rfdindothe
result of the third search neans; and fourth search neans for carrying out

its searsdcbhAd eHWNs e ahfl ahdeashDDer esWtiiod heafofidtisear ebmpRansSe .
consisting of a remaining part of the first search neans. The direct
sequence CDVAnesbisl €ocomaiiriinga diean ssiysi endt byt e S0 ioyyr @ad ewn et iciranned a
signal with a bandw dth broader than - 13 a frequency bandw dth of the

i nf or mat PHnCOFNRF NG pRea@eFgc dRsutbgbynddren $candatse ar ghemednsh whth

i nformation transm ssi &at A direct segyence CDVA nobil e comunication

n .
syst%h1nﬁyseglﬁghﬁﬁ?§%thQ ¢ et Lt ati 682TAILJPARAS 't o the configuration

t he power and.,li .require .
P Tﬁe”%lrs segrch means may comprise:

means for detecting a peak of a received signal at a timing
of a masked symbol of the received signal by despreading the
received signal using the first spreading code group;

15 means for identifying a group to which the second spreading
code belongs; and

means for identifying the second spreading code.
The second search means may carry out its search using the
first table, and the mobile station may further comprise:

20 third search means for carrying out its search using the
second table, the third search means consisting of part of the
first search means;

means for deciding detection of a new perch channel by
comparing a search result of the second search means with a search

25 result of the third search means; and

fourth search means for carrying out its search in response
to a decision result, the fourth search means consisting of a
remaining part of the first search means.

The direct sequence CDMA mobile communication system may

30 spread information into a signal with a bandwidth broader than

- 13 -



for the cell search can be reduced because the first table, which is
prepared for storing captured perch channels, that is, perch channels whose
second spreadi ng code and phase are acquired by 10 the nobile station,

enabl es & fﬁ@r%béh@ysbahhmdm G rBhedUin fidiema g @adnchisfialy hepperLah ehavbek
only in a predetermned tinme range (search wndow) with regard to the phase
of the pseghealenvelth Taeratle lheighiati thamswal | ynf ersiateison rbmantssnig siodnng
base station, information on the scranbling codes used by the 1s

nei ghborF¥agebase stations, and carries out the cell search in accordance
with the informati on. The present_invention is configurgd such that it

transfers thePcapredd SRALBNARMRNE MPPGRk € HeOBBBHEC BAHA tY BAE™ MAE of

al ready captured perches.. .This es it possible to further narrow down
cand?dat%ggpﬁx?%esgiF%HPﬂBJ;%ﬁ ?Eg%ﬁépah with the unknown phase, thereby

SITpIEYing tRecBeael b hBo RS Buldl: A0 Y S Boher Ay i3S bit el o0

wi th the unknown pha reover, cording fo one aspect of sent

i nventioppr theaftPl 1 @4 PEh REOME SRAIIL PHREAESsé T HAE St d19bb €. wirpehi es
25 to the second table a third search process consisting of steps up to a

m dpoi ntigfptepasicePsoef sthe ifig slapiearel peochsshamaeds , alteciiss prp@fchhe
new perch channel by conparing the search result of the second search
process @hahnelia wifosdesetdond spaeading coeds; anddpbbsa ase kegliifedehye
between the first search 30 process and the third search process on the
basil® of thRemgbdilsy statiom. enrahles thpsmehabies tafc owb? CEFRYI @Bt Eheake

full use of the _second spreading code and phase of _.each captured perch
channel , SSEREThERTS EH6 RERSTh CHERIRE brPBLY b vih @ TRACRERTITRS dhibh arrRse

ot ner < PSeIEIERELNIR) RLER, PRAUDRL ERR SuBlal b B bR e S
step 1 or 2, #hbhadbhiG@d E¥iang Wiudhe1 8Ptié€eives from its visiting base
station, information on the scrambling codes used by the
15 neighboring base stations, and carries out the cell search in
accordance with the information. The present invention is
configured such that it transfers the captured perch channels
from the second table to the table of already captured perches.
This makes it possible to further narrow down candidates in
20 searching for the perch with the unknown phase, thereby
simplifying the search for the perch not only with the known
phase but also with the unknown phase.
Moreover, according to one aspect of the present invention,
it applies the second search process to the first table; applies
25 to the second table a third search process consisting of steps
up to a midpoint of the steps of the first search process; makes
a decision of the new perch channel by comparing the search result
of the second search process with that of the third search
process; and obtains the difference between the first search

30 process and the third search process on the basis of the decision
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three steps of the 3-step cell search, thereby sinplifying the 3-step cel
search which is not always essential. In the third aspect of the present

i nvention, there is 10 provided a cell search control nethod in a CDVA
nobi | e resumlni .cafihdrs epsitde s diaidiaig ke notba t 2osat Boimakehfoh ldesiedes the
base station the nobile station waits for or communicates with by receiving
a perch skaonsl sprassting aipde amnd Iphage obteachrcaptngeshper dhosihanged,
paging signal to the nohile station by means 1s of intermttent reception in

t he i dl e2R8dBeNGfe tMake 4 GeCEBhPPoRSMEChIFNIIDFi 3| NGVt RETS e Shannel

i it in_th bile station, t_of i Vi lity. of
the per cRCERINREAN KNSy RERFUREILPPORMEPAN NG TRP SR T F ok AR h Y FATHat g
! t ¢ ; 0 ny.
qual by B, el RO SR Bnck? SESngd 58I CEETRRORD R fER hken”
atime pgrigd £RUBLRRJIAR &daH aSbiBasys eRBRlt e%ﬁfﬁﬁg%yiﬂge%@{i%

of the perch channel exceeds a predeterm ned value. In the fourth aspect of
the presentrdensdipHbf thes & iStegSclovidagdcn ClHYe rebyl e1im@My LA @Ae
systemincluding a nobile station comrunicating with a plurality of base
stations3-esdadp cfelhesbasehstwdiicnsisomot s gaypeessaabagl. transmtting
nmeans for transmtting a perch channel to the nobile station; and 30 paging
si gnal transmilnt ithe hedf appecdnafi tthagpaesent ipyginitg an gnihere tihe
nobil e station, and the nobile station _conprising: base station decision

meany? f oPTRYA i h R aCBhde SEBEGHNCORRE O MG N8 at N0 ie?HA Rgbidre

o2 SRR TR N N R R L S R
a base station the mobile station waits for or communicates with
by receiving a perch channel transmitted from the base station,
and which monitors a paging signal to the mobile station by means

15 of intermittent reception in the idle mode, the cell search
control method comprising the step of:
carrying out, in the mobile station, measurement of
receiving quality of the perch channel in synchronization with
timing of receiving the paging signal sent to the mobile station.
20 Here, the measurement of the receiving quality of the perch
channel may be carried out in the mobile station when a time
period counted froma latest measurement of the receiving quality
of the perch channel exceeds a predetermined value.
In the fourth aspect of the present invention, there is
25 provided a CDMA mobile communication system including a mobile
station communicating with a plurality of base stations,
each of the base stations comprising:
perch channel transmitting means for transmitting a
perch channel to the mobile station; and

