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zones (cells), and nobile statlons 112 15 for comunicating with the base
stations by establishing radio channels. Direct Sequence CDVA (DS-CDVA) is
a schene for a plurality of pSEL® tOF CBHEYINWENTIDNNI cations using the
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 rate spreading code. The radio nal of each user is, )
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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 Amobile 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

- 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
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.



5 to 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
illustrating a nethod of using the spreading codes in the nobile
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Thus, the 4 £aLI1RNaE148E8" S0l L& {10411 basRNaS€ations, and 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. 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 is not necessary to detect the absolute phase in practice, but



bet ween the scranbling codes in the present specification. 5 Fig. 3 is a
schematic diagramillustrating timng relationships between the scranbling
codes associated with signals sent fromthe base stations to a nobile
station.
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practice, however, the propagation loss is not determ ned only by the
di stant, frr gachedbdssasbatdbnsucn the contrary, in an inter-cell
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, 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



conditions as the geography and buildings. As a result, the received power
of the perch channels fromthe base stations 5 fluctuate sharply with the
nove of the nobile station. In the condition in which the received |evels
of the perch channels fromthe base stations fluctuate sharply, perch
channel s reeetveddlabels altepraicticruihedevessi fd¢ povapagatseon loss is
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- Thus, to receive the signals from the base stations with better
guality, 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



the timng of a masked synbol 408 of the received signal independently of
the types of the scranbling codes (first step) . Subsequently, in response
to the timng extracted at the 5 first step, the nobile station detects a
scranbl i ng code %goui code 406 sugeri osed at the sane gosition as the
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into groups in advance. 1n 15 contrast, in the inter-cell synchronous
system) siineettHeephaste fiotfidrencest Dbnt deteetantl isug amislesngetveen gidap
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limted tan@defd@édstperngpeistid Jsddrecisarangaiitibn psvehe naakedpsymbal
time taken for the cell search can be saved. 20 The conventional search
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system such - 5 _
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. 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 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



as a currently wi de spread nobil e phone system conprises the plurality of
base stations 111 for covering divided radi o zones, and the nobile
stations 112 for communicating mﬁth the base stations by establishing
radi o channels as shown in Fig 5.The radio _signal transmtted froma
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Al t hough the nobil e
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 themobile station. Thus, to receive the signals
from the base stations at better guality, 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 power consumption. Although the mobile



-- 6 station in an idle node nust continuously.nonitor the paging, the
intermttent reception halts the receiver as nuch as possible when
unnecessary to receive, thereby saving the power consunption. 5 Fig. 5is

a schematic diagramillustrating a structure of a_paging channel defined
by AR B |3#2bdod Stu@p Aot thede mu§§p§ﬁr’stW§§&YP%@st%¢rfBPeCQﬁ‘dildme
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and pagiqgoﬁgg&%kgfﬁpy respective groups are mapped onto a single physica
channel. Fig. 57illustrates a paging signal assigned to one of the groups.
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station). In Fig. 5, such a configuration is assumed in which the Pls are
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mllisecond interval. The nobile station receives the Pl portion, first,
and then into a plurality of groups, and paging signals for respective
groups are mapped onto a single 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



30 the MJI portion only when a decision is nmade that the paging - 7 is
present as a result of receiving the Pl portion. This offers two
advantages: First, it is enough for the nobile station to receive only the
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Thus, to select the besi, base station with the novenent of the nobile
station, tRefeVedYa $P&tkofOB&tween the continuous nonitoring of the
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wi | | wesudiésisipnabdatieasdile thatiedrect ilonaacaotaay ©f tthe ilasehswaivan,
25 bringing about undesirable results such as degradation in the service
qual ity. thet metdtlleerstabilipnamusicreasechnfone dperpeirch ahamneiseod ittihe
receiver to_inprove the selection accuracy of the base station wll i

consune theligh Wngpageeskatilanseg Léfoves. 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



qui ckly, presenting a problemof markedly inpairing the 30 useful ness of
the nobile station. In the conventional cell - 8 search control nethod,
however, the quality measurenent of the perch channel is inplenented
peri odi cal Ig as described in the follow n% paper with considerin
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base stations and nobilFe stafions ¢ommunicating wth the base stations by
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nobil e station by receiving perch channels transmtted fromthe base
st ati ons,obyideriedisigng 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 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



30 the base station the nobile station should wait for or - 9 conmunicate
with, and by nonitoring the paging signal to the nobile station itself by
the intermttent reception in the idle node. In the first aspect of the
present invention, there is 5 provided a control nethod of searching for a
nei ghbor igwymeaehk ceft ea wiobh | eaatiabiyomeohhoniog ithee wwagibgsesisgmalons itha
direct sequence CDVMA nobil e conmmunication system which transmts

i nf or mat imrbbyecataying ddiseddublyethedihieimti tceny recppsiiongmeddiand dlsle
group and one of second spreading codes, the first to spreadi ng code group
i ncl udi ng"@@eeadi ng codes that have a sanme repetition period as an
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and phases@geek@VTDMA ShéBi 0k Soainutgi 8aseodndEpr@advhg otpderasemiltys a
20 nei ghboring base station into a second table; a first search step of

sear chi ngihPormapdrarh lchacaekryihgs eoutsedonth lepmestia hgt dode teichghas € iarst
unknown; and a second search step of searching for a perch channel whose
second spFeredhddnsbdedgngrpipsandnak pdniecamst spreasl g casins olthrefHas bf

searching for a neighboring cell carries out the first search step and the
secod sSHPERALLAY COINHFTONP LRCditd g SRRGAOHD % EOGGF ?Ci&r%.h%$é SR

control ngégggi%fiosne%recrhi&g e];sorari”1 inr%gplggq:ii% Cs%bol 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

