1 5 JUL 2005 CELL SEARCH CONTROL METHOD. MOBI LE STATI ON AND NOBHLWU
COVMUNI CATI ONS SYSTEM BACKGROUND OF THE | NVENTION s FIELD OF THE | é)\l
The present invention relates to a control nethod of cell search (searching
for a new perch channel) Lok b $16)1,1410)- d @bi | e communi cati ons
systemincluding a nobile statlon 10 and a qurallty of base stations.
DESCRI PTI ON OF THE RELATED ARMORIEesdAdd ¥e conmuni cations system
such as a nobile 1s telephone s sten1crOV|des services by dividing its
entire service area i ntlRB&LE & AIONDRRESTRY shown in Fig. 1. for
exanpl e, such a system conprises a pIurallty of base stations 111-1 - 111-5
covering divided radio zones, and nobile stations 112-1 - 112-3 carrying
out comruni cations with ti.ons -1 - 111-5 by establishing
radi o channel s between %ﬂgﬁ&iégHﬁg vé@ggaagéinF¥Q m a base station at a
certain transm ssion power propagates through space to a receiving site
with attenuation. The attenuation the radi o waves undergo 25 increases with

per&h channel s from di stant LB Q% aFPEnd EVEERN It bcoi ved at 1 over

recei ved power, whereas - 1 1 5 JUL 2005 those fromnear base stations
are received at higher received power. In practice, however, since the
propagati on S q%ﬁggg¢ g [ S Y,

bui I di ngs aﬂh%si?lc ?stlgnce t 12 Irrgggl%\%e%g %do%rscséﬁﬁfoﬁ mg% an%%

fromt @%aﬁ:l@%@e%&%tﬂ Bl aM ey Wgtcli‘x i QY %’}E”ta %ofnh]ﬁe”%q&@lon
stations. To receive sighals transmtted fromthe base stations,
i mpor t 3g P mEBENe MBBfiSt 34t 9Bl B} eym ﬂﬁ&TﬁHlﬁ@ealnoblle station

10 and a plurality of base stations.
DESCRIPTION OF THE RELATED ART

A widespread mobile communications system such as a mobile
15 telephone system provides services by dividing its entire
service area into rather small radio zones. As shown in Fig.
1, for example, such a system comprises a plurality of base
stations 111-1 - 111-5 covering divided radio zones, and mobile
stations 112-1 - 112-3 carrying out communications with the base
20 stations 111-1 - 111-5 by establishing radio channels between
them.

Radio waves radiated from a base station at a certain
transmission power propagates through space to a receiving site
with attenuation. The attenuation the radio waves undergo

25 increases with the distance between the transmitting site to
the receiving site. Thué, perch channels from distant base

stations are usually received at lower received power, whereas
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perch channels fromthe base stations and to select the best base dtiaililo}05
10 On the other hand, a technique called "intermttent reception” is
S5Vi ng EHORE ETOR TORGR. PRE bF # BLOBERISNS 4 7 L HEl dndbhS RBBe T RESL o8

avin : S e S
inx:tgr paging,_ the intermttent reception tfries to mnimze the power d
consunpO"i 15 Ry PRAGE 3t H?P‘?’%X@irve? nge F}Bﬁé’%%?ﬁgéﬁltﬂ%imcmges
St uct BRPTTHRAG G TP s SOEM PECETHOTSRR PO PUyt P 2 At Face
f 3G_Mbhi.l e Syst Vol 3". di t h ification,.to i
the of PECRIGTATRE | ntRFrh Teent esh BT 1o T @Gl GhRBBE o Shoan gte =%
tati di vided int . Rl lit [ ' s f
fr;'é}? t &‘fﬁ 7 otht Ofs &/ b hv?iﬂ@séé%‘ ke %Scfﬁé%%ﬁlﬁi %?f%fﬁh%@%% 0 2 |
illustre : agi 0 : [ [ . ol s
Pl s (PR 2) Pl Anive S oBRTsChnReR i Sran sh Bags' Phatieliic.
O 0909 1l PR o2k mBEM Leae Mh*) ol plWFoPRBIox che
recel Ve ldie ShafReliOEfénSthe HELL NERakIERY GnaneoMde POELT @Oy hen