30 paging signal transmitting means for transmitting a
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pagi ng signal reception decision nmeans for deciding in an idle node as to
whet her the paging signal transmtted to the nobile station by the paging
signal transmitting means is 10 received or not by intermttent reception;
and recepagngoqu=ldngl meas themewmtb hbans thdrioreasanidng the receiving quality
of the perch channel, wherein the receiving quality nmeasurenent neans
carries out thhe medidrenghatdPnt fOMRERS¥NAG qual ity of the perch channe

in 15 synchronization with timng,of receiving t he pagi.ng signal when the
pagi ng si gnal receB?FSrﬁH%EFQPo‘?negréﬁﬁQndB%F‘B‘és ?ﬁaqe‘tgﬁgln%aﬁi%s%ﬁﬁ%tli)@

ived,, He t-h bi | tati furth ' ti f
count i ngt Bt MR I 1+ HHGTedt st it ABREGF 178 Y200 SEGly the”
| it o 5 Ly it t
Ty Cal 5B CRe o ome e H i hg e TR PecR chidanel

when thepbi-gh RE{d e ouRheEt t1Rg MBWRId Ny means exceeds a predeterm ned
value. I'n the fifth aspect of the present invention, there is 25 provided a

nobi | e station in paGDMéy mhjd#£l coavupitcali alesystion meamsnteat iqucidiiga
plurality of base stations, the nobile station conprising: base station
deci si onineansifide deddiayy to hdsetséat the phginpisignaiatremsssitseflotoor
communi cates with through a perch 30 channel by receiving the perch channel
transni tthe Mobhlhesrsion- bysthe MaBng phghad Jingrasmiésddmd reafeei s5on

nmeans for deci di in an (dl e nbde as . to whether the pagin i gnal
T anki t FEFoRTaheOT nBBFI DYstidt TOHME F5APthd SRR EA0R TS received or not

by Santerm (tent LEEERN:HYy ML {65 Hdd oG- Bk A YA SERR ' Che
receiving quality of the perch channel, wherein
the receiving quality measurement means carries out the
measurement of the receiving quality of the perch channel in
15 synchronization with timing of receiving the paging signal when
the paging signal reception decision means decides that the
paging signal is received.
Here, themobile stationmay further comprise counting means
for counting a time period from a latest measurement of the
20 receivingquality of the perch channel, and the receiving quality
measurement means may carry out the measurement of the receiving
quality of the perch channel when the time period counted by
the counting means exceeds a predetermined value.
In the fifth aspect of the present invention, there is
25 provided a mobile station in a CDMA mobile communication system
communicating with a plurality of base stations, the mobile
station comprising:
base station decision means for deciding a base station the

mobile station waits for or communicates with through a perch

30 channel by receiving the perch channel transmitted from the base
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receiving quality of the perch channel, wherein the receiving quality

measur enment neans carries out the neasurenent of the receiving quality of
the perch channel in 1o synchronization with timng of receiving the paging
si gnal wheattiem:pagi ng signal reception decision nmeans decides that the
pagi ng signal is received. Here, the nobile station may further_conprise
counti ng neanEagﬂ@B(ﬁiﬂﬂ4¥mf%F%Pﬁé0§eQQQ}Q#QFN@@Pﬁﬁe§9ﬂﬂ@%ﬁ#@%@ﬁtl@faﬂhe

roasur oA CnRe 9 8 %e%f‘i{ e AR aRbrt BRatnd yHeore FhGd i FBS o
the perch,ghg ”eété{‘@fBa B¢.d eﬁéggn #ﬂf g%b% R LoURG! B TRANSY

exceeds a predet ermne vaI communi cat1 on syste

lﬂl|I§IngnE@%ﬂ¥¥%%n@0rgE@ﬁ¥fghnuéﬁaple access, the base stations enpl oy
the same radio frequency. Accordingly, the perch channel s and pagi ng

channel s of raeeliasl&@t@ﬁammgamaaémrém@ns:mntdaa@b OfolthehektdiBrifgi @he
frequency, and are identified by the spreading codes. This makes it

possi bl erecedseirigequadi¢ysteget hehpelrcheciarselhe w2feredno frequency and
extracts the spread nodul ation signal, in comon to receive the perch
channel s and ph§i rr@mmgsqutaﬂertabyneaéa@@mgﬂt Heeapsi a1 1efeoudditthe
stage by matching the timng recei ving these channels. As descri bed

above, bBEIFYE M bags §P&n§ﬁ%@éﬁﬁPSyQHﬁ;1§b @gnén%uﬂ%FFPeﬁﬁﬁﬂﬂﬁluéér
di f d t. f dat t

[t ecioncy HAREOITLER b PRgVAbBuEL ARG OboF BHREH Y ¥ hEAEOMe I TG RUarPED of

the perchygh n Oél ?1%' ”% é%}?@ﬁhnb%% S§16Hem8%‘?{ cﬂé’é?d}ﬁ@v‘?@)%"?ﬁ@

interference i mre e|v chan pagi ng channe

Further”?ééaddléi@hél”&sp%%éEEVQ& much |nterference because of a great
nurmber of Such user radio waves, the number

Here, themobile stationmay further comprise counting means
for counting a time period from a latest measurement of the
15 receivingquality of the perch channel, and the receiving quality
measurement means may carry out the measurement of the receiving
quality of the perch channel when the time period counted by
the counting means exceeds a predetermined value.
Thus, in the mobile communication systemutilizing the code
20 divisionmultiple access, the base stations employ the same radio
frequency. Accordingly, the perch channels and paging channels
of the base stations are all transmitted on the same radio
frequency, and are identified by the spreading codes. This
makes it possible to use the radio stage, which receives the
25 radio frequency and extracts the spread modulation signal, in
common to receive the perch channels and paging channels, thereby
reducing the uptime of the radio stage by matching the timing
of receiving these channels.
As described above, because the base stations employ the

30 same radio frequency, user radio waves of voices or data are

- 17 -



of paging signals transmtted fromthe base stations over the paging
channels are also increased. In contrast, in tine periods suffering only
small interference fromthe user radio 1o waves, the nunber of paging

si gnal s atapskranaf¢roedt A thee sanatf oaguUENEY + h&phgi agnchaimg sabeudl so

reduced. Thus, the receiying guality of the perch channels or paging
channel sth@efefdadGH 1R $Pa Qﬁi§§Qﬁ+Y¥%ﬁugH€§¥ﬁyt Yagi R§TSysdranngl

such a manner. t.hat roved mﬁ%Fﬁa decr eas t_he nupber. 1s of the
n

paging SPbnEPg G A AEPreR SR 1o an  MRcFEde TR0 Re MRiber DOCREISOf . Thi s
teaches 10eL 0 0 29 L 0EC FEUGE! LB BRSHIAGhA Ro1E-0BSE SR AL 2

hi gh | eve e receiving quality chann

necessary to pet@RI¥nde, {heRURNAimd PBRRIWAN G hRubsCain doravalidy of
the perch channel, 20 thereby increasing the quality neasurenent frequency.