200 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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may further conprise the step of transferring, when capturing 30 a perch
channel in the first search step of searching for a perch - 10 channel
whose second spreadi ng code and phase are unknown, the second spreadi ng
code corresponding to the perch channel from the second table to the first
tabl e. Thehaonedowhosichskming espréadjnbocodien@rghlihasg geel unanows, the
further conprise the steps of: carrying out the second search step using

the firstseapnd; spEaading @%@etﬁ@rﬂfﬁrsﬂo%@hﬁahtgt EPuRaFR ehaeesdd from
tabl e; and detectin new h channe onmparing a search result 1o
at the se%%ﬁd5§€§VEﬂ'%§% e 5“% %%L géﬁﬁtqgt {hg flfst searcflu st ep.
The first sear,gh step.nmm [ :

recei ved S|gnéfhﬁic HFFﬁﬁnﬂet _dggﬁagﬁééxng%%ﬁﬁ%f %Hgg}§c§§3§68£lgna r%?y
despr ad| Eﬂgr %gngﬁgfégegpgl%ﬁiﬁﬁygﬁggsthe first spreadlng code group; a

step of i deh yi ng group econd spreadi ng code bel ongs;

and a step of égﬁﬁ’ymgl B tt Eﬁessee&%nﬁwe%%m%@@geusi’hg ¢nat Fek-gtethad ©f
searching for a neighboring cell may 20 conprise the steps of: carrying

out the secondcageyihgsban thengitke Gigatch abtep usangythg setoad hiatdle;
search step using the second table, the third search step consisting of
part of samdsteps constituting the first search step; 25 deciding detection

of a new perch_channel by conparin search result of the second search
step wWith a sedfERCLAANY @ NEW PRE pmwcﬁwsﬁc&rﬁpaaﬁag a search result

10 at the second search step 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
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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,
whi ch are not carried out in the third search - it step. The direct
sequence CDMVA nobil e conmunication systemmay spread information into a
si gnal wsgttem. bandw dt h broader than a frequency bandw dth of the

I nformati on using a spreadi ng code 5 sequence with a rate higher than an

i nformati on t (EMSALEREH SEEUENGs GPMA sBeBhd ea GRMRUBL Catd Qi suehtem may
i nvention, there, i rqovi ded a nobile statiop co ni.cat | wi t h.bas
stations SaFeaddinier DR SR L B BADESH Gy e ARFEN than
transmts information by.cartyin | i L |

Lrans LS, RSN L RNAGRGY, B PHL SREBLA O 400\ o dat hEPbode
Spfeag'“%éﬁﬁ%hgéo%ﬁﬂﬂ“ﬁtE%ga ARGPRY N &Pd85 Emf%Fﬂéffoﬁ $iRP8ELroN
period as an information synbol péeriod and are used In common by the base
stations,~d4 second spreading 15 codes having a repetition period |onger
~than the information synbol period, and being different for each of the
base stations,In ttigemBbcloadstiadépoot cofpthe nuresehitr dmvebt fohor tdtaare ngs
the second spreading code and its phase of at |east one perch channel,
whi ch seqomoivsgedadi mgbddde st20t hod phmewndaa kingnwiihs dasgrl st dohsr 1n
storing a second spreadi ng code used by a neighboring base station;_ first

sear ch nenrBiFeftssaauante  6PM3 Pedini e HaPmBNDTERlel OB e Y ST e ity code
and phase are unknown;_ and €5 econd _search ne hing for

per chOchdrri SRALSe 1NEOTIRRY %Bgeaﬁi ﬁﬂrEgd@%r?dl5ﬁ(§§3L§|%eﬁ1% at 'élr'élsﬁ‘ng
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 pericd
and are used in common by the base stations, the second spreading
1s 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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the first search neans and the second search neans carry out their search
using the first table and the second table. Here, the nobile station may
further conprise neans for 30 transferring, when the first search neans
captures a perch - 12 channel whose second spreadi ng code and phase are
unknown #&harnedsWhoss $9@oBAaFPReatN$ccoAs Q&Q%éhﬁﬁecéﬁﬁc%ﬁk@@ﬂ&mﬁ%m

to the perch channel fromthe secqond table_to the _first table. The secand
sear ch ﬁ@aﬁ@sd"hlytc%ﬁ r@%@@q%@sé}%ﬁ%?%% fipEeagding go eaﬁoe‘fr‘??\gof’&ﬂé’tg

sear ch ”&:cg‘f%”@é%%ﬁ& ?!?ﬁg%lni b b Qc'hé’%é‘@o#x@ftaﬁif%ogc% L4hlL .efiPQ? thB1e.

mobil e s ST hreans ki ng detcision ©

earoh naans %G00 R0cea eRny nEAPR HP AUy (B Se Ll SptT R

search neans y "t he rst search neans. i rst
search negssgHByaga@pri se: neans for detecting a peak of a received signal
at a timng of a masked synbol of the received signal by despreading the
recei ved si gnathelst igstheehircdi ma@resadnarg cadeygoadpitkd swmanshf osing the
identifying a group to which the second spreading code bel ongs; and neans
for identsdgong thabdlsecondspheadioly lovdetaThens@mindf ee4hET MRANBrivSe :

carry out its search_using the _first table, and the nobile station nmay

further conprim@anyof eRiMaksBEr GACHSIRN O dedeGh W9 RNV P]EGRcRhasney

ot MUY Sl R R R AN R
COTPA h RESEE FSIL 4 LHE SN 6aLER WRalss 1D @ search 2s
The first search 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
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fourth search means for carrying out its search in response to a decision
result, the fourth search neans consisting of a renaining part of the
first search nmeans. The direct sequence CDVA nobil e conmunication system
may 30 spread information into a signal with a bandw dth broader than - 13
a frequerc tenaendyhbandwhd tinosr thei bnfodimaf or prebad iy spoeadiaguense
with a rate higher than an information transmssion rate. A direct, .
sequence SEWREREBI W dorimmtEat Pashest et FEGIrREEoPhd TRFbFRESS1ion
station. According to the configuration, the power and tinme required for
the cell ™&&¥ch can be reduced because the first table, which 1is prepared

f tori t , i .
Spreadi ng oo hi BRbse & ACqu PRIt B0 b T EXHRunEREELS S EaRChE,
nobi | ¢ stati, gj‘tébcgﬁ@ynqp‘%ilgestsggg_gp, for the perch channel only in a

e

predetermned tine rang search wndow) with regard to the phase of the
perch channel .addééravhygl €ostited icohfiisgalhy ibeceinespbwemn ahd vimet rogubassl
station, information on the scranbling codes used by the 15 nei ghboring
base st atfimnthant daseisactocan he redlhcedabebause fbeof dastetabille t which

i nformati on. The present invention is configured such that it transfers

t he capt uredgrPahicdhbnhes torinancapdg@bmendblchannehs .« bbpd &6 .aPeESdy
captured perches. This nmakes it possible to further narrow down candidates

in 20 se&RMNRglEohOse FE&CANQTICREIDAKROME SR ANS ASHARPEEY i

nkndin prESdoReTE0sER L aRcoRtR) b it Tubblt SFePREnorbErEhoMY e
It appl i 65 L PERSLEPNEREEFE FBNPERGARR 1t BnlRE it BShredd e rfPRERCEime range
(search window) with regard to the phase of the perch channel.
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
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25 to the second table a third search process consisting of steps up to a
m dpoi nt of the steps of the first search process; nakes a decision of the
new perch channel by conparing the search result of the second search
process with that of the third search process; and obtains the difference
bet ween tiesdiltst BRascén3Blpsothesmabd lehs thtiirah teamatkepfadds sismn ctthéhe
basis of the decision - 14 result. This enables the nobile station to nmake
ful | use sfcohd spreaddngpceddi agpdcptiasenafphass sppdagted aricbchanprl,
channel, and hence to nake a decision as to whether a new perch channel

