2 1 APR 2005 CONTROL METHOD OF SEARCHI NG NEI GHBORI NG CELLS MOBI LE STATI ON
AND MOBI LE COVMUNI CATI ON SYSTEM BACKGROUND OF THE | NVENTI ON FI ERD PR T
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system and a nobrTée constltutlng the system DESCRIPTICN OF THE
RELATED ART 10 A nobil e communi cation systemlike a w despread nobil e phone
systemoffers its services by dividing the entire service area into rather
smal | radio zones call ed cERCXGRGUNSDOMR iTHEI gNVENTIUEh a system
conprises a plurality of base stations 102 for covering divided radio
zones (cells), and nobile stations 104 is for conmunicating with the base
stations by establishing radlo channe S, ence CDVA (DS-CDMA) is
a scheme for a plurality of 0séks ggrcaTﬁyTSU?“ggﬁﬁﬂnlcations &sing thé
sanme radio frequency band by transmtting information through second 20
nodul ati on that spreads a conventional information data nodul ation signal

with a high 'ale FSjo.reegglhmglq»l t 188 tadiLred! 98ala GloBach wemmbsication

identified by~& readi ng Co assig he user. -
system for carrying out multlple access u51ng spread spectra,

and particularly to a neighboring cell search method applied
tohandovercontrolduringcommunicationortx>zonere—selection
s control during the idle mode in the system and a mobile station

constituting the system.
DESCRIPTION OF THE RELATED ART

10 Anmbilecommunicationsystemlikeeawidespreadmobilephone
svstem 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 102 for
covering divided radio zones (cells), and mobile stations 104

15 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
freguency band by transmitting information through second

20 mcdulation 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.




2 1 APR 2005 In the nobile communication system the spreading codg Fiﬁ?zons
for the spreading usually consists of a combination of two types of
spreadi ng codes: a "first spreading code group” with the sane period as an

i nformation synbol period and commonly assigned s to all the base stations;
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synchr onthatspresattihg beddaninmgthe hbBBiIR eafinithi €2€€cheB9aL’%h to which
periodically at the transmtting side. By way of exanple,” EP0852430

di sdltosehe presess tigrsentibnf drs pprhied. channklg. ok, neilghhgrpeg tekes to
perform handover in a CDMA _asynchronous cellul ar system Wen searching
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?hzh%;g&%‘g‘gggﬂg'f %réeﬁolg‘ﬁ%%afiﬁ& -E.nedivgfgug? gasleS ssta 1eons, a)ém? the lower
layer represents 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. By way
of example, EP0852430 discloses a process to search for perch

25 channels of neighboring cells to perform handover in a CDMA
asynchronous cellular system. When searching the
neighboring cell for the handover, a replica code is
synthesized from a short code and a long code. The long code
is sequentially selected from the long codes of neighboring

30 cells transmitted from the visiting base station to a mobile




30 cells transmitted fromthe visiting base station to a nobi | e 2 %1ﬁﬂ%20
2005 station. Correlation is then detected using the |ong code 03
synchroni zation timng. As for the scranbling codes, detection of the
timng requires a |l ong time_because of the |ong period. Accordingly, it is
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contrary,ir practiider-lsetl synchronous system establishing synchronization
between the base stations, the timng of the scranbling codes is exactly
1s adjusted to the timng assigned in advance to the base stations.

Accordingly, the relative timng of the scranbling codes between the base
stations is fixed and unchangeabl e. Conparing the
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I nter-cell asynchronous systemw th the inter-cell synchronous syste t he
former has an advantage over the latter that it does 20 not requir hﬂszmﬁ
timng source such as the GPS (d obal Positioning System) which is
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synchronous 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,thexelativetimingcﬂfthescramblingcodesbetween
the base sfations 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 1s received at a higher




of pilot signals received at the nobile station in a CDVA cel |l ul ar 1 AP
communi cation system In the asynchronous nobil e comruni cation sysgené %me
nobile 20 station must search for a perch quickly whose spreadi ng code
and phase are unknown. As_a nethod of searching for a phase,  there is_ one
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channel i zati on code w thout using the scranbling code. 30 Fig. 4 is a
schefnt ifclutttigatm shlaosilnatwith atkermover efofh2 hokfER € (95ahipear.chIuhhael .
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Thus, 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
15 best base station. By way of example, US5577022 discloses pilot
signal searching operation based on analysis of signal strengths
of pilot signals received at themobile station in a CDMA cellular
communication system.
In the asynchronous mobile communication system, a mobile
20 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
by K. Higuchi, M. Sawahashi and F. Adachi, "“Fast Cell Search
Algorithm In Inter-Cell Asynchronous DS-CDMA Mobile Radio*,
25 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

scrambling code. Here, the “masked symbol” is gpread only by

the channelization code without using the scrambling cede.

30 Fig. 4 is a schematic diagram illustrating a structure of




determ ned at the second step, the nobile station identifies the 1 AP
scranbl i ng code 402 used by the base station (third step). In the 3y594%2@%
which this nethod is applied, a lot of scranbling codes are divided into
groups in advance, In contrast, in the inter-cell synchronous system
since tIe PRESE CHA bnces of the scrambling codes between the base
stations arep. Lh_ a e i Lm n
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method in the inter-cell asynchronous system however, reduires nore power
consunption and tinme for the cell search than the inter-cell synchronous
system presenting a problem of exhausting the battery power of the nobile
term nal quickly. On the other hand, enploying 25 the inter-cel

synchronous systemto sinplify the cell search of the nobile station
presets problens of hindering making full use of the above nentioned
advant ages of the inter-cell asynchronous system and of increasing the
cost of the total system 30 As described above, the nobile comrunication
system such 2 1 APR 2005 as a currently w de spread nobil e phone system
conprises the plurality of base stations 102 for covering divided radio
zones, and the nobile stations 104 for communicating with the base
stations by establishing radio channels as shown in Fig. 1. 5 The radio
signal transmtted froma base station at certain transm ssion power
travel s 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, a