a decision Is na that the paging takes place as a resu receiving the
Pl - Bask d4E£18805 portion. This makes it possible for the nobile
station to reduce its consunption power to a mninmmthanks to a snmall duty

ragho of then ageptbencketruse, i h ite@nei@hel ealtihes nobhke wipttent to carry
out the two operations: receiving the paging for the 5 group to which the

nobi | e recdp ©lohel arRgpTi eaceio/ i tige onby itlllke FHaPobhisort SheAche RAYI tifle
information is present. Although Fig. 2 illustrates the paging information

fromonafid dhethasdatstatiens byiahing gewaled axntseleti ethdymbba 1®bil e
station, the nobile station nust carry out search for the perch channels 10
from neitghhioonegibathetstandbywmdadei must rmiwangs Sondde-dhepaging, the
intermittent reception tries to minimize the power consumption
15 by halting the receivers as long as possible when the reception
is unnecessary. Fig. 2 is a schematic diagram illustrating a
structure of a paging channel specified in "Specification of
Air-Interface for 3G Mobile System Volume 3". According to the
specification, to increase the effect of the intermittent
20 reception effect, a number of mobile stations are divided into
a plurality of groups, and paging signals for individual groups
are each mapped onto a single physical channel. Fig. 2
illustrates a paging signal for one of such groups. In this
figure, symbols PI's (PIl1l and PI2) designate a very short signal
25 1indicating the presence or absence of the paging, and MUI 's (MUI1l
- MUI4) include paging information (ID number of the mobile
stations). Each mobile station receives the PI portion first,

and then receives the MUI portion only when a decision is made

that the paging takes place as a result of receiving the PI
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mobi | e station must receive many possible perch channels in the sehPclL 2005
operation for neighboring base stations, it is inportant for the nobile
station to limt the frequency of the sear ch operatlons to.a mnimmin
order PELtHGRaselRhE f@}f%ﬁtl‘bpqqfelbié £ OF & OS¢ St 1R, TP WirDees

|l e Tel ecommuni _cat.i on- 200 t apdards_s

PRI ARl R R e Cﬁt wm@ps@ﬁwﬁﬁe Aot %@?ﬁ@c'&f%g@ﬁ °the
3GPP (Thi CGCe P P T
the pég? ; f‘%%‘tpﬁ%%nba%gﬁé‘%s' LY fﬁto)% 1%%%%[5\;? T LheSEIERR

mn 3"
;:Y: tiEe Eaﬁ“ PEaL tHE ¢Bh 1 SHAEA B 3ol ‘rfﬁﬁg it o‘%eaniﬁte'g Qi B e
| nee Prgis nnevﬁg%%nfﬁ%‘ﬁ méggl%g?énﬁg.t% B WAL 808 Pl (Faghnd

ghigiccl?a conf glﬁl%%ﬁw{}h&?& gﬁ(ﬁb%@a&gﬁggﬁé&p #%ﬂgugh%&{l@é s?atl on

of rec ng t; iOR n h
Chf o et in Zor S PaEkO R é’%‘%lﬁﬁa%ﬁ%g*“@‘cf%ﬁ%{*‘*ﬁo%%‘e Pl Page,

occurss%%ﬁd@éul&m%ht he BediRteRtand. sanddders vyf frard mdpihe »s&taeamﬁtent
reception achieved by the procedure are identical to those of the

" Speci theahb®i 108 SHtatiBhenhaeecaldly %ﬁd\@@é@cﬁyﬁéﬁmmlwﬁcﬁ chanid@iss to
sel ect the best base station, it is necessary for each nobile station to

al yay's £Foi trfélghao&qrr@_tfé@@ netatafortewh DeeghRorigNgndasagst akiiense byhe
searching for and receiving them On the other hand, the nobile station

nmust r mobad d et aiti gnratse reteiitge meney ssbblacpeasdh thardndesoint tige
battery. Thus, there 10 is an inevitable tradeoff between them In other
wor ds, selaadiitiopetatidat foratedghbdihengdeeseestatlibnle,i ng asoimportant
undesirabl e results such as prescribed service quality cannot be achieved
becaus&oaf ttie mWobriddatsomtiant H® aktwiscyhef frequency of the search
operations to a minimum in order to increase the effect of the
15 intermittent reception.