ot her t ha@ndHeerapt LiPeliafer 8h RN e sVRPTRET By NEX RAT G sCBaNEHe
search of the perch channels with the known ases up _to the internediate
Step 1 oo B anTi CaTta SH P HEn i F haBL, ppos giepe BPE hE SAEFysHd
cell search er Ll 4 ol 3 cell. spa ' [

al vvayg es%%‘?‘nt{jg?. ngﬁrt%ﬁxg%fhltﬁg@g%%ggp §P§l§]‘n?%lps$e‘gle§ﬁ i‘:?\l\ge\rigqog{\}} @ﬁérglgs’l P
to provi I éf@% n ' SMA ik kcahl
system i ﬁg‘?uﬁ}%gdat no |§2agfga%fr:§h ﬂmﬁ?%%d'dggi%les a ﬁgﬂeﬁgﬁa???gﬁ?ﬁeéﬁgﬁ%
station vwahtsefotept 68NTHBI Gak@epiddl 1 e d£€ki Vingraiersimshappehng the
transmtted fromthe base station, and which nonitors a paging signal to
t he nobi |Z-stapi celly swanshlFhdfch ritermott edtvayecepssentiiali-he i dl e node,
the cell search control nmethod conprising the step of: carrying out, in

t he nobil e staknobhenshsmdemspeot ofeddie/inieganlt MypUFNEhenpe EPahfel

obi 18 SIS BAGed0 sk L | Bt el Gt ] oREHST Ot 9 RMIRELS! the
h h I h i ed t iLn.th bi |.e. ' . . L4 i .od

ount ed' FOMTAnLRAs O hant feRehbe oo RIS G SR Rt th el

channel eé(%eaesdé sacd:\{f&?ttq{@}r{b%jil\.’@lé{eation 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
1s 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 gquality 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 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
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In the fourth aspect of the present invention, there is 25 provided a CDVA
nobi | e conmuni cati on systemincluding a nobile station comrunicating with
a plurality of base stations, each of the base stations conprising: perch
channel transmtting neans for transmtting a perch channel to the nobile
stati on; panglifg pdgnal signbhhet masinie t$hgthoans dvd transmitting a - 15
paging signal to the nobile station, and the nobile station conprising:
base station dét®shohidearrLdlolOoleEPTPAG SlMAse station the nobile station

waits for or conmmunicates with through the s rch, channel by receivin
the perch channel tR3$RA%AEPRHS l%@ﬂ@?%ﬂ%ﬁ%eﬁ%ﬁﬂ?tq ﬁ‘&ehﬁiiﬁ?;l n

. A rarsm tted f ar ! o
P ng, R8BI R oo ShERBTERE, b iRl IRa el Al nPRE AT
si gnal tr@&&téhgﬁ{l@aﬂg fécewi&fi%@ e%rp%thanynémtﬁfﬁhgh&&ttéﬁgptﬂw:
and récei Ing quality ne sur enent ans or neasuri ng t he recel ving

quality Cﬂeféﬁ BRHh LN apRghsmierigid hédgnkecei ving qual ity measurenent
means carries out the nmeasurenment of the receiving quality of the perch

channel in 15 syngidighhgabignad tiredépt ignoldecicel shngelds pogi ndestidhialg
when the pagi ng signal reception decision neans decides that the paging
signal isimeariiélle Hede, ashéonwbictdest dtherpagynpustigna kdmansnitdad ity
means for counting a tine period froma |atest neasurenent of the 20
recei vi ngtl@ampby16f st e py chBfnBRIIAH SR &cEFANT okl pgymeans 1s

of tHE" pOreReCRaRAE vieh DKo e W Fohe BaRast byn; and 10 UATDY

receiving quality measurement means for measuring the
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, the mobile station may 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
guality 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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t he counting neans exceeds a predeterm ned value. In the fifth aspect of
the present invention, there is 25 provided a nobile station in a CDVA
nobi | e conmuni cati on system conmunicating with a plurality of base
stations, the nobile station conprising: base station decision neans for
deci di ng st®bseNgtation the nobile station waits for or comunicates wth

through a perch 30 channel. by recejving the _perch channel transmtted from
the base - 16 PRFLRFoA1INBAGFRTRIGHRR TRELHLOGh THARS (HF ERSCARE 1n an

the base - 16 P393 : B0 i g 0

mobi | e St HonPAer Ahet e abEnAE i SpEaBE % Ao e BT A e il
e st _ véd B i

ecetvi naroareL 5ot i Bef PhTRRRE STRRL 1P PcBiane PR, by

nMeasukeneiy + SPARE t&H Y | EScOptibhe dre@surenment of the receiving quality of
t he perch channel in 1o synchronization with timng of receiving the

pagi ng si gnal wéesitvhegpagialy sy gnekseeepin bnmdaaissifior meaeas udeaigleshehat
the paging signal is received. Here, the nobile station may further
conpri se mavaivaggnsslityrofotibe merchi ghapardlod wheredn at est
measurenent of the 15 receiving quality of the perch channel, and the
recei vi ng qualt®§ FEESIVRtIWebasYnB\EaSHFSMeDt MeEheaSarédsR G4t ke

| Vi |t ft h ch | when.the ti i od ted .
{he countieBS HEBRE B bdbhs BPEGINEHY rsiadids OrmERE PRIHE SoBhPEY in
base 19t art DENEEIEA tHeh oEH Y RSO b el VAR A bENG BICERE: kit
channel s @pd Bagiity A'PHIEL Sreception 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
15 receiving quality 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
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of the base stations are all transmtted on the sane radio frequency, and
are identified by the spreading codes. This nakes it possible to use the
radi o stage, which receives the 25 radio frequency and extracts the spread

channel s St ERprsrRRRgt ntfenErfe” %F‘%ﬁ%ﬁ?i@ﬁ%&i By e 2R BB
t ; hapg i | ; GHISER
s{glPgnsqgﬁéﬁg§é¥hggt§gﬁggﬁg rad?%é??éﬁagﬁ%§?k€§gF§rg ?éjﬁgves oftegﬁgggﬁbr

data are gr lfag2ahgo diaisd Br beeadisd Rth&aiBel’ @GUENS YwaThiss betohei ng about
t he degradation in the receiving quality of the perch channel or paging

channel hietteBterbadisan radied whavgstihecpaechnchaherenasr ipagEugi ghagnieie,
perch channel or paging channel. 5 Furthernore, in the tine periods of
much int er f er fuethermerse dfn atheedimeumsriefissodh mydh intdesignescet he
nunber of paging signals transmtted fromthe base stations over the
pagi ng cgreiseaPE 8l gsepfcPERar % SHFRASeT FAYM®AYRT i obBesHHMEE T