3.0 perch channel transmtted froma distant base station is usually1
received at a |l ower received |l evel, and a perch channel transmtted AP%@W@
near base station at a higher received level. |In practice, however, the
propagatipgn _l.oss is_pot detern ne onl v by t I.stant rLe cayse
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stations, andStbsegueottihe hestrasmenseatpothe Toimbhgcextiadissd absthe
station, the nobile station nmust continuously confirmthe propagation
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battery by reduci ng the power consunption. Although the nobile 6 21 APR
2005 st athenrioteptiche (mede>masstepit.i nuously nonitor the paging, the
intermttent reception halts the receiver as nuch as possible when
unnecessary tBineddivw.euging doye s%m?ﬁgbﬂﬁ@%@\ﬁé’re%&%ﬁ?l%%iaﬁ. tosthpggrauns
a schematic diagranlillustratiqgng structure of .a pagigggchanne def
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Radi o Tr@ﬂ%”&%%&%bling 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. 1In

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 guickly. 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




Technol ogy on | MI-2000: W CDVA Revi sed Proposal Version 1.1" (Sep%?ﬂgﬁﬁ?m
1998, ARIB). According to this paper, to increase io the effect of b
intermttent reception, the paging channel is structured such that

multiple nobile stations are divided. into a pluralit r :
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designate a portion iIncluding paging information (ID nunber of nobile
station). stRthic¢hs ShysSeeh s Coshigur atadio i shansslsedi$ nshhiwoh rhé Fys are
transmtted twice (PIl and P12) 20 to inprove the receiving accu%%;%@of t he
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for four nobile stations per group. In other words, the Ba%jn sg nal
consi sts btengnPssiand DOsRT MFaVedsd tocer 9PngPESR BeFio é%ﬁ %ﬁ%ing
signal is about 15 mIliseconds, The paging_ chapnel . £Qnsi st f
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tati . paging signa . own~group at every 720
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and then the MJ portion only when a decision is nmade that the pagln% 7
2 1 ARR 207 dis qieseal msamsmestleld of-oreaed v hgntheaPe poetiem ivhusually
offers two advantages: First, it is enough for the nobile station t?
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In practice, however, the propagation loss is not determined
only by the distant, but varies because of such conditions as

i5 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 life of the

30 battery by reducing the powex consumption. Although the mobile




a small value, making it possible to reduce the power consunption ZtgAPRZU
very small amount. Fig. 5 illustrates the paging information which?ci 05
already transnmitted fromthe base station and sel ected through the 10
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recei vabl e perch channels to search for the neighboring base stations, it
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I ncrease the effect of the intermttent reception. Thus, to select the

best baszomnsanpdiawth the novenent of the nobile station, there is a
tradeof f between the continuous nppnitoring of. the gerqh channel s of the
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ot her hand, an increase in the operation tine rate of the receiver to

i nprove t$epsembet onl 288yr AR Bof. Recdiadéengt &bi bhiw pPlaponsune inerease

battery of the nobile station quickly, presenting a problem of markedly
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groups are mapped onto a single physical channel. Fig. 5
illustrates a paging signal assigned to one of the groups. In
1s 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 egquals 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

3¢ the MUI portion only when a decision is made that the paging




sel ection accuracy of the base station and the service quality: s :2.1 0
Yunoki, A Hi gashi and N. Tsutsum , "Cell Search Strategy on W M)’Hqg
Station", B-5-186 of the 1999 |EICE General Conference. Specifically,

since the quality nmeasurenent of .the erch ngel | rriech,ou
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neighboring base stations as it moves. Since the mobile station
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




In the first aspect of the present invention, there is s provided 1 AP
control method of searching for a neighboring cell of a nobile stag?oﬁ R 2005
comuni cating with base stations in a direct sequence CDVA nobile
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unknowmo%hfncreasing the consumption of the battery, one of 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 amobile

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




second spreadi ng code corresponding to the perch channel from thEZ%eggfﬂN
table to the first table. The control nethod of searching for a nei“gh ' @
cell may 5 further conprise the steps of: carrying out the second search
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10 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 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
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and phase are unknown; and 25 a second search neans for searching for a
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first search neans and the second search neans carry out their search
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further conprise neans for
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




30 transferring, when the first search neans captures a perch - 12212 %%ﬂﬁ?
2005 channel whose second spreadi ng code and phase are unknown as “a 5

of the search, the second spreadi ng code corresponding to the perch

channel fromthe second table to the first table. The second search neans
may car®F®ut its search using the 5 first table; the first search neans

i n usi La _ _ _
moy furt ber ottt LeeCEnshlihod R RRBIE ForfUh R IRY A5 R haray

channel ' €M CTh #6541 41 falhgi $ecend ARl CALAEBRS AP thena
search Fgéﬁ%?ﬁgéﬁfﬁgm%fﬁét search ne%?sé Thé first search neans may .