IMT-2000 (International Mobile Telecommunication-2000)
standards specifying the third generation mobile communications
system are now being planned in the 3GPP (Third Generation
Partnership Project). The transmission schemes of the paging

20 information are described in "3G TS 25.211V3.2.0" which revises
the "Specification of Air-Interface for 3G Mobile System Volume
3" a little to increase versatility. Specifically, the
information indicating the presence and absence of the paging
is transmitted over a PICH (Paging Indicator CHannel), and the

25 paging information itself is transmitted over a SCCPCH
(Secondary Common Control Physical CHannel). Although the
physical configuration is thus changed, the procedure of the

mobile station of receiving the PI portion first, followed by

receiving the paging information only when a decision is made
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sel ecting the base station. In contrast with this, increasing i s thd 3 JUL 2005
accuracy of selecting the base station by increasing the duty ratio of the

receiver present an_inportant problem of_ reducing the useful ness of the
nobi | e B3k i Gt RRALBE BEREE T 2 %&%t‘?%ntlafa PLsTggePdriypn o and the

docunent " Cel | lection Control in WCDVA nobile statiop” 20 by Yunoki,
Hi gashiefaﬁﬁcﬁs%fs'iﬁlr? l@%@“}]@’@éeﬁﬁfsﬁptéﬂﬁ aInieved By1§hee& C?fh‘f@érfehe

ff f h h

must c415 DUEh PAFrIIS SeaP SR CFor Nehe SRFGRDGFATG Hace ShAtT G Tt Srter
I he.b k f h

ovenerio 55561 UBRA ot T 8 Srati S Bodever SE?ELS”. 1’ inavol dabl 6 for the

per Lodi ¢ seangl [ ofo i) DRl ONRY i) D6, 1AL OIS0 4el & HLNG S SUEY Bor

eaPch peri at “can ac |eve a certaln rnter

LSE2'“2l%%‘?%ﬁ@ﬁ%ﬁ‘éé@%ﬂ%%%ﬁf“Eﬂ%‘??}” EE‘%OB@%H A e OFERe 11

con 1 OoNs as

mobi | e 54 AbhB8r Sl Bntsh%éz%%%%g%iﬁg féi:aéﬁdcf‘é@%%%fﬁ'grf’h&m.

because t sear clt cannot om1su ges”in those propagati

envi r o Rle JthEPHARG! thQ rﬁé‘ﬁh]leCQEQ'ttl'oQ{‘&xﬁsst tﬂ&id@@'ﬂﬁe %@Egoﬁakhbt le

noves or the propagation 5 condition changes slowy, nost of the perch

channel, geal be REGAIB T HEEESSse W EN ¥ &€ TN EH ARG /M OfTHast | PHetRe
battery of the nobile station. SUMMARY OF THE | NVENTION~ 10 The present

inventipf 48 hiARhENEHEE teaByert betwdeaotRem.pr obl &thert twbgddher ef ore
an object of the present invention to provide a (peripheral) cell search

cont r ol re@thbofgofthre nbtlye ratiiod | 0f ¢apallecebdaei RG IhebeonguEBd @b power
with maintaining 15 the accuracy of selecting a best base station. Fig. 3
I s a samedesicathlagneesul kessuath rap tgee speibieidsenditbeqgpadsieny camantt on.
As shown in this figure, consider a
be achieved because of the degradation in the accuracy of
selecting the base station. In contrast with this, increasing
15 the accuracy of selecting the base station by increasing the
duty ratio of the receiver present an important problem of
reducing the usefulness of the mobile station because of heavier
consumption of its battery.
A document "Cell Selection Control in W-CDMA mobile station”
20 by Yunoki, Higashi and Tsutsumi, 1999 IEICE General Conference
B-5-186 estimates the effect of the intermittent reception. It
suggests that the mobile station must carry out periodic search
for the neighboring base stations in order to implement proper
selection of the base station taking account of the movement
25 of the mobile station. However, since it is unavoidable for the
periodic search for the neighboring base stations to determine
such a search period that can achieve a certain level of the