I [l _interf f th i ot th mb f '
ol ghal o IR DAISREDA L e BASE ML EER] GrTbyEhS! RSBt FARnares, $ne
al so redyced, o dhiperDiey s 15081 WG, QUALLLY L 1 N pPers FhaRnelss, o Ragi ng
channel s pends on the transm ssion frequency of the paging signals in

such a ngiuey ol Bakyirte drsi AgRERY§dsihlin andesreasente Ehomuwmeruddrotaddia

pagi ng signals, and inpaired with an increase in the nunber thereof. This

teaches tW@bes9 BRenhanbdiheBehegihgnsietliasytrahsinie tinsefsomt the alase
hi gh | evel when the receiving quality of the perch channel is low, it is

necessar \stationseasyext Hehe fpagibgc gheinmebs ul $ nglsbe nesbetedng Qoalsi,t ythet
t he perch channel, 20 thereby increasing the quality neasurenent
frequencyreceiving 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 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 pexrch
channel in the case where the receiving quality is low, thereby
imﬁroving 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 1is
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According to one aspect of the present invention, it is configured such
that it carries out the quality neasurenent of the perch channel in
synchronization with the received timng of the paging signal. This wll
autonaticall i ncrease h Héi neasurenen% fre of the_recejvin

aual 11y GonthanEednsug Rhaf 1h eAEncasEhenelen rte’daf?mamqm?.fzt%t
oo oo etk TRE Y4 f%%ﬁ%ﬁ%@h%ﬂ@@’%ﬁcﬁﬁhet?‘}et E28nS chriikL cuang
of the p%ragn}féém thd még?ufehféﬂ% exbnp?égl QPR Jﬁ%%@mhbﬁ?rhgﬁhe

addi tion resent 1 nvention I gure It co

el apsed tdr{%ﬁémqhaﬁ ltafeesd 1apBaaULiiteE xébBaECeLiphdde BHzhiNedfvaige.
perch channel, and <carries out the neasurenent of the receiving quality of

the per chrh e anaeb swhen pdes Ebapsed Carmrexsetdthe piedeteenendd vl the 5
This makes it possible to carry out the nmeasurenment of the receiving

qual ity ofeddievpergchueldnnelofattlze perchncheenehcyt avehnimem tfhe2paghoy
signals are very few such as in mdnight. The above and other objects,

ef fects, even when the BﬂgangagégﬂﬁlsPﬁi?ﬂ%%ﬁﬁtfﬂWV§Mﬁhnﬁﬁmﬂn nhedhghior e

apparent 10 fromthe follomnnq escrlptlon of enbodi ments thereof taken in

conj uncti on WHIE t#RO¥EcaRth PRILRES . BEEEChEsCRTEReer e
DRAW NGS

| J f bi
ot cadan Cagfan it Sla a%”%e'% Zi%‘ré%ta'it” ot L e el Aot paseRs

f 5¥”EH%
gchgnatlclgﬁggranpﬂfffgﬁggglﬁ%gﬁgqgﬂ#%ﬁ%hlps %aR?@Hhe ??ﬁ?%%ggg¥aggh§l%
SCLalﬂbl I {&@trﬁjlﬁll@étiéh g si gnal Sccoipaiyingdataeidpse stations to a
nobi l e station

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 methed 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 confiquration 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. 4 is a schematic diagramillustrating a structure of a perch channel;
Fig. 5i1s a schematic diagramillustrating a structure of 25 a paging
channel; Fig . 6 is a block diagram showi ng a configuration of a nobile
station to which the present jnvention is applied; Fig. 7 is a schematic

di agr am i4e@L€LRG fy AW BRFERon in accordance with the present

19 teci di ng & 1w DA sErgr 1 S EGRAM. 14U calh bl ROCEPRERKG ot of
ear o {QErhaLRE, A B PR CIRGR IS i BB B L GO AR b4 ©

oper at i ons ©f rthie gPhine sé@t peRBR2 in Fig. 7; Fig. 11 is a flowchart
illustrating an operation of the nobile station in Fig. 8 Fig. 12 is a

bl ock sdi agrammshgwi 19 ascenff Dewehaer Gfl lustpaltibid earst apeon tiomhb£hthie

present invention is applied; Fig. 13 is a flowhart illustrating an
oper at i omothidensidteien a0 dninn Fagrordance with the present invention;
Fig. 14 is a flowhart illustrating an operation of a nobile station in

accordance wi thighelprdsert filweahasd, idnkugbratdng sn sopesefdmg jef the
diagramillustrating an operation state observed on a tine axis when the
cel I seare®Pibft BHATAIMoEN FA%acrdance with the present invention is

operating.  DETA LD BESCR P € 1L P EREED SRS T o o
10 mobile station to which the present invention is applied:;
Fig. 13 is a flowchart illustrating 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 amobile
25 station to which the present invention is applied.
A mobile station 500 comprises a mobile station transceiver
502, auser 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 abus516. Inthemobile stationas shown inFig. 6, onlyportions
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acconpanyi ng drawi ngs. EMBODIMENT 1 Fig. 6 is a bl ock di agram show ng a
configuration of a nobile 25 station to which the present invention is
applied. A nobile station 500 conprises a nobile station transceiver 502,
a user interface 504, a neighboring base station inforpation acquisition
and procexSsgiaked 30ah athenBessEM: rohyeptieon axe chliusssiatedontrol | er

510, a nenory 512, an antenna 514 and 30 a bus In t bile station
as shown in Flele eTOBALE Sdrat R tréﬁscﬁs‘b‘%ﬁ:agég $‘ﬁjeméf’§séﬁ"t

| 0 I
user | nf OHEEFBACIRE U 1SPREE e e T Eh et ERE R See BT pRe g BN °°
ft th f d I d
control o LRGTEnY, AR e TE B b rheRcy M LO LB P g I on” ™"
transgei V@faégallt% 1%@1{1%&691 ha1"gnart 6RRR 02141 GRE 14SEE tieit ehte@ciecéaing