conpri sg rRfifeh €y L&A dfpedle ohfarmecel sadusigeph apreddimggode a
masked synbol™ of the received signal by despreading the received signa
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whi ch the second spreading code belongs; and neans for identifying the
second si¥leddi ng code. The second search neans may carry out its search

using the fisrst table, and the bi | tatjan fu . rise.. .20
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and fourth search nmeans for carrying out its search in response to a
deciisi ort rasunt t st Heffoarma hiseabyh caeansi consust dogitofe anodulation using
a first spreading code group and one of second spreading 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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possible to narrow down candi dates 1 n 20 searching Tor the perch
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only with the known = phase but also with the unknown phase. Moreover,

accosdi rg deapoh awpEaclt obyt hkepriesesnt smearthh oneanist. applies the second
search process to the first table; applies 25 to the second table a third
search procedheohsirsti mparcht @gans 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




up to a mdpoint of the steps of the first search process; nakes 21
deci sion of the new perch channel by conparing the search result f HE%ZWS
second search process with that of the third search process; and obtains

the difference between the first search 30 progess and the third.search
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to whethef+@ new perch channel other than the captured perch channel
appears or not by carrying 5 out the search of the perch channels with the
known phases ppiifecttheddienaediGieashep ill ©rcdmmaid hoat: ioat ryysd exitmhlye
entire three steps of the 3-step cell search, thereby sinplifying the
3-step cedhpsemehtivei etobd leotsahldysnessential. In the third aspect of

the present invention, there is 10 provided a cell search_ caontrol nethod
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The mobile station usually receives 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




In the fourth aspect of the present invention, there is 25 provid?q ﬂ,?ﬁﬁ?
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commgnication 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
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
periodcountedfromzilatestmeasurementofthereceivingquality
of the perch channel exceeds a predetermined value.
In the fourth aspect of the present invention, there 1is
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




quality of the perch channel when the tinme period counted by the kg%
means exceeds a predetermned value. In the fifth aspect of the prQEE%% 5
i nvention, there is 25 provided a nobile station in a CDVA nobile

comuni cation system. co icating, wth a.plurality of base stations, the
nobi | e Rﬁ%&@%nX&SHﬁpi§?ngggﬁa§5ﬂ%$% igﬁa%é§V§1o%n§Eans for deciding a base

station the pbile sgati ‘Mgbhscgggﬁﬂg?fggnunicates with through a perch

30 channel by recerving the perch ch tfansnmtted fromthe base - 16 2
1 APR 2005 st ati Olbagdadidgi 6haletiseeepiean stpcrsdesigeansa fisdei gt ngni n
an idle node as to whether the paging signal transmtted to the nobile

st at i on Hfueomdhelbase astiain omaiis sr €oai wed ormmonipates nwethi thegugh the
reception; and receiving quality neasurenent nmeans for neasuring the
recebvi mpxpialchynoe lt by pecel dimhidre w@iw@ﬁéeﬂe&mﬂ%&@iagﬁﬁi by the
measur enment neans carries out .the neasurenent of the receiving quality of

the peré}?%‘?ﬁnﬁ@laninr?l 1@-’%%%%1}% TGAMIth tinming of receiving the
paging signal when tgf?éggzi&g\cﬁsi Eggéeb%ﬁ%q{ '(%5' 9@9'03{ %ﬁé;?Pgeﬁhég.f’fdinﬁt

the paging signal®% F&, “the nobile station nay furt
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nmeasur enent of t 1s receiving quality of the perch channel, and the
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receiving quality of the perch channel when the tinme period counted by
t he 10ounte oryi vednomxreedbya iprterien et fiendd negeR 19SS, 204 the nobile
communi catton SyStL?g?:gg.Lflj_inzgj g%glhietgcgrgeeasurement means for measuring the
receiving quality of the perch channel, wherein
the receiving gquality measurement means carries out the
measurement of the receiving quality of the perch channel in
1s synchronization with timing of receiving the paging signal when
the paging signal reception decision means decides that the
paging signal is received.
Here, themobile station may further comprise counting means
for counting a time period from a latest measurement of the
20 receiving quality of the perchchannel, and the receivingquality
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 1is
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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20 division multiple access, the base stations enploy the sane ramj)
frequency. Accordingly, the perch channels and pagi ng channels of thépgggﬁ
stations are all transmtted on the sane radio frequency, and are
identifi% ﬁhe spreadi ng codes. This makes it possible to use the radio

d by,

st age, Vi recteives the 25 radio frequency and extracts the spread

modul at i on Si;ﬁl;g ngl 8ighATMRR deb  £681 Hectika dietndncdapoel Geand ipegi 1@ an
channel s, thereby “reducing the uptine of the radio stage by matching the
timng ieflg esede rg tthesehehhrneltshe Apadéngy istegnabotearbaeausedt e blse
stations enploy the 30 sane radio frequency, user radi o waves of voices or
data ar ewolyiPd aPRTI005 frew thandiaseedtatide sanEeffdgifhc9r TRits R%n
bring about the degradation. in the receiving quality of the perch channel
or pagi Aq vERKEL aﬂ%%ePﬁéoﬁéeF”Vidio waves become interference in
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peri ods of i ecause o reat nunbe such user radio

vaves, the nugbar Afa PREYNGESianal Se LEANSHAes] | 1 gRetde base stati ons

over thé pagl ng channel s are also increased. In contrast, in tine periods
suf feri ng onlphsnmakkeiiRtiaid ageate thr ane s Seremen tr ath an docwaves s t hatnuther
of paging signals transmtted fromthe base stations over the paging
channel snéasatemergduz€dth&hrecaiteingequiadiidg q@bl Fhy @exd¢lr geasmel in

channel s or paging channels depends on the transnig;ion trequegééggf t he
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t he basepgéfltlbogiqgtn@l hj gheysel adpen the receiving quality
Here, themobile station may further comprise counting means
for counting a time period from a latest measurement of the
15 receiving quality of the perch channel, and the receiving quality
measurement means may carry out the measurement of the receiving
gquality 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




of the perch channel is low, it is necessary to increase the freq
nmeasuring the receiving quality of the perch channel, 20 thereby %FP%¥R?%5
i ncreasing the quality nmeasurenment frequency. According to one aspect of