intermittent reception effect, a problem can arise in that the

accuracy of selecting the base station is reduced in such
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case in which a nobile station 312 noves al ong the arrow t hrough Q{ﬁag 05
covered by four base stations 311-1 - 311-4, and assune 20 that tH q
station 312 captures the perch channels of the three base stations 311-1 -
311- 3, cg@@%@%@%‘éh@ﬁn@haﬁﬁeﬂa&fquq@ow@qgtlgeﬁJdﬁ@fsﬁ&@@f%@ﬁattﬁém
nmobile station 312 is close to one of the base stations, at start

t
posi t i 8k toChERFBFe SRELEP LN P&ﬁﬁqﬁﬁtEﬁep§ﬁ§¥Qﬁaﬁﬁ8P°ﬁwﬁﬁ%i@wbéﬂ§h

Tor  bEPABRSmAS ChARPAEOPEaANS OB AT YRRBNFBRRY gl RN TR EncH: SHER ne

search little affect the re

o ororditiEs B %Wdﬁ% %‘f&gﬂﬁr‘%‘ﬁ%\‘!m%‘vfgsa?r%spr?ﬂagagel@n
| %F CagBRdI oY RN 105 e S ha0Rek e B dnS ddn AOPSc Bl ANt her

bet ase's al SO i ncreases o rece|V|ng a perch

channe f 0 t h
channeF ?ﬁmﬁ§$ﬁye%gtured%hgu$% e6%ﬁ§g&?g%&gﬁ_rﬁé@%#@eggﬁé%%ngBéﬁt@ﬁéf
channeF é1ég? qi |Ie station is close to the base station, mhlle
it is n nng e stafion is at a cell periphery, that is, near a

cell boundary between a plurality of cells. When the nobile station is
close to one of the base stations, since the 1o received power of the perch

itself is high, and the pr&ipafapkivt YOF | Bak OWMNOENTEESN VI Ng i nterference from
perches of other stations, the received SIR (Signal to Interference power

Raig o) of the perch channel is high. On the contrary, when the nobile
station is at the cell periphery, that is, near the cell boundary between
15 a pl ural The pfeeelts insiarcei dhei s deep Vede pewer tbt sellireothehforpegidhg

channels is low, and the probability is high of receiving interference from
per cheproblaner haseist ahearsfotdieaneobijeett &f Rebhé pregmmithinhentdleoni s
| ow. Al though such a relationship between the received SIR and the | ocation
of thetoobrbwisieani 6pe2d phesl) egat dl @83roh che tradi aedived © 5 ysmoivs, 1¢ he
relat] gr‘gsaryi%n capable reducing the consumption power with maintaining
15 the accuracy of selecting a best base station.
Fig. 3 is a schematic diagram illustrating the operation
of the present invention. As shown in this figure, consider a
case in which a mobile station 312 moves along the arrow through
areas covered by four base stations 311-1 - 311-4, and assume
20 that the mobile station 312 captures the perch channels of the
three base stations 311-1 - 311-3, but not the perch channel
of the base stations 311-4. When the mobile station 312 is close
to one of the base stations, at the start position, for example,
it can receive the perch channel from the base stations 311-1
25 in a good condition. Accordingly, the need for searching for
better base stations is low, and hence reducing the frequency
of the search little affects the receiving quality. However,

when the mobile station is close to a boundary between a plurality

of cells, the need increases for switching to the perch channel
- 5 -



is particularly distinct in CDVA (Code Division Miltiple Access) &6l Jull 289
systens because the base stations use the sane radio frequency and operate

der i ' . .ot h h i , which
0" cal OF BB L D TG hEPhe CAE! TEA g Bt RBCDEETO ARARRY G r om th
cut ot Phie Fétei G6d | ° ! n

bace. SUAOTORRCN 75 PeoR e et B e Ry L clinal tiew basd HEAETRd €

boundar t wee ralddy; of s¢ehl-Sr JHbaddpbi iy, MhsAnkhe {wbile
stati oné/%gﬁt rggl 5&46%1208%36%61(4%1\]& %605 V{ransnpssi on poweg1 schh Pfﬁat t he
base st@?g%@grg@ receive the transmtted signal at a certain quality (in
ternms of the received power or received SIR), the transm ssion power is |ow