The common contr ol 508 carrles out the overall control of the nobile
station. é{&imwﬂtlsgar chheandb 0l kest &tDoaontankeetiversl)2 seacchnected
operation with regulating the timng in accordance with neighboring base
station it othat earceraral 5t ér esdsemarh imvtakfaced @t he nenory 512. The
nei ghbori ng base station information acquisition and 15 proceSSIng uni t
506 recei ves aF¥RE pROERSBeSOBEERIAIGNP (BIATThES: R SheaoifTahé control

nei ghborin base SH%;IOHS s nt fromthe visiting base station, and stores
it into t 12 SHeth08 516 i nterconnects the commn control | er

208, gel | Se %rggggs AL 1 OonB BRI | 900 PESE (31Hd b LU 88rch

acquisition an nenor
operation with regulating the timing in accordance with

neighboring base station information, and stores search results
into the memory 512.
The neighboring base station information acqguisition 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
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Fig. 7 is a schematic diagramillustrating an operation of the present

I nvention. The operation of the nobile station 602 in Fig. 7 wll now be
described with reference to the flowhart of Fig. 10. 25 As illustrated in
the right-hand side of Fig. 7, the nobile station 602 captures information
about scribbhshgatedesiusede bgfitt-harei ghbdei of Fise. sTatlisdrep f$D0R}he
visiting base station, fromwhich the nobile station receives the paging
informati on, Usitngtthestaihbeieddr he orohhlie stasden Abecaggisss ot Ihe
nei ghbori ng base stations in a code table 604 on the ne

i |1 ust L at%%lllInsﬁﬁ§ql\9fﬁolﬁaﬁﬁf§hdé7h@fmﬁjgs. h"f’l(cg} ﬁl&lﬁg@‘zyng%ﬁéﬁbi%ﬁéhf:&&?
608, t [ tati 602 [ t.t .

it hhulng_ b I%ﬁﬁ%ﬁ% :(%&%nla¢§§8ﬁéh§%pq‘%‘iasg%s (2t S0t 5 68 . 8 HO LR ARG
channdl o TeRPRBLReEPRNS 4RA SRASEANE MHERED b B EPBhURENRBIS) (thin

S906) ; . gli c L ggtC 4 raede 7habke«0890fs ) ;
t he neigﬁ%ggfﬁgigg%gggﬁgﬁ?ﬁﬁé'?gggﬁiQEBS?ggiégﬁg?%Fﬁi pEEchchanﬁgfs mhi%h

cannot beygaps UiREnatdd tHe ddreimio biakeaoliere fafgmmwshencdie taphlle Hdl of
side of Fig. 7), both their scranbling codes and phases are unknown. As

descri bedth@bneé ghidver fnthgaskaseostedpmms t (st [FHGR) di f f erences bet ween
the scranbling codes. In Fig. 7, nunerical exanples are illustrated of the
phase di f f er ereesf bt iben pecl chamnehg whs dodeanppth beegantesedhantil

e To0l e phal LOhas 8 %ol Eher 2SRy M sh NUP o) P! 651 ©
FPTead 19 Go0E cESTS LAY, BhaB g HEATRAL art Sifnokn. MVigkekeBa
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
1s 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 operatiocn 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 51002).
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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 diagramillustrating
an operation of making a decision of a new perch. The operation of the
nobile station of Fig, 8 will be described with reference to a flowchart

25 of Fi fpant fxgm : e u%Fr%?Eﬁoimé‘aiew\%ﬂFl@W E5AY IHASSERANG the
t t , i i lt. T
search 1 GPRTESBE T iCoR hur RBbPRE Ul ar SRBBL e et eht ST Dhe Fiv st st ep
of SeafC@stéqnﬁﬁgﬁﬁ,pflaé%oggfa&égrbééﬁeenélﬁaghl-ts- (@eﬁgéoég?%gm&

It perforns a ow’search reassuring the phases of capture

perch channeteissber thd¥4any pHRERIWIHAY, thhnCARaréarbehlt iyhecageulred
(step 51006); nakes a decision that any perch other than the currently

capt uged gepenebessis mewgvepeh dhahaanel stepef 1903B) andndlenenfikisesHdhe
scranbling code by executing the second and third steps for the perch
channel (stEamblAh@) cobiegbydekkelcudtimg ddienrs caxemp| @2ndfthiddcEseps fpar dhieon
of the new perch using the first and second steps as the new perch io
search. Ipexchfehannedm FEeP8SLAlMat it can nmake use of the scranbling

code group information when deciding as to_whether _the result of the ne
per ch searchi%#%fc%p%&#@&ﬁ&ﬂﬁﬁ?cﬁgaeﬁEWPHﬁHQ#lalge?ﬁsﬁQR QEe%ﬁﬁlgﬂ 5

& ais ok AP adS e pREPE R Punst Sl RIS eBiohn £ denc B8 8
for the Jfefehgs detected at these phases, are the first, seventh, 15th
It differs 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.

15 In Fig. 9, Gl, G7, G15 and G3 each designate a scrambling
code group. More specifically, the G1, 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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and third group, respectively. 20 Conparing their phases with those of the
scranbling code groups of the captured perches, the nobile 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 per chHams @érch pHasth dilde sseaapbilig & codaligrdPhasenas hbke Besufd
captured perches. In addition, although not illustrated in the draw ngs,
execut | o®fofthae¢| NeWe PETEHL $2@FFHhe first to third steps as the new perch

h be _i_npl ted in th 30 iyl | d-in Ei.gs. 8
and 5. oxcept ARG EReLDT e e £ dBBPAOHIAE 1 e HEw e Both re

bl i de. t I :
he. presam BHBbANTENE e dBechTBRTT o N Eaa o nia s See e  Aohigh he
mobi | ¢ statd oppal ways Rﬁf&ﬂ eQea?cﬁutaﬁd%&lﬁ%E@ac besedt CBoArd reapt voRd
perch”™conftirmation si taneously, the enbodinents in accordance with the

present JinenthaBowisa y10ttHd BnfiRsiimehssinFeccexdancs wibeh theryragenaut
both searches f or the new and captured perches regularly, such a

confi gur atriwen t aonbarembéntimed ad wditdhi s hei For nesamplle 10vher carrying
differently so that one of themis carried out at a higher_ (or |ower)
f r equencyuhamotheseemehesafiar itheveey, and €amtiyipdt PBACHRS eegularly,

i npl enented in which they can be controlled adaptively to.the conditions
2 needeugl 3 6RIATITAL Hal Goh B 1IBHATGHEES TRIGISE IHpLFi Tt ehyaLs