the present invention, if is , .confiqgur such that It .carrles

qual i tyaﬁéasm% epred it p’é‘i’%hsgﬂ‘ n%eéllgle%%%hrg&ﬁlz%gtc{%rg ?\ng#hg{ hhigbc'ut
receive | - i S} s xri Y ] u | hneieasge i he
25 neasgpéng‘r?{%e}‘géﬁséﬁglyag? 1'{}ﬂeé thgg:l\)rll-r%g q%u%\?ji'tigl?okq{rﬁgif)géiﬁcaﬁgnnel iin
the casgrWpRicfi dfechee@iel NGefualdd the bowr thalbbywaivegs deagmehe

sel ection accuracy of the base station, but decrease the neasurenent

f r equengy tier idicenaseinheeeetiheingeckevbagchuahiannel ahedpetol chanmeslis
hi gh, thereby saving 30 the power consunption. In addition, the present

i nvent i on i sFurthepmerapR izpothe ohfMgurReE saeR ﬂ@ﬂmq@hcbﬁﬁ%¥§$€e§F§bsed

nvent s7u . % i
channel BSAS% 1| IBRRTL REMHES  Erifhor S PRO™ PLLS! VTG Guar ey TGIoRE
per ch C%ggggibry&gegigﬁgﬂ WL hi TR KGR End! BURLEEdEtoK! Wers THES

makes it o carry o € nmeasurenent of the receiving quality of

the per g,vﬁgqf}@r@haﬁheaén AU L qUENBYaseen Whercdherpadi Ngisi gaalss are
very fe uch”as in mdnight. The above and other objects, effects,

f eat ur epe ranstis aghvafbagesy afnl hesprdderm iewtarsocaenfitomecharuseme radio
apparent 10 fromthe follow ng description of enbodi ments thereof taken in
conjuncwieoresi thhe heuabeshhypaglagaslieys L BRF EEnpPSE ¢ DRooF the base
DRAWNGS 15 Fig. 1 is a diagramillustratjng,an_exanpl e. of nopi | e

comuni E4EGPRGsPERF ERF BAYFLNG & ?i% ﬁ?a&ﬁ&ﬁiq?Q@??afin MiSet hB

of USin%eceiving quality of the perch channels or paging channels

depends on the transmission frequency 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 gquality
of the perch channel is low, it is necessary to increase the
frequencyofnmasuringthereceivingqualitycﬁftheperchchannel,

20 thereby increasing the guality 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




spreadi ng codes of the nobile commnication system Fig. 3 is a Sﬁﬁf hﬁ
diagramillustrating relationships 20 of the timng between scra rﬁg 005
codes for the signals transmtted frombase stations to a nobile station

Fig. 4 188 SGReOR LA RUAM il RSl idi & 1845868 YE 8mdf £ rarPeheh 1hange!
4 2 1

Fig. 5 is a’'sthematic diagramillustrating a structure o a pagi ng
channel g dir fngs oF Rickrdtagvamphpuanaty eanftger peireh afhanfiebi,| eng
station to which the present invention is applied, Fig. 7 is a schematic

di agr amddtisd ¢ atu thg renme@enatenen t o £ ddeorearces g Rpudkel pyeserithe perch

i nvention; 30 Fig. 8 is a schematic diagramillustrating an operation of -
19 2 1chrmpabswhes diltg alapwegericine Fpyceeds & BEREREETEIHNAEr yalue .
illustrating an operation of decidk%%Fa new per.ch when usin he first and

secohd ditElfs RakeSedrcPPIFLPAE d&w FETER; O tFitgHe 18°AS YT ik ngft the
i1 lustrating an_ gperati.on of -t ke | 2.1 n:Ei. e IS
afIomcﬁgﬁé#Y+B§tﬁgﬁ%ﬁﬁgﬂﬁgpgﬁgt o%%% éﬁéﬁhﬁgb??easﬁéﬁ%ﬁ?@nfg%gpéﬁcgo
|5 DETALLR, DRSCR £k ONaB b s RECFERRERCEVBOR VENTS 20 Te Lavanbinarit ||
now be described wth referéence To the acconpanying draw ngs. EMBODI'MENT 1
The above and other objects, effects, features, and
advantages of the present invention will become more apparent

10 from the following description of embodiments thereof 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




Fig. 6 is a block diagramshowi hg a configuration of a nobile 25 f%bgg
to which the present invention is applied. A nobile station 500 coﬁ% mﬁ
nobil e station transceiver 502, a user interface 504, a nei ghboring base
station infar o] {Sit,Qn and processing unit 506, a common
controlIg?é&ﬁgﬁbagceéﬁggéi#%h'controIIer 510, a menory 512, an antenna 514
and 30 a bus p46; I9ithe Bebidrea€iat §28gasAaWud Arkitdnd armripe Patibons £
20 2 1 APR 2005 associated with the present invention are illustrated.

The nobi Becstdingnat nams peircet ®H2ndermidud atles fiserst rdod naecondaraitepst tol
signals transmtted fromthe base stations after their radio frequency
modul at i searard §otrr &fsninewngedsdy: signals and control signals after their
coding and nodul atjon. The npbile stat] transcei ver 502 i s connect

: 0 d.to
the antenna 554QNmﬂ%séﬁi@u@%@%@@@ﬁﬁll%£%556 oAl SRS 5B Qh i BRe
out the overall contr.ol th bile,station. 10 The cell search
controlI@#ﬁé&?c%ﬁ?&&qytéégcéﬁlggéérc%' operation with regulating the
timng in accer;dance, wit.h ' A 585 8-alt iy | 8hobmt PPi oANG SLORES
search resultgﬂgfhtgltﬁ% ﬁbggpgbggqugﬁggne?ghbo#?ﬁ% basegg%ati%%

i nf or mat @k jACLUESEIHiQh ane Fig .prepcessing unit 506 receives and processes

scranbling code information about the nei ghboring base stations sent from
the visiting base station, and stores it into the nmenory 512. The bus 516

i nterconnects the conmon controller 508, cell search controller 510,
nei ghbori ng base station information 20 acquisition and processing unit
506 and nenory 512. Fig. 7 is a schematic diagramillustrating an operation
of :