Accor di ngetau@ree ocfSReeiradt thempe esefit suavenisedn, radioswagerf,i qHehsHbBr
that it carries out the quality neasurenent of the perch channel in

synchr onofaprging tigmel s et ransthititedgf rom the peggagssagnains Wwvsrwthe
automatical ly increase_the zs nmeasurenent frequency of the receiving quality
of the pPRERANGIERNCLA BFE cHstO WhBEECAHReG ecel Vi AGNEFASEy iB [tawme

(her eby CbTra! 09, dhe select),on seu apy, of fhe base stalipn, bl degcose
h . hi gh h Al 30 th ti . ddi ti

per el COGADEE | Syl GphCE" SR oS00 SPabicPRtely SRPUE KOy 1 8L pon

ti f i [RY] | j f.4h h

(e OB I estor MERSUELAR,O! dihenfEsel Ype Bl LLupod ho BTN 1o

perch chapash Wenghhae i ehaR¥ed b MBeeXsLedsadn B edefrerpa §ef gV aliienn 81 Ehi S

makes it possible t0o carry out the neasurenent of the TrecCeiving quality of
t he per chepeamdielomttie riramenmi Eseduefalequency of the paging signals in
such a manner that it is improved with a decrease in the number
15 of the paging signals, and impaired with an increase in the number
thereof. This teaches that to maintain the selection accuracy
of the base station at a high level when the receiving quality
of the perch channel is low, it is necessary to increase the
frequency of measuring the receiving quality of the perch channel,
20 thereby increasing the quality measurement frequency.
According to one aspect of the present invention, it is
configured such that it carries out the quality measurement of
the perch channel in synchronization with the received timing
of the paging signal. This will automatically increase the
25 measurement frequency of the receiving quality of the perch
channel in the case where the receiving quality is low, thereby
improving the selection accuracy of the base station, but
decrease the measurement frequency in the case where the
receiving quality of the perch channel is high, thereby saving

30 the power consumption. In addition, the present invention is
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even when the paging signals are very few such as in mdnight. The above and
ot her objects, effects, features, and advantages of the present invention
will beconme nore apparent 10 fromthe followi ng description of enbodi nents
t her eof c@kERglFedcsjamEthiadn iwi cloutess ddwwrpansad time Agom BRERatest
DESCRI PTI ON OF THE DRAWNGS 15 Fig. 1 is_a d|a ramillustrating an exanple
of a m)tﬂ“F%SUEéHﬁurﬂfcai%tﬂ%nr%@tlé’rﬁngzl‘éuaélltg c%?rapiet?qﬂa%? Rpel, and

ystem i §sieuh e ”S'%rg%waﬁﬁ #.ﬁ%%@%%\%ﬂ%gf% St b PRk e
LM ng beluReRISEHAD g codsadere it sl 41 psdier,

stations”to scherrat|c |agram|Hlustra |ng a
strugt U“?ni?% mi e G cgég bl 'tQJ éaffgao%fthe&?é | fediAFidht! B3t rtaﬁé ng a
structure o a pagi anne Fi g i's a block diagram show ng a

confi gurﬁét@quhgaqrmjt@y éfath@npb%mldﬁhﬁﬂélpa@sﬁntmlriw:ﬁ@ﬁwl eReliency

applied; Fig. 7 is a schematic diagramillustrating an operation in
accor daneeewi whehhehpr eeeyiing miemiads; ade Fegy Faws sushhasnai hcmdidadrarnt .
illustrating an operation of - 19 deciding a new perch; Fig. 9 is a

schemati ¢ di dijn@anabbivestaral i dghen opgexttion effeddd di hgadures peanfl when
using the first and second steps to search for the new perch; 5 Fig. 10 is
a fl owchadvantpgss &f ddrarPbpepati davemtien whhill @egcaﬁwrsogezap@aﬁ@lh

Fi S a owch illusirati an operation of t bile. station,in
Figl%3 %rom Lﬁemgoiiow1ng escrf 1on g% embodimen s tggreof taken in

conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

15 Fig. 1 is a diagram illustrating an example of a mobile
communication system;
Fig. 2 is a schematic diagram illustrating a method of using
spreading codes of the mobile communication system;
Fig. 3 is a schematic diagram illustrating relationships
20 of the timing between scrambling codes for the signals
transmitted from base stations to a mobile station;
Fig. 4 is a schematic diagram illustrating a structure of
a perch channel;
Fig. 5 is a schematic diagram illustrating a structure of
25 a paging channel;
Fig. 6 is a block diagram showing a configuration of a mobile
station to which the present invention is applied;
Fig. 7 is a schematic diagram illustrating an operation in
accordance with the present invention;

30 Fig. 8 is a schematic diagram illustrating an operation of
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Fig. 12 is a block diagram showi ng a configuration of a 10 nobile station
to which the present invention is applied; Fig. 13 is a flowhart
illustrating an operation of a nobile station in accordance with the present
i nventi odeckidd.ndl4 isew Peawthart illustrating an operation of a nobile
station in accordance with the present invention; and 15 Fig. 15 is a
schemati ¢ di afiam Pl i8sa reghemadicogéamtam 1lskas brafdary an @perat ienagifs
when the cel |l search control method in accordance with_the present

i nvent i ofeFdddpt & iRy BPRTARL FDODESRS Y| EReOE 1HSE PREGERRESEMERER RENTES
20 The inventio%\MI{ now be described with reference to the acconpanying
dramﬁngsseéﬁgau EeFPSW FGEC bl ock di agram showi ng a configuration of

a mhile 25 ?&ngti i 105 i EFO%% @Sf?iquMiﬁg "%gz%%%f&@ioﬁ 00 8e

stati'on 500 conpri ses @ nobilTe station transcel ver , ~a user Interface

504, a nghBhhes idw,Pase 82t iigN #pformation acquisition and processing unit
506, a comon controller 508, a cell search controller 510, a nenory 512,

an antenna 51gignd 130 is basf3dcHart helMobitratsingi apn apst@vnohn dfi khé,
only portions - 20 associated with the present invention are illustrated.
The nobimebdtlat issatiansda \Ferg 502; denodul at es user i nformation and control
signals transmtted fromthe base stations after their radio frequency
nmodul ation, aRdds thZans®i @t bhgcksaliagpanml showin@nar elondiigarstabnerok hair
coding and nodul ation. The nobile station transceiver 502 is connected to
t he Hht eRAR1S™ SRt LeBr tontdtick etBB4 PTARERb BN SS9t ORI L8r 2508 k27 i es

out the over a{?ligC.OTErfé a g&o&%%a@@'ﬂlﬁéé@%éggng an operation of a mobile
station in accordance with the present invention;
Fig. 14 is a flowchart illustrating an operation of a mobile
station in accordance with the present invention; and
15 Fig. 15 is a schematic diagram illustrating an operation
state observed on a time axis when the cell search control method

in accordance with the present invention is operating.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
20
The invention will now be described with reference to the
accompanying drawings.
EMBODIMENT 1
Fig. 6 is a block diagram showing a configuration of a mobile
25 station to which the present invention is applied.