captured e%?éhegi HIWI Febne ?é@iﬂ%éa%%bésgtk?%ﬁl 1p§rc%fhsfé‘é%ht aat?ianiégﬁher

effedP c g present I nvent on

provide tfig §QALLY CRIQOSNEY BRSNS NGrfigl. SRItTrndpdvbhy Ml e
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 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 be 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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wi th maki ng use of the advantages of the inter-cell asynchronous system
and with m nim zing the power consunption and tinme 20 required for the cel
search by the nobile station without increasing the total cost of the
system SECOND EMBODI MENT Next, the second enbodi ment of the present

i nventi o3¢} 1a 2535§1@e§d¥qmlmx¥ﬂnﬁ§ﬁéﬂ@i‘ée3@6 Fiigblseﬂli’steﬁﬁceléolﬁs a
bl ock di agram showi ng a conflguratlon of a be station to which t

present |41\P@rﬁqrbr‘?r}%n%%ﬂal¥%ﬁe VPirg30§2 8hBRE © Er?sceiﬂ‘v%ﬁg %Bllllety

d bi
Compr ?Qei‘nseié’%‘fﬁﬁ%ﬁea%“rmnﬁaﬁi%%?53&0 §aBh3%e PrgnfE kBt 9120
transcel Wlmid c8nt2sh 1Idt & %r14aCS 8o P 3R e CQnCQﬁ%‘ﬁ'nzg%g% ‘é‘?{d %Oéon@non

perch chaf ving quali nmeasuarenent ‘controller

signal; rgpeivepg3l2, a connDn controller 314, a menory 316, an antenna 318
and a“comon ~ 5 bus 320. The radio signal transceiver 302 connected to the
antenna 318 itha fegisesighaleegiandgeiser Boborpaneanteddta that anltenna
signal transmtted froma base station after radio frequency nodul ation,
and for t3BSisibt & dewisee foforemtsionng vsetr dnfigrmatdomatdrgh abcantrol
voi ces or data to be transmtted fromthe nobile station to the base
station. sghalghransmeithedgfziony a ihaset pheddam Ffgeriradie fragyender
and receiver can _be provided sgparatelg%PThe traffié%channel transceiver

304 conﬁ@@@%HaF&Q&ﬁr?Q®e P§d| GndSET N BPEMANG UL r T 150N ELOL

B T O A e L L
recei vi ng, gyah bt ¥+qf% idie Re1GHE (ﬂme&taé‘ﬂgn. Although it is integrally

illustrated in Fig. 12, the transmitter and receiver can be
provided separately. The traffic channel transceiver 304
connected to both the radio signal transceiver 302 and user

15 interface 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 guality 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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extracts broadcast information fromthe base station by decoding the perch
channel . The perch channel receiving quality 20 neasurenent controller 310,
i ssuing a command to the perch channel receiver 308, controls the

measur ement operation of the receiving ggallty of the perch channel. The

pagi ng sigeafignsediar wBubl e dleser ahgddwdddes ef prgnag §ngaQSs,eﬁ¢3 farsin
the base station. The common controller 314 carries out the overall 25
control o¥4the mobile station, and the nenDry 316 is used for storing
various itens of %nforngtlon The ¢ erconnects tﬂ

channel recei V&F $08CT 0t Aahihel © iest \‘?FH&Z%%#ﬁeﬁEés"dr% ?anlque
troll 2

merory 3160 SPRESE B Ehg e ?%ﬁ%%‘%flﬁ?mb ST8Psr ok G flodh 3 g

confi gur QgW‘J_lnl g)%pc%mflﬂt?gnwét ﬁe‘ifﬁfﬁcf@ﬁo%@sﬁ'lgsfﬂrl%éﬁtﬁ_ééteAﬁadJ.o

descri be ove I'ntermttent receiving technique is applied to th

nobi | e stﬁaﬁamlawcﬂesre@ﬁndm@lyos:ﬂd IMTthe 0D :f oy egbMAY RRAP&Ied JRPaRCE Al
Revi sed Proposal for Candidate Radio Transm ssion Technol ogy on | MI-2000:

W CDVA RewessdoRr bpasal a geeat anudbet"of molyt bats batrhensofrepdive dadatindns

are divided into a plurality of groups, and each paging signal assigned to
one of tdhePyuoapd tivs afagreelipat oaads Bﬂgﬂb Hﬂgsmgasl@m%neﬂssbgnedc@m e e
t he paglng channels Fig, S5illustrates a paging sjignal assigned to one of

the groufdf tRerggoups r%$ eMarped SR @ PRESER PRESLGRAt CharRey $ifort

- Dot or-OFRePddtng Bk AgLdr %h'ﬁi}r?eo_ﬁs??tgﬂémg T ebrrEeE gt Mne.

e e SRR TN 200 16D S M orBR o
symbols PIs each designate a very short signal informing whether
paging 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). Incontrast, 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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fromthe receiving result of the PT portion. Fig. 13 is a flowhart
Illustrating the operation of the nobile station in accordance with the
present invention. 20 The nobile station decides as to whether a timng for
receiving the PI conmes, first (step S1402), and when the timng cones, it
act i vat esisfeer fheocomgwald thandeirarcoohannedc siereiver M 8pbet Measure

th i i gnal (step S1404). Wen it deci t hat .t i ng .| t

pr ZSEF?L Frlash %%Eerlé%gr}zqﬁi q]\tg,,a;téém fifj{‘qﬁ?spé%t&e%%%r Z%tt%?pgl#?% ha >?33i o

S1 gha r celLver . . . . e
pagi ng i 55@3@?8}?@,“ i% - ég:nﬁfgﬁ&ie 3 %@&é?%f%%gﬁrdél | oﬁg?%n%ﬁqg%?gﬁz)(g{e%@&\;é]
302 (st 4 i BB,y t t ' i j 3
315 1o r el Ead o SO0 LT ST Ee  BpRAL It S g ehe! RERINST
channg| r@f?h)ﬂ”%r‘&l@déﬂvé@@yﬁem@h eOMpreten B&@eP S14£64) 1 saHE WhE ts

command to The perch channel receiver 308 to neasure the receiving quality
of the peigbithanrehetat epibiddOpf rEuksedguentthe PI demeles( sshephsa 4i0E) .
i ndi vi dual operations have been conpleted (step 51412), stops the
operation of thiegradidois si glawehansceaeilvers 302t hgntbenpiperat {enepf the
51414), and waits wuntil the next timng of receiving the Pl cones (step
S1402). mwehiles stataionowihbr & Qankigaraktd othobperRtydmbfovhethgbinext
station with_a configuration of carr lng out thez%ﬁit gualit ur enen
1Her ebf

at the tiHeAhASH BOPEBIEMSTE A EPPNBLRE YBEN 3 PHRAS EPLPeRr LEagl PRE 1o
P oY U BblRRE TR RSB S R S ARt et o
corron |t hetfbcheiad ke ShE R e cRlust AeteerseiiadpertL
pagi ng i sr8gkipfieseithd Pancbhed eddirdig dtespl$1502), and when the timing
comes, 1t 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 S1508). 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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proceeds to the decision step of the elapsed tine fromthe latest quality
measurenment (step S1508). When the el apsed tine has exceeded the
predeterm ned value, it carries out the sane operation as when the

deci si ' de that th ' ' t 20 S1506) . W t he |
oo s R oot i B8 b T R T ke s L3148, 1200 chchb s s
e S A P BN SRR I Nl MR R G BESe).