15

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 amobile
25 station to which the present invention is applied.
A mobile station 500 comprises a mobile station transceiver
502, a user interface 504, a neighboring base station information
acquisition and processing unit 506, a common controller 508,

a cell search controller 510, a memory 512, an antenna 514 and

30 abus 516. Inthemobile station as shown inFig. 6, only portions




the present invention. The operation of the nobile station 602 irlff%. Y/
w Il now be described with reference to the flowhart of Fig. 10. 2% KEZMS
illustrated in the right-hand side of Fig. 7, the nobile station 602

t I nf ti A bl i it ' | b
STt | on@ TSR R PEr T G Babs S F ok VO K PER. Ce TEBETECaar i on
recei ves the"dt@ﬂeg'rg pifkOTdBL ¢ PBn t3Uh Q68! B ] NiohBBRLIA 4t @s@Code

tabl e 608 of nei ghbori ng base stations in a code table 604 on the

menory ashfordiatioh ARRI280htiddluss 1ghadsi nddeshettedarfirahdehel ge 7
(step S902). Using the table 608, the nobile station 602 carries out the
cel | seartcdt fonsperfdtechthaeélrs nddio ufikeawe sty anbtildg tdaries aadd phases

(step S904), creates a table 606 for holding the s scranmbling codes and
phases dramemiipidmelsesr 6hIeRdfars comtT bFil@nd e artred il Fireding

i ght - hand, si f_ Fig. 7 tep.S906); ., .and, el im nbl i
codes f@aﬁm e Pl ¢ 565N SP L TS LG bSE N BasEos 27 ot CLavip ted
S908) . t I ichs t d until 10 th
(broLen%%?H@ﬁ%rEgﬁgﬁgﬁgtﬁgapggﬁf}%%%% %ﬁg%ﬂg%n%?gsagf?rgotﬁn Lheir o

scranbling cogdes @hAmBRASES S Laknous. cAy rdeserdbed-habeveratihe qhases 1
correspond to the phase differences between the scranbling codes. In Fig.

7, nunerdfathexmoplidse ageatiiblnust rated of the phase differences between the
scranbling 1s codes with regard to the tinin% the nobile station_has as a
ref epence, Wilth aeddriscareRkafpnésakbereplds SREETPASt &Mfs Cot LcRigFC¢bne

chip corresponds to one bit of .a spreadi code .consisti of a.hit stream
of "0" ARFTATFONMKAHY Eﬁaﬂiqqkﬂirfﬁﬁ %%b?Pe%ﬁ%ﬁ?%%nggrﬂ%a out the

neighboring base station information, and stores 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 operation of 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




20 cell search, and when it can capture a cell, it transfers it tzfg?
captured table 606 (step S910). Fig. 8 is a schematic diagramillu R@@E
an operation of making a decision of a new perch. The operation of the

nobile station of Fig. 8 will he described w [ ef erenc fl.owchart
25 of Filgl.hisl?rﬁig&.d 819‘? | Hhgt rlgés_tbaréés%l\aﬁi (9# (?E:atll*gi'esrj gu%et%% §9t0 e Tirst
step as the r , d i s @aN s f I £S5 t 0
search for t@n@%%cﬁ, %EeG%gbi?ggsﬂgcg?%%ﬁ %g???égh()ﬁu({p@ggtltslh%éﬁggttts'}%gep

of sear hing £68kredE PRASErpOSIdHAME 56 eR iS00 known2ScPadb APRRZ0H5de s
Apart fromthis, it perfornms a wi ndow search for reassuring the phases of

t he captamnréedpipacel drsinmpl S9WMi)ch areateansf dratetiet 606t Hox ape bddd g abhe
EO6 (step S1004). Subsequently, it conpares both the results (sagﬁ 51006) ;
nmakes Sarwnbldno AatdesngngePbAseshef tRACIAREUEST BROGR ERFANIRYES Bthin

P e P R Ro e o EE 00 B L R ey
oer o) oo S ML ERIRR Lo s RaetaoR o st
differS{Hémﬁﬁiﬁnﬁ%ﬂ£h§hehsbtg%%ti@%§ yse s gbhe@s)scranbling code group
I nformati on en deciding as to whether the result of the new perch search
is a capturedgpefeh eheapach pehiahnels whicly. cann@l, ¥, c&pSuamdl Gineadh
designate a scranbling code group. Mre specifically, the Gl, G/, Gl5 and
&3 denottthen (broken line arrows on the right-hand side of Fig. 7), both
their scrambling codes and phases are unknown. 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 "1").
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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that the groups, to which the scranbling codes used for the perch R 70
detected at these phases, are the first, seventh, 15th and third 8?&&&, 05
respectively. 20 Conparing their phases with those of the scranbling code
groups of the captured perches, the nobile station identifies a perch if
the phasdwatitf fierom gl $ heht cREFFBEMBUR Wh@dPHi%?rgbeE?Hﬁe@?P‘?f 19 thee
perch reqeiasss atf tiee phepeutedi pedebi deannebsashifk asw perehi pEEAUSECi ts
phase and 'scrambtined codel di £06r (stfgmiHokle- of the captured perches. In

ddi tion,alth ¥ i i i ha
Cteps. {1 SMIHBIREPSCY o 1 hiTarCeEhs BOTRIEESHE cr T EELD) Sf0R6 8 mekes

| npl ementLgs 4 a5 th = fRAR 30 bkhust ra{&d tReFicgseréneng Oz pexeept
that it caﬁ“ﬁgé, ?gfqggc?gin }ﬂ%% 2 1 APR 2005 the neW/percﬂ? both the