A mobile station 500 comprises a mobile station transceiver
.502,auserinterface504,armﬂghboringbasestationinformation
acquisition and processing unit 506, a common controller 508,
a cell search controller 510, a memory 512, an antenna 514 and

30 abus516. Inthemobile stationas shown inFig. 6, only portions
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10 The cell search controller 510 controls the cell search operation with
regulating the timng in accordance with neighboring base station

i nformation, and stores search results into the nenory 512. The nei ghboring
base st aabgpdidtasdravioh at@uimtdesentantvelbt poncase ngl st ra@&@d ecei ves
and processes scranbling code information about the nei ghboring base

stati ons sentTheomdtiele vétating Hasnscativer, Hhel deopdsiliatent osehe nenory
512. The bus 516 interconnects the commn controller 508, cell search

cont rol | énESIMatiedyhandi s@rHaEel s$AeNGA S iFeARENLsH e Dol BeRuitdie ikasand
processin% unit 506_and nenugy 512, Fig: 7 1S a sc qutic diagéﬁa?
i || ust r aBFAG1ONDpRE REFof e T (FRApPeSEMAUGRENRt MBA Ve BBer n of the

bi | ti 602. in Fig. .7 w]l be .d i-bed wit to.th
oL ShELENSOP U ELS L DOICDS GeSPTba YL FSLETRRTE ot B
the mobi hgd Rbabh e 147 C%é%?%i‘ﬂé %ﬁ:@si&ﬁﬁ%gécém&%wgﬁ%gg%gﬁ by
its nei ghboring basé stations fromthe visiting base station, from WhiC

the nmobi ke shalipMtesnal was tdied pagerg iindforFaEEORBO4 and stores the
information into a code table 608 of the 30 nei ghboring base stations in a

code tabl e 60%hencontoreramytasller2508 ldaisties eslut nthkheokefta hhndost de 10f
Fig. 7 (step 8902). Using the table 608, the nobile station 602 carries out
t he cel | ofedihzh riolpiper sltadhizomel s wi t h unknown scranbling codes and phases

(step S904), creates a table 606 for holding the 5 scranbling codes and
phasks of t heTBgptagled persrhci@iHerel{eri 9 ldbisentrad sarttwsCenlt irearch

ri ght-hand side of Fi 7 st ep, 890 ; . and elimnates the scranbling
codes f rBPletrﬁé:Jc%‘aewiLgBI é)eé%l% lnghg)nr?eitgﬁ%b?gn&nbé’scep%’fé?%’ﬁs WstRp 5908).
As for tH%i%%{b%‘er&rB‘aeéé g@é%boﬁ%@&rﬁ%tcﬁ.ac%yra%% lé'%tcéfes search results
into the memory 512.
The neighboring base station information acquisition and

15 processing unit 506 receives and processes scrambling code
information about the neighboring base stations sent from the
visiting base station, and stores it into the memory 512.

The bus 516 interconnects the common controller 508, cell
search controller 510, neighboring base station information

20 acquisition and processing unit 506 and memory 512.

Fig. 7 is a schematic diagram illustrating an operation of
the present invention. The operationfof the mobile station 602
in Fig. 7 will now be described with reference to the flowchart
of Fig. 10.

25 As illustrated in the right-~hand side of Fig. 7, the mobile
station 602 captures information about scrambling codes used
by its neighboring base stations from the visiting base station,
from which the mobile station receives the paging information,
and stores the information into a code table 608 of the

30 neighboring base stations in a code table 604 on the memory as
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10 then (broken line arrows on the right-hand side of Fig. 7), both their
scranbl i ng codes and phases are unknown. As described above, the phases
correspond to the phase differences between the scranmbling codes. In Fig.

7, nunericalusexafy@siar ehd lldst raspd efiddheophase diffeseapesdiet yeen the
scranbling is codes with regard to the timng the nobile station has as a
reference, whiUshngutke tablexs0sl,eshereobdfreesdrdtetionns 0 2rasrrokscbupsthene
chip corresponds to one bit of a spreading code consisting of a bit stream
of "0" ageélll'9eamtivi igralpemsch hehannews twictpbhkaoymt $onamdrlrires ogatleshe
20 cell search, and when it can capture a cell, it transfers it _to the

capt ur edangbphasts (§66pP3PAP4) Figreates 2 skabAst &0 B9Famoliding r Bheng

b |5 SCEAOH TS e AT PSR el thedc RPN bad Bl GHATNPRSubhBLP

25 of Fig, .1k Fg 8 illustrat | . i . Qut h LESst

step as PRANI S arien of i - e IO L o P e bl B3,
h far 4 he - h i ' ' i

of - sear cAndy SRARFAPEEE DenkNEC PRI ) Hody (BEDRFE i oad? L981L) bl BeXP

perfor ms e B82h ek IRIsd eapsHibRg terephgses of the captured perch

channel s (step S1004). ~Subsequently, it conpares both the results (step
51006); nakesAsafdacitti®npéhah ahunpeylch whieh idamdobebeucaptiyegaphtiad s
perches is a new perch channel (step S1008); and identifies the scranbling
codelhy skecut bmpkdre lsiavdadzows tdn thes rdgh f ohankdes iger ofi Ehgnnél) ,( bodh
S1010). Fig. 9 illustrates an_exanple of a decision operation of the new
perch usthgittheerasbling sQdwd 8hdpphasaheafewpesRown. As described

above, the phases correspond to the phase differences between
the scrambling codes. In Fig. 7, numerical examples are
illustrated of the phase differences between the scrambling
15 codes with regard to the timing the mobile station has as a
reference, which numerical examples are represented in terms
of chips (one chip corresponds to one bit of a spreading code
consisting of a bit stream of "0" and "17).
Moving along the arrow, the mobile station carries out the
20 cell search, and when it can capture a cell, it transfers it
to the captured table 606 (step S910).

Fig. 8 is a schematic diagram illustrating an operation of
making a decision of a new perch. The operation of the mobile
station of Fig. 8 will be described with reference to a flowchart

25 of Fig. 11.

Fig. 8 illustrates a case which carries out only the first
step as the new perch search, and decides a new perch from its
result.

To search for the new perch, the mobile station carries out

30 the first step of searching for some phase position (step S1002).
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10 search. It differs fromFig. 8 in that it can nake use of the scranbling
code group information when deciding as to whether the result of the new
perch search is a captured perch or a new perch. 15 1In Fig. 9, Gl, G7, Gl5
and G3 eaphrdesironatéis Sdrtaperifurns adevigidow. sdbrehs fieqd reaadyrihgetle,
G/, Gl5 and G3 denote that the groups, to which the scranbling codes used
for the pheselse Hetlret edpattunmbspeipﬁas@@afm%lﬁhéSerrEt51§@\4énth 15th and

third groug respectlvelé 20 Conparing their phases with those of th
scranbl | AYOSEEIERE bYipst fC?rﬁEaas&&tQP FhCHES UL RE ABeRe S4t2RG bi makes

Step. | norigt ST et hatcrrReaarel at ffﬁ%eaf%h%é“%%@‘:@%fénﬁﬂf SPedteh.

d
ot O aDSEEHRE 34 1 nBRBE B HERAIL | (Wk EBIELODBNG, arid et&‘ﬁ?ﬁwe%'géﬂ%
execut | 08cehnl i dgecouensy fansbbentl thk baddhd dufd anpiAg é@@psngwrpeh%h

search can be inplénented 1n the sang manner as 30 illustrated 1n Figs.

and 9, epggﬂglkhainhélcq@tugg sforogeciding - 23 the new perch, both the
scranbling code and phase as the result of the new perch search. Although

the present eRhgdi fentllgsteateisbanh fexrarhbee odneenlentsisakepes dthibaghotthe
nobi |l e station always carried 5 out the new perch search and captured perch
conf i r mmthénnewhpersiesising the Ehboti ardt sSerengk SoreRfices e Rew pessdnt

invention are not limted to this. For exanple, when carrying out both

sear thesSe&r Gthe neM/and captured perches regularly, such a configuration

can be inplenmgated dn wh QO%P?ngrgerva%%at it can make use of the

scrambling code group information when deciding as to whether
the result of the new perch search is a captured perch or a new
perch.