t t ep: i ' . he: r adi '
Present And s SORs LoBoRLLRUES A PO e d TPk ACSkEBb e (atep
si gnal qufoygr 312 to receive the paging signal (step S1510), and causes

t he perch channel receiving quality measurenent controller 310 to issue

the cgnmand taridie psrek ahawirimd€ecel §eagrdad il ueasatd idiean espeyardon
quality of the perch channel (step 30 51512). Subsequently, it decides as

t 0 whet hestdahe omslerivddadbn-a 2imeopeist whrs hheechiénseanpheted tistlepethod
S1514), stops the operation of the radio signal transceiver 302 when

conpl et ediff seeposisIgie Wihh Ehiet Pugfentt ARVESRLIAN niBg OPeTEetNging t he
Pl conmes (step. $S1502). 5 Fig. 15 .is a.schematjc diagramijllustrating an
operati on' st ol Faben-edtBR GOR MBS AR £ Hap [aLbb EY ReAPRERTEnt
met hod in cordance with the pr nt .invention s I_ng. Fig. .15
rethod e JRPLAnGE AL BESSI VRl ALY S PROELNs KLy
the 08!t AR ULAY o IS KHlfwd 8829 1B%s 1 MAREPLLANY 1 HAUMRSL BOHLERID !
the top view tdenote portions of” executing the qualTty neasurenent” of the
perch chawaelxedfieingothenyMhewth hesisintdatehbcoPaghdpseRPEhaAnieakl Ngran

exanpl e of a paging channel in which a paging signal consists of the PIs
(narrow poosttomsyiewdiMihss ima tes pone i pagingWecepieidhstaking an example
of a paging channel in which a paging signal consists of the
PIs (narrow portions) and MUIs (wide portions). When the PIs
15 indicate 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 gquality 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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15 indicate the presence of the paging information, the corresponding MJ s
are denoted as a shadowed portion, whereas when they indicate the absence
of the paging information, the MJs are denoted as a bl ank. Thus, the

nobil e station does not _receive fhe b| nk MJI s because y haye no pagi ng
o ot I GABARSG 58 FFRGBECRIAR Y ORI Chst NG dRad By SLgis 1 Shenmobile
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measur e arch ok recerving quality is execute
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absent, the neasurenent of the perch channel receiving quality is skipped.

As defscr | bedsahptd.on e Wireedintenin bagorengigh adeupnesent seleartiog titse
configured such that the nobile station controls 30 the timng of

nmeasuri ngoése bece wigtyoality of the perch - 28 channel in

synchroni zation with the paging signal to the nobile station so that the
neasurenent(ﬁFﬁﬁéhﬁ@mﬂﬁﬁngt@%aﬁmgPQﬁmQW@ 15eﬂﬂﬂﬁ%ﬁ#ﬁ%ﬂ S3Chrkhad ddt

S0ssi bl 6 FOIBEFe THe SARTSS. ESRBUECRbIAE (TR ASPRELE Pt HEPR bR CEocthagy
of oelectingy g Jhephehpag %[ahfagglefura%&{%ﬁ ;ﬁ@eefggggm%é Sxceeds

confi gur ed SUCH tH coun el ‘apsed measur ene

the racei ¥hadp @ughidon oedhea pRECh: Ehéﬁﬁ%ll’eé%mtrﬁ'@aghéﬁ%%ﬂ 4% the

excee 10 the predeternmined valué, it carries out the neasurenent of the
receiv I ngréw@hwtmgf)hmenpprccm teapeaich Banmakes Thipomakllse itt pomssiintbén

the accuracy of selecting the best base station at a higher accuracy,
maki ng i stpasaihitaito the tderuradyceft felpoidmg 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

- 29 _



consunption. 15 OTHER EMBODI MENTS As to the standards of the third
generation nobile comunication system |MI-2000 (International Mbile
Tel econmuni cat i ons-2000), the 3GPP (Third Generation 20 Partnership

Project) i Ki | an. Detail s of pagi | nf ti t 1 SSi .
wothod | Samesa the P THRt SRAEhEdCatiars st b PrRCe Bt TR RhrchBBioe,
tili f th tandard, ,it Ltied ' | it . '
Rovi sed SPSpEEhI C9 of CCARICUATIS Aol BOT AR Bt TheRRaagy) o gopaatng
|NW-2000&5@%%$§¥1?ﬂ3p§ﬁhf{SakbﬁﬁféﬁgéhéQﬂi.ﬂﬂﬁeﬂn§w¥héﬁﬁﬁntf€self only

i nf or mat i-on "abou € presence an sence of the paging is transmtted

over a PLald{ RAdid 4 1ghcakona@dannely  t1e@dpafengpag ixrd st nasi anressaltf
is transmtted over an SCCPCH (Secondary Comon Control Physical CHannel).