near; the bapgestateaalbokerepstecatvddiel &bl )PeE BheebcH "hahfelN8d S
the cell boundary between the plurality of cells. Theretore, considering the

hi ghesthigreinNetl PRVERobRIGhES At Idealyed cH&R tdithdbags apegetl ban whasg er
| owest transm ssion power enables the nobile station to recogni ze whet her

it is neparisthewbaperstiaid aiolollkas thtdmorn tid ait cel teper ppligmherd) that
Furthernore, conparing the perch channel with the highest received power

w th t hespaiehrcharwkEl bohhdalg becorebhigghdsiral i bg oftce@lds .t hwheer gk

hi ghest to the hi ghest received power (= second highest received

power / hhghide sdeadiven psweldpsies tloownenesdft tihhe Wase stattiomns businsehitgle at
the cell periphery, that 15 is, near the cell boundary of the plurality of
cellos, whcehvied gowar @ ftidre therelcetvedfSLR hiighcommrdhdthe grdloabihd ty
propagation loss, the ratio of the second m ni mum propagation |loss to the
m ni muni-griepa el TeEe besnpsinhegé ef@nice fePaPereRe st Behedatathensunber
of perches with received power whose 20 ratio to the highest received power
i s greatBf TRGLIVedr 84 dmigralyioud1teEharens@arPeVeihEsd iq ht pénthe
because the.  hjghest r_ecei_v%d power is by far the greatest, whereas it is

| ar ge aPeERE EE%Pnﬁelr AshBAED ¢ h&D ithe reRtnafey céff?e'ao%aamblle station

is at the cell periphery, that is, near the cell boundary between
15 a plurality of cells, since the received power itself of the
perch channels is low, and the probability is high of receiving
interference from perches of other base stations, the received
SIR of the perch channels is low. Although such a relationship
between the received SIR and the location of the mobile station
20 holds regardless of the radio access systems, the relationship
is particularly distinct in CDMA (Code Division Multiple Access)
cellular systems because the base stations use the same radio
frequency and operate under incessant interference.
On the other hand, the propagation loss, which is calculated
25 from the received power of the perch channel and from the
transmission power obtained by decoding the perch channel, is
low near the base station, and is high at the cell periphery,
that is, near the cell boundary between the plurality of cells.

In addition, when the mobile station controls its
_6_



of the plurality of cells because of receiving many perch 25 channelssap| 2005
nearly the sane received power, which also holds for the received SIR As

for the propagation |oss, the nunber of perch channels wth the,propagation
| oss WhESESHEFHLIPE PRYC T HEFRNTPASpddER iIRFSPoSEAtd AR WERCELIVE the

d i ned. val ill_ b I 1er. he b i .- 7 15 JUL
D005 R AR bre el ¥BREGT C et i G | Rt (7 B O SFIP HERES a
deci sign _as to whet her th bile station .is .at the cell peripher a% whi ch
the neBEEd odrtht hEefoP Ry ndilPer eI RERTAOT PP%F fot Sl OHbAe 3 he Bhse
tati t i_ch. t i litt] i f t
St OBl WA g 40 ROkt A0 d ARG, SEALED s ey o

need. Maceouey SLORALN® BEMRALA dlUChYALLaN | nokhehase ved level of

t he pe annel's I ncrease wth novi ng spe e nobile station,

the frequeng‘l)ﬂlege@&f’@?régﬁsEﬁ@ﬂ%?g@g&%ﬁs{%c‘?é‘ g8d YBles | thiigfhéQW

when the no e station noves |itt ering this, the presen

i nvent -apcAlwras dgt REt ﬁihfl‘?r\dmvﬂf@gaﬁﬁeﬁ%r?fléﬁ@ 8Bbhbged @t PANSRIBNGR the
search frequency of the new perch Channels: Increases it when the need for

sear chppgrerl anab X £aihe AWh AEEr£B8ET oWER £BB0BRAG d dBhEr 18 f18erdaFst
aspect of the present invention, there is provided a cell search control

nmet hodthy WHEd 3taRAIdE & aFhen £156ar £hes aftorcal pepelr igraswmeh .transmitted
by a base station to capture and receive the perch channel, and determ nes