15 In Fig. 9, Gl1, G7, G15 and G3 each designate a scrambling
code group. More specifically, the Gl, G7, G15 and G3 denote
that the groups, to which the scrambling codes used for the
perches detected at these phases, are the first, seventh, 15th
and third group, respectively.

20 Comparing their phases with those of the scrambling code
groups of the captured perches, the mobile station identifies
a perch if the phases differ, and then carries out the third
step.

In Fig. 9, the perch received at the phase G3 is decided

25 as the new perch because its phase and scrambling code differ
from those of the captured perches.

In addition, although not illustrated in the drawings,
execution of all the steps from the first to third steps as the
new perch search can be implemented in the same manner as

30 illustrated in Figs. 8 and 9, except that it can use, for deciding
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10 are set differently so that one of themis carried out at a higher (or

| ower) frequency than the other. Alternatively, a configuration can be

i npl enented in which they can be controlled adaptively to the conditions as
needed. tiselmeg perthe bewhpthehscaemitsl dmgisodadanlyphameaasnd Hera eyl br ed
perches with the 15 results of the new perch search, a simlar effect can be
achi evedbf Bbedessw ihedchbeearathe present invention can provide the

control nethod of neighboring cell search, and the nobile station, wth

maki ng use ofAlRBOHGRaltRRTBFCe SMIRIIRENL 4y ftFERokED ShRTF et ®and
ith mnimzi th ti d ti 20 ired th | |
search ByOPRETHGNGS STAEi 67 WAGHIE thRcFORI I ¥ha hsih 2 bBey Sof Akt ed
t SE E | . i f :
SyStem SECOMR EIBCH VENT N o agcRd cull JEBi O sheBigaatn
block di aghafeah o, CORE| GHbBLLRR s an ERRILIahBE 1 thP LMY Phddient

present invention is applied. Fig. 12 shows only portions of the no
station pggesitale ard thot Neimi es@ntol BKeRt.i OFor3@anmPbel, ewbkat icir3PPng

conprises a radio signal transceiver - 24 302, a traffic channel
transceioet Bo4h scumscheéent fotatbe3dew andaraptuadngderekbesver@iBray,
perch channel receiving quality neasurenent controller 310, a paging signa
r ecei versBeh, a conhhavnatdery chnebe3implamgaed) iznshigh hedind ndieraadsa
common 5 bus 320. The radio signal transceiver 302 connected to the antenna
318 %% a2HEV§RE G feEeRIMYNgOUskRRtioRYQRatNeN afocarEdnd st gtgadiigher
transmtfed froma base station.after. radiqg freq c dul ation, and for
transnitk?ﬁg%ﬁﬂﬁfﬁ B?EH?ﬂﬁYI%h%%n¥P8IQﬁbq§ﬁ0ﬁ§QY¥5Hg%ﬁyéﬁ¥oiées or data
to be trégﬁ@qitgttﬁdagic?méé}? be implemented in which they can be controlled
adaptively to the conditions as needed. As long as the new perch
decision is made by comparing the captured perches with the
15 results of the new perch search, a similar effect can be achieved.

As described above, the present invention can provide the
control method of neighboring cell search, and the mobile station,
with making use of the advantages of the inter-cell asynchronous
system, and with minimizing the power consumption and time

20 required for the cell search by the mobile station without

increasing the total cost of the system.

SECOND EMBODIMENT
Next, the second embodiment of the present invention will
25 Dbe described with reference to Figs. 12-15.
Fig. 12 is a block diagram showing a configuration of a
mobile station to which the present invention is applied.
Fig. 12 shows only portions of the mobile station associated
with the present invention.

30 A mobile station 300 comprises a radio signal transceiver
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nobile station to the base station. Although it is integrally illustrated
in Fig. 12, the transmtter and receiver can be provided separately. The
traffic channel transceiver 304 connected to both the radi o signal

transcei yon ,3@2 tand 1561 cA&nhelierfragts SO6ves aodevicauder carerfMgecousoeodec
of the user information such as voice or data. The perch channel receiver

308 neasdarpsrthechaaeaiedi mgoguatet \3 08 , tdh@agrekicivdmnadl reaed vixgrqaocasity
broadcast information fromthe base station by decoding the perch channel.
The per cinealsamesienecepnitdy lgued i 34020 argagiRae Al Jo6h roefedvaro,318suiang a
command to the perch channel receiver 308, controls the neasurenent

oper at | oBOBMOThEOTHERR} e g3 btial @ (RERATY hel ferah AHaARBR. 3 FReapsgRrigORMgRal

recei ver 312 receives and decodes a pagi ng signal sent fromthe base
st at idn. P¥#fe 3¢Phmon control ler 314 carries out the overall 25 control of the

mobi | e stat | Oﬁﬁgaggar%t#ﬁ sgfléf?%oéglgn%éeﬂ%%f S2 t%&ﬁﬁgg%e\@rﬂooﬁg?étmeﬁha

i nformati on. C nterconnec e perch chan recerver

308, perghgchannel ge {68l HJHY lﬂé@émgn@eaﬁgfnfﬂkomwéheén%loa @@Hittggl

signal receiver 312, common controller 314 and nenory 316. 30 Next,

oper ati ogighaihet FRREME tHed i OFoM Ehbslee Statidh aFHdr gﬁéatiidDrfﬁ\é%beB@y
described with reference to Figs. 13 and 14. As descri bed above, the

i nt er m t tnextureetciedn | ngnide dioy greeansmidppln edus ert he fratmé eishatommncoBesiodes,
as disclosed in the 5 foregoing paper "Japan's Revised Proposal for
Candl@at & nRadinga T ans abesitorvdTeedsobag@atia | tW- Re0d:ran Smik tRel i SedmPibeosal
Version 1. 1" , a great nunber of nobile stations are divided into a

pl ur al i t oS Igt sitpst 1aRdteakhephgrry Stiadridn asH HRBAUGH dife 1ofinkRIGRAYS
s mpped 190ta 2, 2haoke Biys! opl channgl, Lo do. ¢onfi U e LS RAIL NG o
provided separately. The traffic channel transceiver 304
connected to both the radio signal transceiver 302 and user
15 1interface 306 is a device for carrying out codec of the user
information such as voice or data. The perch channel receiver
308 measures the receiving quality of the perch channel, and
extracts broadcast information from the base station by decoding
the perch channel. The perch channel receiving quality
20 measurement controller 310, issuing a command to the perch
channel receiver 308, controls the measurement operation of the
receiving quality of the perch channel. The paging signal
receiver 312 receives and decodes a paging signal sent from the
base station. The common controller 314 carries out the overall
25 control of the mobile station, and the memory 316 is used for
storing various items of information. The common bus 320
interconnects the perch channel receiver 308, perch channel
receiving quality measurement controller 310, paging signal

receiver 312, common controller 314 and memory 316.