Al t hoighotthere S9iphyigi tdle D] i gndatironthe efifectodfi tie timd exmmbtitent s
the - 29 same as the present specification in the procedure for the nobile
stati on recereiee ebeaPhegofroonthef brecesiyai npe¢REIFAGI N - i Sinkek ibeh,
and to receive the paging information itself on%g when a decigion i s,made
that the Opagiags ikopr e skisledsdry thegprtetliak Ade RFasen Py RDEHon
effect of the intermttent .reqg i bt al tr th r . sos
Accor di ndlsy,aHRlW‘?giﬁe Ooﬁ%eougwrb[%b%zigﬁsr@é in ﬁ]rg %‘?‘?9#%’{1 tRe 1S
present inyventi ' i R3Sl 29 Y N hiti¥h
it is 08 !Volucssﬁggfro#ﬁtolgcggék%??ggeltd;l%%ghéart t g?‘ﬁit%é? se%eliﬂr:lvleﬁ?igg?l:li 0
is npt | tede t 9ifhedRdi® ERBEFRS idPS§Ehbnd saluecrbyedcaibowe, but can

i nplemented 1n any radi o schenes utilizing the present invention.
be implemented in any radio schemes utilizing 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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Moreover, although the foregoing embodi ments handle the case in which the
enbodi ments are inplenented independently, 15 the present invention is not
limted to this. For exanple, any proper conbination of the foregoing
enbodi mrents can be inpl enented, which will be obvious to those skilled in
the art. WHAT IS CLAIMED IS: 1 . A cell search control nethod in a CDVA
nobi | e conmuni cati on systemincluding a nobile station which decides a
base station the nobile station waits for or comunicates with by

recei VimiRT dSpéieiMERadfel transmtted fromthe base station, and which
nonitors a paging signal to the nobile station by neans of intermttent
reception in the jidle node, said cell search control nethod characterized
by conpri si Ay ?%%1sﬁéﬁréh QSﬂQ§ﬂhuPQﬁh°dlhntﬁe(ﬁﬂﬁﬁlﬁobihﬁl@nmmnsasatewant

of recgistieng gHaluayngf o hﬁob@léh gﬂa&rmﬁl wﬂléynqiycq@eéataorba'ghé hst l‘c%ﬂg
e ce

of receivin b S|gna se to the nobile station

searchgbontg8% g%?ﬁ%ﬁﬂ%g BT ERHER i TPl 8F m OEHER K Eer VIR iBY t REESLHANT
measur @érepereh thbaneeélvtr@psmmﬂuawy fmbmthEhpermﬁseﬂuﬁuuﬁldns candi eghouh
in the jgRiclesstatiga %ﬂ&” §?£éﬂ9 Per | 8¢ frgg&g Batggt nEagzur enent

of the rece|V|n qua |ty of The perch c ann excee a pre ter'm nad
val ue. 1Btex N RSP PRunit atfonid) st @pdenclsddidngeel nodeaech srantonl

COWWUﬂM@&hbﬁgcWB&hcaephUédlbyYCémpfiﬁ?hgﬂﬁﬂé(yyép ezch of said Pase stations
characteriz nprising: ;perch, channel. transpitting means for
transn1tt|n§ga9¥1%§' é annelrﬁo Pﬁ &St af 3 And PG 8eghal of
trans mrtetcleﬁg’lﬁﬁanguﬁb?fti’r afsnichei r@lach p@@langeél gimal symdhhrenivhitienst @ithn,
and saitd miRbi be skakionghanachgdided PYh L0 SkRI HRag8Lsh 8t LD f8gi sion

means for deciding a base station

2. The cell search control method as claimed in eclaim 1,
characterized in that the measurement of the receiving quality
of the perch channel is 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 saiad
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 gquality measurement means for measuring the
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[ ile station waits for or communicates with through the perch
zﬁggnngby receiving the perch channel transmtted by said perch pgannel
transmtting nmeans; paging signal reception decision neans for deci |n? in
an idle node as to whether the paging signal transmtted to said nDbL e
station by said paging signal transmtting means is received or not by
intermttent reception; and receiving quality neasurement means for -
nmeasuring the - 31 receiving quality of the perch channel, wherein sa

I Vi ' ' t of the
recei vimgequahigt yulRasyr 6ECDhe BEAS CAJERS O LAg, measurement of
recei vinr?geglégtgt ;ﬂ/iuof t%l}e ercﬁn%hannel In sync T onization with tini ng of

i vi i ' ndj gm@lansec eprirdRsdeoiisi Othe
recei ving the pagirng s ghdl ﬂh%%} ¥ ai B PRYITRE S g .
Toans dESISUSSTERAL Ofc tipagimgesivgmal gaaleedi V. the T%%rwcﬁg?hlggi 4in

COMUNIsSAn@Bni¥at eBhas, Gl ped;ihg ¢lal @ﬁ‘g‘gﬁggﬁg?‘: teg%éggﬁg Ségtrna#e et od

ile station further conprises “counting _ )
??gh1§SF& esP39MBEsuPedRAl oFerert ¥areiddaigigual imepnef theigeschigh@nnghe

1 ' | ¥é Ol [ ies out the
and Wwpegeéng sapdaletei védgien@l ity nmeasurement neans carr :
nmeasurenent of the receiving quality of the perch channel when the tine R
period counted by said counting neans exceeds a predeterm ned val ue. 5.

: : . . . . ; i th =
i | edstatThe icoMa CRMbIiMRDI LengopEWARLGAL] O em_ conmuni cating wt
EFBLaFifyaof base statioﬁé, sai d %obi|gqgéﬁa%Y%%g%hé?%chgggﬁﬁib§n claim

i St nFhHeRet 8¥ h2edn idect kabn sasansndiof 1 desitdicigna Dasenstalddp Sl
ﬁggP[g ghgihg%\mﬂtgh or.or commupicates w th through g.perch chamﬁ% {%
recei ving the perch 5%anﬁ%¥ t FAHEHT PPed 3f r Srhthe BREOd st Brpon; a  latest

measurement of the receiving quality of the perch channel, and
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, gaid mobile
station characterized by comprising:

base station decision means for deciding a base 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 pPaging signal transmitted to said
mobile station from the base station is received or not by
intermittent reception; and

receiving quality measurement means for measuring 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 in
synchronization with timing of receiving the paging signal when
said paging signal reception decigion means decides that the
paging signal is received.
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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 said nobile station fromthe base
station is received or not by intermttent reception; and receiving

qual ity neasurenent neans for neasuring the receiving quality of the perch
channel, wherein said receiving quality measurenent neans carries out the
nmeasurenment of the receiving quality of the perch channel in

synchroni zation with timng of receiving the paging signal when said
pagi ng signal reception decision nmeans decides that the paging signal is
received. 6., The nobile station as claimed in claims5, further

char acteri zed by gonpr T ST PR dtthtG g meshA® rdeimobnt Engthetine period from
a | at eShawagsarenedt lof 1cbmpmeeenglngnqu@hkiymggnsthgogegﬁﬂuﬁﬂgﬁgeg, time

wher ei pegabd €664 Vidg jqualdty sur ement ans carries out 't
neasurgggnt of fhe recéi&%%g qSEF?P§e%?ntt pertth EREFABENGheauahity | et

peri od un?%HcBy g%ﬁ%p%innuwhﬁfeiﬁeaﬁ@idxceedeiaiﬁged@ﬁﬁlﬂiﬁedmé§§&¥%ment

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.
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