which base PQrsilaiimoreq compHi LagetMet pe@ch ehlarsé andbyhf ehe hhigyieest
search control nethod conprising: a neasuring step of measuring receiving
gual i t yeafeiaved upowrar! widchptivee ppegperic hclohaned! widd the sgcohdshdgldst,
determ ning a frequency of searching for 25 a new perch channel in response
to t hethecaiatiig gfiathey sesand eldighg stthd orettserhhghstsdp. received power
(= second highest received power/highest received power) is low
near the base station, but is high at the cell periphery, that
15 1is, near the cell boundary of the plurality of cells, which holds
true for the received SIR. In contrast, as for the propagation
+ loss, the ratio of the second minimum propagation loss to the
minimum propagation loss is large near the base station.
Besides, the number of perches with received power whose
20 ratio to the highest received power is greater than a
predetermined value is small near the base station because the
highest received power is by far the greatest, whereas it is
large at the cell periphery, that is, near the cell boundary
of the plurality of cells because of receiving many perch
25 channels at nearly the same received power, which also holds
for the received SIR. As for the propagation loss, the number
of perch channels with the propagation loss whose ratio to the

minimum propagation loss is less than a predetermined value will

be smaller near the base stations.
- 7 -



Here, the nmeasuring step may neasure received power of the current1l§/JUL 2003
captured perch channel; and the control step may control the frequency of
searching for - 8 1 5J UL 2005 a new perch channel in response to the

hi ghest recéif\/é’dL?)‘th\iéﬁ theasif /9By "ohe F\%%SHFW%‘% epP¥GRA {tHAt when the

hi ghest recei ved_power _is hi

](c:hannela”ifso“% W]rhri’egés‘\ﬂf?eﬁ‘ 8&@1%%?%‘3%@%9%%&2?9%1%% tetod ™ "
néiq‘éigg%raetr RS G ot g ?%Y#e%q_cu% ff‘ﬁ”ﬁ%p%?@d%aa SEahERAGS rﬁ% the
Channo TEY BERGIL TR Ta FZHE T ke sihHt drae? sHaRaRA AL RIS o
theghi %%Stné %\éeghp&"’fé ”Eﬁﬁ”r%q?xp ¥akBS ﬁfF@%‘éh?ghStfexpei&ﬁHcﬁf‘aét "@e”

the’ratio is reguency Searching for new pe annel

hi gh, ‘Mﬁ) or‘i"‘}gﬁ.{iﬂﬁ 1524Onbyd O%Wnd qee&ugggegcgyagf 526&%@ 1th [OF t?né‘ew
anne ow.

perch ¢ he neasuring step nay neasure recelved power of
the cynt tecqféynggahured perch channel ; and the control step may control the
frequency of searching for a new perch channel in response to the nunber of

perch channgiss-e Pe WM, t §iheetitred RRAVFS ruhose Aot I Onkhenhtabest Jocrbged
power neasured by the nmeasuring step is greater than a predeterm ned val ue

such t hatvethest t hRenpahieih Bhdeheh sChared §sbswik@atthd fovihgdwnReyd bt

searching for a new perch channel is high, whereas when the nunber of perch

channelthd fo®iald s tldteidii GERNEY eQfue Oy SRBPHdHr 119§ new W riet ehatlieanel is
| ow. The neasuring step nay neasure a received SIR of the «currently

capt ur dchqesabeshanhelle amndisheow wtienl tisé oy ecohatdlon mevfaedueantcye of
searching for a new perch channel in response to the highest received SIR
Considering this, the present invention also detects the moving
speed of the mobile station to change the search frequency of
the new perch channels: increases it when the need for searching
15 1s great; and decreases when the need is small.

In the first aspect of the present invention, there is
provided a cell search control method by which a mobile station
searches for a perch channel transmitted by a base station to
capture and receive the perch channel, and determines which base

20 station to communicate with or to be standby for, the cell search
control method comprising:

a measuring step of measuring receiving quality of a
currently captured perch channel; and

a control step of determining a frequency of searching for

25 a new perch channel in response to the receiving quality measured
by the measuring step.