30 Next, the operation of the mobile station with such a
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signal assigned to one of the groups. In Fig. 5 reference synbols Pls each
designate a very short signal inform ng whether paging is present or not;
and MJl's each designate a portion including paging information (ID nunber
of nobi | eoaffdigurrgtidhewiblnbbi desstrdtiesh wictkei vefereadd fRtigs, IBrand
and then the MJ portion only when a decision is made that the paging is
present l#romthe receiving result of the PI portion. Fig. 13 is a flowchart
illustrating the operation of the nobile station in accordance with the

present invenRFoAeserinrd wpeve . sthe dntreEnytsead (RGReVABI & aGhahgUutor
i Vi t he PI, . fi (st 51402) , d wh the tim it
Lot tvat 6Lt ABPRAED 10 §ha Mpbdn Shat S (BEPSGAt e a5 A 951 P8Res off FRt he
i i | t S1404 i t, decij t i i t
Prom T heEPeead g RatEr L IpPass L RHLTERE Bpesth TR AR DL, KRgES
transcei yer, ;302 {SI6R Tél:ﬂq@lo%f 88”&@-@0%?”&4'—%&@91@@\31%@ Eiﬂg}%B?Q'lng
is present, 1t continués to operate the radio signal transceiver 3 step

S1406) . feridhiersame t] @Prbtatcﬁ(fmélis offNRoPAdidN g tH tiGths I££€1 V¥ i 48821 he o
recei ve the paging signal (step S1408), and causes the 30 perch channel

recei vi ng glairdlitpastr gpenpscordndlea@ch3plgting -sP2fnailsaws iidreedovunead o
the perch channel receiver 308 to neasure the receiving quality of the
per ch charfindlheg sgepups4iG) margudd equént lay,singdecipdess i@l hehamhee 1 ndovi dual
operations have been conpleted (step 51412), stops_the operation of the
radi ¥ s §P&fguFansbei PagigR AhaRNedHl etF)écg(s% eplérstmnatesdanaagingnt |
e et g oLt eseiing Lhe Bl oiee, (USR P110%kae 1 Herdhoe
R R K D A e o e 1
nMeasurengilging is present or not; and MUIs each designate a portion
including paging information (ID number of mobile station). The

15 mobile station receives the PI portion, first, and then the MUI
portion only when a decision is made that the paging is present
from the receiving result of the PI portion.

Fig. 13 is a flowchart illustrating the operation of the
mobile station in accordance with the present invention.

20 The mobile station decides as to whether a timing for
receiving the PI comes, first (step S1402), and when the timing
comes, it activates the radio signal transceiver 302 to receive
the PI portion in the paging signal (step S1404). When it decides
that the paging is not present from the receiving result, it

25 stops the operation of the radio signal transceiver 302 (step
S1414). 1In contrast, when it decides that the paging is present,
it continues to operate the radio signal transceiver 302 (step
S1406). At the same time, it commands the paging signal receiver

312 to receive the paging signal (step S1408), and causes the

30 perch channel receiving quality measurement controller 310 to
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The nobile station decides as to whether a timng for receiving the PI
cones, first (step S1502), and when the timng cones, it activates the
radi o signal transceiver 302 to receive the Pl portion in the paging signal

(step S15@Aue Wied démilgaides thet pairdhenaghel +&cedivdy SRt drasukhge
receiving result, it proceeds to the decision step of the el apsed tine from

t he | at eshe gteteiyingasurainety 65t ehesHB¢h Vhemride ésappedlid h@e) has
exceeded the predeterm ned value, it carries out the sanme operation as when
t he deci Subseguentiéyt hat deweigag whethear §benindd visiepl IH63 L 1vhen have

el apsed tinme is below the predetermned value, it halts the operation of

t he radi besinydmpahedeilwdep b4 130 epsEPPs)the P gaatd Gbrok hehfexadio

i m . 502). | A it .deci h i i .

br oscnt St Ehap CEIBBFCIER O] tREn BOBBAAS  hEtPRAFd S bhal R aedd Ver
302 25 1 . i bto. h ' '

recei ve§ %q%foéggéré?% %Eﬁll}gs%%gllgfgaﬁ%}/l %%i%io??ﬁg%dqg‘;cg%@g%h# Igcg) ’
perch channel wigeei ¥i Ngs Ayakh by, JFRASUN £ trSANAQ! {BE BHR AL SFUB £

.ecej i |
command to the lggg'rc 4c anne%ir ecel ver g%ggto msas%re t he recel ving qulzlclq’ﬁy

of the pejgdy rdasegh ot b &9 §1éé%)ﬁig§ﬁb§€§]5ﬁn6ﬁ’,céi:rﬁﬁﬁigd%"h@stﬁ@ whsther
the individual - 27 operations have been conpleted (step 51514), stops the

oper at i ojjuadf i t Piend Bshi bemegrak tt tAoSCEh¥ afhS0 2 piedecoephehed €Shepp8isEkal ,
and waits until the next timng of receiving the PI conmes (step $S1502). 5
Fi g. 145 ihas etapeed afdiegrahei binestiran$ ngquad idpemee dsnresgteatte. obser ved on
a tinme axis when the cell search control nethod in accordance with the
present i nventhifgh mabsper &thatgion ndergdess asg heot ypalhas i 81 idMiaiest oke
Ul L LSRR o8l NSRRI AP Lo POLL SIS LRI ES
comes, it activates the radio signal transceiver 302 to receive
the PI portion in the paging signal (step S1504). When it decides
15 that the paging is not present from the receiving result, it
proceeds to the decision step of the elapsed time from the latest
quality measurement (step S$1508). When the elapsed time has
exceeded the predetermined value, it carries out the same
operation as when the decision is made that the paging is present
20 (step S1506). When the elapsed time is below the predetermined
value, it halts the operation of the radio signal transceiver
302 (step S1516), and waits for the next timing (step S1502).
In contrast, when it decides that the paging is present at step
S1504, it continues to operate the radio signal transceiver 302
25 (step S1506). At the same time, it commands the paging signal
receiver 312 to receive the paging signal (step S1510), and
causes the perch channel receiving quality measurement
controller 310 to issue the command to the perch channel receiver

308 to measure the receiving quality of the perch channel (step

30 S1512). Subsequently, it decides as to whether the individual
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of executing the quality neasurenent of the perch channel. The bottom view
illustrates the paging reception taking an exanple of a paging channel in
whi ch a pagi ng signal consists of the PlIs (narrow portions) and MJ s (w de
porti onsypeibed crfrehBive beeni adinpaed ddé sfregsSn6d 4f, she paditreg oipefratradnon,
the corresponding MJ s are denoted as a shadowed portion, whereas when they
i ndi cat eof Hhabsashice sofgnak i sge Lrkar 382 vhent femplaite s thn&@lddl @, a

bl ank. Thus, the nobile station does not receive the blank MJ s because

t hey hav@nﬁowﬁééﬁnljnitﬂfloftﬁét PEt ZMANG 19 teet €U LINY Ifihg% PﬂS,CQi‘&%%rQJFFﬁ@Pto
t he presggg invention, the receiving quality nmeasurenent of the perch
channel €8rtrolled i n accordance with the presence or absence of the

Pagi ng 1 nfor 18 0N 53R L6l e - yhen the- R0l 09, At 1RLT R 3. A eoet.

t he surement~o he“per ch” chann cel ving qual S exe at™t he

sane tingrase! B8sBIYSWon! £AGREd Qi IRBIAATNENER 1118 RAHHE I 06 IBid PR &S
absent, the neasurenent of the perch channel receiving quality 1s skipped.