scrandl i R codesand phase peridiechesiddl (aft ¢ beshedsper ehdsedrohifAlashabgh
t he present enbodi ment is described for the convenience sake as though the
mobi | e steattembalivey € e fhded = &coti nthehresepench esehridi Thé teapt dicsd the
perch confirmation sinmultaneously, the enbodinments in accordance with the
present pewent cherarel nbetiemitedifo-this. For exanple, when carrying out

both searches for the new and captured perches reqularly,. such a_. . -
configuration Thf-bé APl enehEEESi AW EH R hei P iﬁtéFV%¥ lﬁ% é?%ggéﬁon o~

differently so_that_one of. t | secaLri 0 higheras (@fe h@WEDLErch
frequencyﬂ{%a{ﬁeWhBeaf:EleP.SlﬂEﬁ]ggrgl%tfl%/%%ié/,ggd %%ﬁ??]gdﬁrsatlon acsan l?e perc

i npl ggent {apwhich they can be controlled adaptively to the conditions
as needed. As Pong as the new perch decision is made by conparing the

captured perches @ittEdte from Fig. 8 in that 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.
is5 In Fig. 9, Gl1l, G7, G1l5 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 perxrches, 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




Is results of the new perch search, a simlar effect can be achi eveﬁ P@SZBUS
descri bed above, the present invention can provide the control 1)(9

nei ghboring cell search, and the nobile station, wth naking use of the
advant ages of the |nt er-cell asynchronous system and with mnimzing the
power %%rﬁﬁ"‘f HeH tkP?r’éhZ‘Bh?e‘é]@?@@blfl@g dedeand phase &y the rapile
station r}g Il ncrea ng the.total cost of the system OTHER EMBODI MENTS
As to ”?‘gf S %dﬁ?&’spgfrcf e ?ﬁlrf:(lj'l ‘generation nmobile 25 commni cation

system | M- 20QG, £k aew@ éﬁ{%g Apbi dﬁ%gﬁ mfﬁ”'cf@s%é:?fﬁ r the 3CGPP

(Third Generation artner I‘Oj ect) 1S |ng a plan s of “pagi ng

| nf or mitdaanrdin heaties Sake nes heHoughdesws iksigila bi&%tSit@@dama '@G&%@ﬁeall
V3.3.0". To increase the versatility of the 30 standard, it |s nodi fi ed

sl i ght | pUuly dulve hpew] Fparcls fearsdd an&maptmrua?;mﬁﬁhpcmmﬁa&mémon
Candi dat e Radi o Transm ssi on Technol ogy on | MI-2000: W CDVA".
Speci f i CHMYLtanepysdyhf ithie eqbaimense tRACTArdamss @ﬁtstbcnhe firesent

Pndi cat %"%ﬁﬁéﬁ?ﬁgsﬁﬁokhilﬁ"’i%%ﬁgo SR e cn ShatsL e %%tr%’m@%lg
o]
Sﬂygsgglgdgog%?%g%on i's thus m)dqlf gélﬁ{i gg%&) éifl%g Egg‘ lr%le]'ﬁlsfhe

present sspethafdcAtiguridt 1de duoeeding ]l baierited Tobihe crstaldign ihe d18eLi ye
the Pl portion before receiving the paging 10 information, and to receive

t helpagiamg Eetodhifemeritkelsio bhiay onkenf aldetiis oarird ethdett hata trhieylp=gi ng
is present as a result of recejvi ng}#he Pl, and in the effect of the
i nt er mi t{OZntL OWRE LpEFSIWIRGY bR Ghe REBRECedht Bernaddrer byl ya it wil

be configuration can 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 newperch search, asimilar effect canbe achieved.
As described above, the present invention can provide the
control method of neighboringcell search, andthemobile 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.

OTHER EMBODIMENTS
As to the standards of the third generation mobile
25 communication system, IMT-2000 (International Mobile
Telecommunications-2000), the 3GPP (Third Generation
Partnership Project) is making a plan. Details of paging
information transmission method is described in the standard

“"3GTS 25.211 Vv3.3.0". To increase the versatility of the

30 standard, it is modified slightly from the “Japan’s Revised




obvious for those skilled in the art that the present invention iséif R
applicable to the "3GIS 25.211 V3.3.0". In addition, it is obviou &P 2005
those skilled in the art that the present invention is not limted to the

radi o schenes descri bed above, but can be inplenented in any radio schenes
utilizi RFapesatefom Cangdiedaten RabiapFransmisgicnugrchno¥egegonng

enbodi l e t gase_in i,ch the enbodi ments are jnpl enent ed

i ndepen 1%}5{881' ﬁé’%ﬁ%ent $B98\fl'r\/%i16:r?]i]syn&tt F‘F’rﬁ’?%glﬁbl gﬁ FﬂéJEa%?e,
any pr SREPERAL | ' odi o | rent

an oh Wi BaabyPa, SR 188 SEAAY SRRCSHENGE 0 The BagIRAAT |
CLAI MED thSindmi ftednigvddr gt PedHof (el 691 Padfi®ia tloPeCHBlRId NG, C8hl ehed
nobil e station comunicating with base stations in a direct secuence CDVA
nmobi e cagumg canformaisiem vhisel ft rismstransminftoededirer kyn TCYCHY out
doubl e npdul ation using a first spreading code grOUf and one of second

spr eadi FaqRRAarynEomnar Coptaadi Mhysicadr GRannel Ldi Ryl shovgdi fdieodes
that have a san repetition.peri.od as an infarmti synbol perjod and are
Used 1 RTRGTHORL b§ PR BERL 105 f6nd M4 dnadt SAG Ll Rp=PERES e i TE® o
repetiti PeLi o4 ';9{5@ he i nformtio e} '199:1
different tor gac% 0 t%%EEQQ%;E?éfggﬁég?ggﬁQh§§%?$%?aﬁﬁgﬁﬁgaéggegggrc ?ng
for a neitgithiosh Ngo Cebbed P M Fobt 8BnObe¥fd NMEdai 0iad ithd Japiegt he
second spreading code and its phase of at |east one perch Channel’, "which
second isyreathbjonedendntiophese iaree threowag ing tiapf of matdidmd taseskf anil v
spreadinglcode used by a neighborin base station into a second tabl e;

) when a decisidn is made that the paging is present as a result
cof receiving the PI, and in the effect of the intermittent
reception obtained from the procedure. Accordingly, it will be
obvious for those skilled in the art that the present invention

15 1is applicable to the “3GTS 25.211 Vv3.3.0”. In addition, it is
obvious for those skilled in the art that the present invention
is not limited to the radio schemes described above, but can
be implemented in any radio schemes utilizing the present
invention.