Here, the measuring step may measure received power of the

currently captured perch channel; and

the control step may control the frequency of searching for
- 8 -



- 9 15 JUL 2005 neasured by the nmeasuring step such that when t@ﬁ'ﬂhg@&ft
received SIRis high, the frequency of searching for a new perch anire S
| ow, whereas when the highest received SIRis |low, _the frequency o

f
sear chPnGSoPer FrvFRERER Ic HaheP SPENEFEGH O LR AEREFT P St ey SRaP HESEur e
ived SI f th tl. t d | ; dth t
St ep. P SSHHRTDI DY nd e FARES L SRR HET b6 HBRThen BRGREAT | 1
t ti f t hj i to t hi t
Feco vEG I LBeY e B T b PRGRtrgy EEh SRRR R BRI
\r/vhgh, E@%JH %éll o iq%%&cmﬁgrégfs %Tlfé‘ﬂ"’ ﬂ%%.cﬁi AUl 4 Se LAl piies gas
en the rtatio is [ow, the frequency of searchi ng-for a hew perch-channel

is dow;T [ Y, Lye [ ' r |y
capt ur 48 PO ranert T e CoR A LELTE BeF, Jro1RE PhantL TS,
searching or a new perch channel in response to the number of perch

channels™ with a received SIR whose ratio to the hi ghest received SIR

measur ed byrhie WBasHriAG HiePp | fag' sRifutdape i REQT Bbleb £0t Mal ue such
t hat when the nunber of perch channels is great, the frequency of searching

for a pewmei€hychapitird® pealh Weieasl ;Waerd t he nunber of perch channels
is small, the frequency of searching for a new perch channel is |low. The

cel | searchthentoeolt el katk prayay Wdtero Tothe i Seeqdenay ft saeltriclgisg epo of
decodi ng a received perch channel, and extracting transm ssion power
i nfor matmew,péihehpsiahneiainate sponkedt og-hé¢ sawino tofandra seicomdphigrhest
i nformati on, wherein the neasuring step neasures received power of a
cur r enttegeicegpd upedepertah thenhdlghesid reteived pgowel 2@35surad bonttrloe
step obtains a propagation | oss between the
measuring step such that when the ratio is high, the frequency
of searching for a new perch channel is high, whereas when the
ratio is low, the frequency of searching for a new perch channel
15 is low.
The measuring step may measure received power of the
currently captured perch channel; and
the control step may control the frequency of searching for
a new perch channel in response to the number of perch channels
20 with received power whose ratio to the highest received power
measured by the measuring step is greater than a predetermined
value such that when the number of perch channels is great, the
frequency of searching for a new perch channel is high, whereas
when the number of perch channels is small, the frequency of
25 searching for a new perch channel is low.
The measuring step may measure a received SIR of the
currently captured perch channel; and

the control step may control the frequency of searching for

a new perch channel in response to the highest received SIR
- 9 -



nobil e station and a base station that transmits the perch channel ;@g]b@e
recei ved power neasured by the neasuring step and the transnmi ssi on AT
the perch channel with the received 5 power extracted by the extracting

step, &RPEBREAobY ttHhe Peagyeiald of teRastihgtrel ¥hfd Yeechighgmkl in

to, t 1.N| ti I bt ai ned h that when th

1 S R GoE LB PRt Bhe  BiigHE LA S S TR EAPCHP g AOPW P REGR

h | .is _high when t i 0l ti I 10 js_|ow,
Phe fr GHUBREY Lof Sodartni oo F 8o "RGH RarEr ARG oot tRa FHE oo 1 1 8ear on

trol t j : t ty t J :
Fecel e per cHISRhE) S EsETHIE, B B AR LR SR IE Rt Eh: (e
pergh channely,g 1. LagludingsLE A0S FIr3S1-0N DONR, N fOF g, EORy dnher ei n
t he neasuring step neasuﬁgs regélv d power of a currently ‘cap ureélperch
h |- t j . ti I bet th bi |
ot ati or hEE S i S ERr B ERath PR P RERE O 10 channel from the