As descrifedcaaantdewetbodineiraseandiing ot 168 AlfLsEpératAvRNti on is
configured such that the nobile station controls 30 the timng of neasuring
t he receivi ngIguEl gt i Sof thieet ppreie®d 1 bhahnalt eisnt henghadhitzamears udheh be
paging signal to the nobile station so that the neasurenent of the

recei vi ngf quia¢ ingroh cienngér,candhithadbot somay i ewdl dltsdirait € andoasagngh
the reception of the paging signal. This nmakes it possible to save the
powe® 5 EBASEHHATON wiIFEeHt BPAtIP hel hi BRCatonr aiPwfdeBPESt iDRY Ehens
best base_station.. Furthernore, the enbodi nent is onfigyred such ihatT%%

counts tRE SFGHEEATY S AORLHY %?Eﬁgﬁptopftﬁ S BESGH i alit& rty
the per 9?0%@%9{1%11’@?%1]}’1{4@&5@8selcﬁgsﬁggti'tr{{;g UGS o h0tHRE Y edstaLhped

value, it carries out e neasurement - o

of a paging channel in which a paging signal consists of the
PIs (narrow portions) and MUIs (wide portions). When the PIs

15 1indicate the presence of the paging information, the
corresponding MUIs are denoted as a shadowed portion, whereas
when they indicate the absence of the paging information, the
MUIs are denoted as a blank. Thus, the mobile station does not
receive the blank MUIs because they have no paging information.

20 As illustrated in Fig. 15, according to the present
invention, the receiving quality measurement of the perch
channel is controlled in accordance with the presence or absence
of the paging information. Specifically, when the paging
information is present, the measurement of the perch channel

25 receiving quality is executed at the same time as the paging
reception, whereas when the paging information is absent, the
measurement of the perch channel receiving quality is skipped.

As described above, the embodiment according to the present

invention is configured such that the mobile station controls

30 the timing of measuring the receiving quality of the perch
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receiving quality of the perch channel. This makes it possible to maintain
the accuracy of selecting the best base station at a higher accuracy,
making i s possible to further reduce the power consunption. 15 OTHER

EVMBODI MEMREnA® 1t 4. By ndrarsial gatebnt e thhithé gererad iignabi teé the mobile
comuni cation system | MI-2000 (International Mobile

Tel ecomutiatdtaross 20601 tHeheeHRErdantdoGehbearece i20i lRarqne i s iyp ofr thect )
is making a plan. Details of paging information transm ssion nethod is
descri beBersh phajingmbiakel cavcredogui1sivglid areoys lynwiddsdheaaeephion ty
of the standard, it is nodified slightlé fromthe "Japan's Revi sed

Pr oposal OfoENEaRAFd&% SRANDL Tr aRHF SRRERSTLERRBESHP b U3 RS 2008; Rerewa” .
Specifically, it is confiqgured such th the .information about the presence
and_ sbsercatomn iSRG T AR ERRdna Tog Bier Benn Pt P At eatorne
CHannel ) d.t ' information itself is transmtted over an SCCPCH
(Secondapgggbéﬁgﬁangg%g%nbhysical CHannel ). Al though the 30 physi cal

confi gurati onpi,¢-tifiisndPdi fked dlisodiRBHRM dd coRfigurdh S8R dhdde;t
present specification in the procedure for the nobilé& station to receive

the Pl peblints beiorel apeedvititd ferqragtng meafsermehéan, odndHo re€eive nide
paging information itself only when a decision is nmade that the paging is
present auadirgsyift theofpaemdeichiangnehe #hd wheni bhehe lefifsed timehexceeds
intermttent reception obtained fromthe procedure. Accordingly, it will be
obvi bus tHe presietermningd Hadwe adtt GRETr1ee PHESERE MeAEHFemRenitsof the
applicable tog the "3GIS 25.211 V3.3.0", In addition, it is obvious for

| It \ )
those skfFCEFYINY KA TYHAE the BRESRAENARDEN | o NS iNARSE +FRP8a1iPd he

radio SCQ%”%%f%E%iﬁbﬁgeaggggra%%to%a%electing the best base station at

a higher accuracy, making is possible to further reduce the power
consumption.

15
OTHER EMBODIMENTS

As to the standards of the third generation mobile

communication system, IMT-2000 (International Mobile
Telecommunications-2000), the 3GPP (Third Generation

20 Partnership Project) is making a plan. Details of paging
information transmission method is described in the standard
"3GTS 25.211 V3.3.0". To increase the versatility of the
standard, it is modified slightly from the "Japan's Revised
Proposal for Candidate Radio Transmission Technology on

25 IMT-2000: W-CDMA". Specifically, it is configured such that the
information about the presence and absence of the paging is
transmitted over a PICH (Paging Indicator CHannel), and the
paging information itself is transmitted over an SCCPCH
(Secondary Common Control Physical CHannel). Although the

30 physical configuration is thus modified, the standard is the
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be inplenented in any radi o schenes utilizing the present invention.
Mor eover, although the foregoing enbodi nents handle the case in which the
enbodi ments are inplenented i ndependently, 15 the present invention is not

limted Jands thFéJbr@é@ﬁod %pefwfleé@@% cANPh 83+ o8Bl eoOr BEGH AR 1e
enbodi ments can be 1npl enentéd, which will be obvious to those skilled in

t he aH:st@ﬁloﬂHﬁB|ﬁ%d§£¢®EﬂhbSPllpo%tE¢h begoate coatedl imef itk imagi GRVA
nobi | e communi cation systemincluding a nobile station which decides a base
st ati on infhermealyiian stand oro ie¢ceiver the peging contermatidsy rtesel ¢i aglya
perch channel transmtted fromthe base station, and which nonitors a

pagi ng STRMAI 2t 8eEAS Lasbil® B3¢ | bhaby theaRa BENT| hEePRESEH: Er‘%c@eplfﬁiﬁﬁltn