20 Moreover, although the foregoing embodiments handle the
case in which the embodiments are implemented independently,
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.

25
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a f-First search step of searching for a perch channel of the ”eigbﬁﬁﬁ'ﬁhﬁ
base station using the second table, in which the second spreadin 5
and phase of the perch channel are unknown: and a second search step of

searching _for per. channel of the neighboring base station in a

pr edet er el fﬁm%r%hw’g?hqf#si ng the first table. in which the second
spreadi ng code and phase of the perch channel are known. 2. The control
nmet hod of searching for a neighboring cell as <clained in claim1l, further
charact eri zed ;by. canprq sing. ¢ e, stan - of 44 ansf er sk pgrvwhens capturing a
perch channel inmthe Tirst - 26 2 1 APR 2005 search step, of searching for
a perch channel sthwsecsecondunspreadcngi thdesands phbke” are® thiGTdir' t he

second spreadi ng code corr_gsepondi ng.to,the Qegg@mcm{.g@ '

- b aMicet - ;c{%f’m Second
table to 3TRETGE stDHALFRPIAE FRETEBAEF o1 et hod- of " sear ching for a

nei ghboring cell, as, clai ped Al abm 00612, mbEtl betosomptisi ngEites  steins
of : detecti'ng a new perch channel by conparing a search result i?t he
second segfcdediep cndd cacsgarth s aftsefond RETEEFIP Sl Th 5?%? *£" The

control method. of seatching. for ngighharing cell.ass 6l medei & Llrai m 1,
char act er?%%“?ﬁ"?h%?e%ﬁ‘éqf?rél}calshgﬁér'%“g%gpglcénp?i ses: a step of

det ecti ngr@pdeakieh feteeei gedesi gnadredt o igymrgpl @ﬁréoﬁasﬁédag?dﬁ&ld of

e eni note somipam, T SE B S RS A e e

spreadinga repetition period longer than the information symbcl period
and being different for esch of the bzse stations, said control
methed of searching for 2 neighboring cell comprising:

a step of storing into a first table the second spreading
code and its phase of at least cne perch channel, which second
spreading code and phase &rXe known:

astepofstoringasecondspreadingcodeusedbyaneighboring
base station into a second teble:

a £irst search step of searching for a perch channel of the
neighboring base station using the second table, in which the
second spreading code and phase of the perch channel are
unknown: and

2 second search step of searching for a perch channel of
theneighboringbasestationina;uedeterminedtimingwidthusing

the first tzble. in which the second spreading code and phase

of the perch channel are Xnown.

2. The control method of searching for a neighboring cell as
claimed in claim 1, further characterized by comprising the step

of transferring, when capturing a perch channel in the first
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code belongs; and a step of identifying the second spreadi ng code.éf EP?MS
control nethod of searching for a neighboring cell as <clained in Bﬁ ;
characterized by conprising the steps of: carrying out a third search step

[ th d tabl the third h ISt ] t.
ub- St epE 59N £ PR 2 00% UIHEL Pt REFr(P NG FIr 60 i oh 2PBp: SecTHing
detection of aiew, Q:e#ér;lg Shamel £y, W%Btﬂaﬁa ‘cﬁ%aE%QornQﬁ'élﬁré)édiﬁg code

second sédarch step” wi a sedrch result of € third search”step; anhd

carrying Quf ésfo%&@ng_e%%ét@@rtﬂ FRSRONSE ey WRCisd @ngresulle tot bpe
fourth searcﬁ st'ep congisting of s,:b-steps of the first search step,

whi ch are ywt+cardthpd out in the third search St Ep. 6. The control method
of searching for a neighboring cell as claimed in claim1. characterized
in that said direct sequence CDVA nobil e conmmuni cation system spreads
information into a signal with a bandw dth broader than a frequency

bandwi dth, of the ipnforpaiiqnysing.a spreadinggcods sgqugacgnybthng rate
hi gher thah an i'nformation transmssion rate. 7. A nobile station

communi cat#hy Wig hcbadmedt 4f1 ohseih & &I et T8EGHERCE TV FohF | Lhe
communi cati ga-system which transmts information by carrying out double
modul ation using a first spreading.code graup._and one of seco eadi ng
codes, the firSEteESHrE&dihg EBd?eﬁgguﬁg? ‘%hiﬁﬁ SPIeAdirng €%d§%a? gt have
a same repebiti ot pehéodeasndn derfratimaddian synbok peeEimth andsate ased in
common by khe Qas% %%agc ns,, J he second spreadi ng codes having a
repetitioﬁ SeFr6& | 6ngér "t han*t'he i nformati on synbol peri od.

4. The control method of searching for & neighboring cell eés
cleimed in claim 1, cheracterized in that said first search step
comprises:

a step of detecting a peak of a received signal at a timing
of a masked symbol of the received signal by despreacing the
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.