Eﬂil é?'ezoﬁ”reesiﬁf;ﬁdqée%%?s%ic[‘qé B et F et aact Rt ernPERREY | o
T ey tactBE AR BRI ed dn NN R0GEBREA) WidbodnThBT 100 4R 0l B
met hod aa‘bshe}lwo&n ﬁb@éﬂsknhf@ﬁrfﬁt ézgﬁtlehsg%hbh Br S mrﬁ% of ohhe

receiving quality the perc anne is carried out statlon

when a ign@% Pehicath oWy athéropuas! atesti masuseoent ah HERIT€LehVi g is
quality of e perch channel exceeds a predeterm ned value. 3. A CDVA nobile

conmmuni calbv dpusy §bemthodaudikigl e @obn | the séat i thatothenpeaisierst virtveation
plurality of base stations, each of said base stations characterized by
conpoi si hyg: npér dichbedet ot tdves i ading sodeare $ odesicaridnedt Bhgve , peathcan
channel to the _nobile station; and_paging signal transmtting nmeans for
transni tRendgmRpl QﬂﬁﬂFﬁdsﬂgnﬁnX(f@ﬂéonﬁﬁ Mes atitdd,1zhyg the present

invention.
Moreover, although the foregoing embodiments handle the
case in which the embodiments are implemented independently,
15 the present invention is not limited to this. For example, any
proper combination of the foregoing embodiments can be

implemented, which will be obvious to those skilled in the art.
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said nobile station characterized by conprising: base station decision neans
for deciding a base station said nobile station waits for or communi cates
with through the perch channel by receiving the perch channel transmtted
by said perch channel transmtting neans; paging signal reception decision
means for deciding in an idle node as to whether the pagi ng signal
transmtted to said nobile station by said paging signal transmtting neans
i's reggiMed Ora Jtermttent reception; and receiving quality

measur enent” neans tor measuring the - 31 receiving quality of the perch
channel, wherein said receiving quality measurenent neans carries out the

measurenenta ofet Ne JRGRINVI dhil | hi¥cRbat ha Rer eBvahaR8h el "communication

synchroni zatign with timn f._receiving the paging signal when said paging
si gnal SY¥¥cdht ilaﬁwaééflgi oh ﬁ]@%ﬁ&edex%?%l‘é%glﬁh ithe d%‘éjg‘ill & ghafei ShrckiVed.
4. ThetkKPMhomhiel estcatimmi catiit@en Syst em asomhanhibedteés clialm bP, receiving

For cotniaeh, Grpdfel  LaalBiLeed AR e 1BaETBERE RS, oty [y fmene
qual i tyomftanfe per dRrdimennalignadd tehetden wabdleecebathen quay i tyeans of

neasur Setn IRl CAEELSS: Ot int ReecMBRBW efEiMd | ofat e ckegeidd NG iudbht ¥o Pf
the perch channel when the tinme period counted by said counting neans
exceedieHrod r RRHATHRTEE AYuECTB T 1AIREnFPE €ESPi0h in a CDMA nobil e

comruni cat i @rsyisiem octenmunigat itk W hbbal gl uradddipmf basaesstrahkans, said
nmobi l e__station chaﬁg%terg%eqjgy cog%%jsiﬂgﬁngfs%Jgtatiggrdecis%on means _for

decidiﬁ%c%ﬁ%ﬂ%% St5tio8 sard " mobfITE TSt atiron wai ts f 6F "o confuni Cat e Wi t h

t hr oughimipereh reteinmald e pegiivigngighelpeensh thabhel mebahsnstateibrrom t he
base

2. The cell search control method as c¢laimed in c¢laim 1,
characterized in that the measurement of the receiving quality
of the perch channel 1is carried out in the mobile station when
a time period counted from a latest measurement of the receiving

quality of the perch channel exceeds a predetermined value.

3. A CDMA mobile communication system including a mobile
station communicating with a plurality of base stations,
each of said base stations characterized by comprising:
perch channel transmitting means for transmitting a
perch channel to the mobile station; and
paging signal transmitting means for transmitting a
paging signal to the mobile station, and
said mobile station characterized by comprising:
base station decision means for deciding a base station
said mobile station waits for or communicates with through the
perch channel by receiving the perch channel transmitted by said
perch channel transmitting means;
paging signal reception decision means for deciding
in an idle mode as to whether the paging signal transmitted to
said mobile station by said paging signal transmitting means
is received or not by intermittent reception; and

receiving quality measurement means for measuring the
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station; paging signal reception decision neans for deciding in an idle
node as to whether the paging signal transmtted to said nobile station
fromthe base station is received or not by intermttent reception; and
receiving quality neasurenent nmeans for neasuring the receiving quality of
t he perch channel, wherein said receiving quality neasurenent neans carries
out the neasurenent of the receiving quality of the perch channel in
synchronization mth tin%n% recgivhn ﬁ &ﬁgin9n5|gnal when said pagi ng
at

r Lt gea .
si gnal receﬁii mdeci 8l on nean eci des pagi ng signal is received.

- 32 6. Theaimbitersirditicoon qusldltai nedapnrenainm Snedng t hearches actwr i Z8te by

CoNpr i gk g, LHUHH NG ATERRS f%c@ﬁ?{f'i‘ﬁgngc%@ai“t@ Jrericed frama lahestel in
measurenent of the receiving qualit perch_channel , wherein said

recei vﬁﬁ@cﬁf?ﬂi%V%swﬁéﬁen‘ilm%ngfca?erqee‘svw Fhe r%%?s]di“-’erréﬁﬁnéﬁ tfRen
recei véagd quedd ing ofsidrha perefepthanneldevhenohheméani® péetddesoutiietl yhesai d
counting neans e&geed%é%égeqFternined value. 7. A cell search control

met hod® T & COMK Fobid € Cormminicat i on systemincluding a nobile station

whi ch deci des a base station the nobile station waits for or comruni cates

wth by recejvi r channel transmtted fromthe base station,. and
whi ch Yot (EPe. & DML TRE Mg naPRRGnE RECRBEI |4V 8 ST GiF by IASERE ofh  ELALH

interngttenfsrJacePtion in tdesd dbgimpden sed dseakli cseaf Ghe KRt rQIn et hod
conprising the step of: deciding, in the nobile station, as to whether the

pagi ngcosngnal i sigresentonr aountand carrwumy<nner1¢dthérnmbibe:ﬁaﬂe@m

reasur SNt o LECS YT Pl ALLN S LS1080C SheRnel i oy oghnanzati on

wherein said receiving quality measurement means carries out
the measurement of the receiving quality of the perch channel
when the time period counted by said counting means exceeds a

predetermined value.

5. A mobile station in a CDMA mobile communication system
communicating with a plurality of base stations, said mobile
station characterized by comprising:

base station decision means for deciding a bage station said
mobile station waits for or communicates with through a perch
channel by receiving the perch channel transmitted from the base
station;

paging signal reception decision means for deciding in an
idle mode as to whether the paging signal transmitted to said
mobile station from the base station i1is received or not by
intermittent reception; and

receiving quality measurement means for weasuring the
receiving quality of the perch channel, wherein

said receiving gquality measurement means carries out the
measurement of the receiving quality of the perch channel in
gsynchronization with timing of receiving the paging signal when
gsaid paging signal reception decision means decides that the

paging signal is received.
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receiving the paging signal sent to the nobile station when the paging

si gnal

Is present as a result of the decision. - 33

6. The mobile station as claimed in claim 5, further

characterized by comprising counting means for counting a time
period from a latest measurement of the receiving quality of
the perch channel, wherein said receiving quality measurement
means carries out the measurement of the receiving quality of
the perch channel when the time period counted by said counting
means exceeds a predetermined value.

7. A cell search control method in a CDMA mobile communication
system including a mobile station which decides a base station the
mobile station waits for or communicates with by receiving a perch
channel transmitted from the base station, and which monitors a
paging signal to the mobile station by means of intermittent
reception in the idle mode, said cell search control method
comprising the step of:

deciding, 1in the mobile station, as to whether the paging
signal is present or not; and

carrying out, in the mobile station, measurement of receiving
quality of the perch channel in synchronization with timing of
receiving the paging signal sent to the mobile station when the
paging signal is present as a result of the decision.