5. The control method of searching for a neighboring cell as

claimed in cleim 4, characterized by comprising the steps of:

carrying out a third search step using the second table,

the third search step consisting of part of sub-steps
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and being different for each of the base stations, said nobile stgf?%?Rzmﬁ
conprising: a first table for storing the second spreadi ng code an

phase of at |east one perch channel. which second spreading code and phase
are known, a second table for storing a-. second spreading code used by a
nei ghbor iG%" base ¢t alPor"e 28T SYPREBOGST %P First search neans for

searching for a perch channel of the nei ghboring. base station using._t R
second table. PRAwiThE CfiéSecohil Spr &ading EﬁagnaﬁE“ﬁHagi ot FHQP%£#2%-°

h I nk d a. se d | ch f ‘ -Gh P AR
channel | L8 HIknOND 410 8 SERTA SRS AT 1RO 10 o et

a a pr ermned w dsin
t he firsQD;aph%!q::ﬁMﬁ g%égg seco spreadi ng code and phase of the perch
channel are known 8. Th |P

G )
e no e station as claimed in claim?7, further

characteri zed EE:CP\._.JES%BQ geens-tor skeansf evd fg, Wiahsakd 1 did slecsearnsh
means captures a perch”channel whose second spreeading code and phase are
unknown ase achesul txef sthe-seatehiycit ke Sgcond ssprieads ngs code -eargres ponditrg
to the perch channel fromthe second table to the first table. 9. The

nmobi | e statien aratahnedepn ehdian Zrer "t cwhereed cat dimobié & sitad isgerch
further conprises: neans for nmaking decision of detecting a new perch
channel bytepnparing a search result by said second search neans with a
search result by said first search nmeans. 10. The nobile station as cl ai med
inclaim?7, characterized in that said first search neans conpri ses:

6. The control method of searching for a neighbeoring cell és

claimed in cleim 1, cheracterized in that sa2id direct seguence

CDMA mobile communication system spreads infcrmation into &
signel with & bandwidth broader than & frecuency bandwidth of
the informsiion using & spreading code seguence with & rate

hicghexr then an informaticn trensmission rate.

7. 2 mobile station communicating with base stations in a direct
segquence CDMA mobile communication system which transmits
information by carrving out double modunlation uvsing & first
spreading code group and cne of second spreading codes, the first
spreading code group including spreading codes that have a same
repetition pericd as an information symbol period and are used
in common by the base stations., the second spreading cedes having
2 rTepetition period¢ longer than the informztion symbel period.
and being different for each of the base stations, szid mobile
station comprising:

a first table for storing the second spreading code and its
pnase of at leasi one perch channel., which second spreading code
and phase are known:

a second table for stering a.second spreading code uvsed by

2 nelighboring btese station;




means for detecting a peak of a received signal at a timng of a :Efﬁ ﬁ?
synbol of the received signal by despreading the received signal g tpﬂg
first spreading code group; - 29 2 1 APR 2005 neans for identifying a

group to which the second sgr eadi ng code bel ongs; and m.sans_forl -
i denti fying the Secorid *peddrng cblet =¥  *Ftfe “ABbiFl &°5thL FBA™AS  cfaimed in
cl ai m 1Q,, wher el 5814, Jm0l & Stal %gif,—,wkh@rsgeg}w sepalhifd seanch neans
for carrying out Its search using sai Second table, said third search
means carisd sEeEngnaf spardzdfrsatdde findt pseae chimdnes;pamanschanneeci di ng
detectian, of__.yaungw,per__gh channel by conparing a search result of said

o€ nENOWn Gl . .
second search neans with a search result of said third search means; and

fourth search, eans, & QL -CRET YL Dgs Oy IbS SEMCh: LN I 3pRRSeHRY: R geci sion
result, said fourth search means consisting of a remaining part of said
first sedrchengabnsril?. vkres pebide istabt ofe bsrolad dredmiingoliddvh Jsing
characterized in that said direct sequence CDVA nobile communication
system Sfr eads® i AfForfat o T ht'o & SsF§REF-WisER €& BarkdWi“dth Broader than a

f r equency, handy di:h. of .t he dyd.0rdmtd.QnusiAg a spreadi ng code sequence
with a rate higher than an information transmssion rate. 13. A direct

sequence CDVA nobil e comuni cation system characterized by conprising the

mobile gtatiof, 8s, gAY L 0 ;8RR T

ion &s clair%gd in cleim 7, further
Cherecterized Ly comprising meens for trensferring, when said
filxrst seerch means captures z perch channel whose second
spreading code &nd phase are unknown as & result of the sesrch,

the second sprezding code corresponding to the perch channel

from the secenéd table to the first table.

9. The mobile station as cliaimed in claim 7 or 8,
wherein said mobile staticn further comprises:

mearis for making decision of detecting a new perch
channel by comparing a search result by said second search

means with a search result by said first search means.

10. The mobile station as claimed in claim 7, characterized in
that said first search means comprises:

means for detecting a peak of a received signal at & timing
of a masked symbol of the received signal by despreading the

received signal using the first spreading code group;
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means for identifying & group to which the second spreading
code helongs; &nd

means for identifving the second spreading code.

11. The mobile station zg cléimed in cleim 10, wherein szid
mobile station further comprise:

third search means for carrying out its search using said
second table, s&id third sesrch means consisting of part of said
first search means:

means for cdeciding detection ©f a new perch cheannel by
comparing a seaxch result of said second search means with e
search result of said thirxd search mezns; and

fourth search means for cerrying cut its seaxch in response
to a decision result, said fourth search means consisting of

a remaining part of said first search means.

12. The mobile station as claimed in claim 7, characterized in
that said direct seguence CDMA mobile communication system

spreads information into @ signal with a bandwidth broader than
a frequency bandwidth of the information using a spreading code
sequence with & rate higher than an information transmissicn

rate.

13. A direct seguence CDMA mobile communication system

characterized by comprising the mobile station as claimed 1in

claim 7.