recei ved poveye IEBASHE64 ﬁge;)hﬁa?eééﬂrtir& %h%pfite&[& %rt FSSERANROMB Of

the perch channel wth t eceived power extracte e extracting step,

and cory pnRlwpkhen ERAAHRICY OleEpAdY D tAE RabeW MG el HighegRonse
to the ratio of the second m ni hum propagation loss to the m ni mum 25
propagatéesiless i at sednsudchi ghas twherkditfed abIR infed HUretih®y fHigguency of
searching for a new perch channel is high, whereas when the ratio is high

t haof r afgesay iofy e Buchf that wawn pererotheones hsghQwthEheE eedrhenesr ch
control nethod may further conprise: 11 1 5 JUL 2005 an extracting step
of decosf ngearcadeigvdibpea atewhpaneh, camathrexd riasth hght, r aheresss omhpawehe

information, the perch channel including its own transn ssion power
i nformeatabnp whektewvn thaef reguemay oft sparedsimgst oeceined proveh cliaanel
currently

is low.

The measuring step may measure a received SIR of the
15 currently captured perch channel; and
the control step may control the frequency of searching for
a new perch channel in response to the number of perch channels
with a received SIR whose ratio to the highest received SIR
measured by the measuring step is greater than a predetermined

20 value such that when the number of perch channels is great, the
frequency of searching for a new perch channel is high, whereas
when the number of perch channels is small, the frequency of
searching for a new perch channel is low.

The cell search control method may further comprise:

25 an extracting step of decoding a received perch channel,
and extracting transmission power information, the perch channel
including its own transmission power information, wherein

the measuring step measures received power of a currently

captured perch channel; and
- 10 -



s captured perch channel; and the control step obtains a propagatioﬁSLH&dmﬁ
between the nobile station and a base station that transmts the perch

channel fromthe recei ved power neasured by the asuring st and t he
transnisﬂ(NﬁB%WEPWHrQ%eSEEPcPQﬁﬁ&ﬁﬁl i Hq%gEéQ&\ﬁé%?ogg5ﬁﬁe%x Sct ed

DL, A LR, o AR b of BEAET R bk e
P e R e
chamnel S Suld o Les LeARER b CRCILAR S dnnan et CinociemElal

of searGhi;ng Loft A PENEPBLC DR adSideVsthD t i $econd ranecthaf the

present” 1nvention, there i's 20 provided a cell "search control nethod by

whi ch as pRRLES Sf ¢ WeaPRAGRESd P a 2nBR PR rRVIRANHEANSH IHeshbsa Rase
station to~ capture and receive the perch channel, and determ nes which base

stationche n‘)ﬂﬁTﬂMﬁhC%i"épWigfaftian 1o e v eadhydf Shcht FRa¢eheseahe i s MunO!
met hod conprising: 25 a measuring step of nmeasuring transm ssion power of a

si gnal ﬁ)i@pbgaﬁtri_&m; ndésedisohihd ,base FHrdiq@sntabt bedmdhi fgstald @Nnew
currently communicate with or is currently standby for; and a control step
of contperthnghanhedqiencyghf, sharekisnghicor the neéwipers prdpageak ion Lesponse
to the |l owest transm ssion power - 12 1 5 JUL 2005 neasured by the
measur i hg $owp sich filequahey Ofe deaeshingafsm ssimawppesrch schaghe 1t hes
frequency of searching for a new perch channel is high, whereas when the
| onest lownsm ssion power is low, the frequency of searching for a new
perch channel s is low In the third aspect of the present invention, there
is provi dedlBeceeillssgarchosondirokt hedhiod ity hEa Didis ¥ ecompiiisie -
an extracting step of decoding a received perch channel,
and extracting transmission power information, the perch channel
15 1including its own transmission power information, wherein
the measuring step measures received power of a currently
captured perch channel; and
the control step obtains a propagation loss between the
mobile station and a base station that transmits the perch
20 channel from the received power measured by the measuring step
and the transmission power of the perch channel with the received
power extracted by the extracting step, and controls the
frequency of searching for a new perch channel in response to
the ratio of the second minimum propagation loss to the minimum
25 propagation loss obtained such that when the ratio is low, the
frequency of searching for a new perch channel is high, whereas
when the ratio is high, the frequency of searching for a new

perch channel is low.

The cell search control method may further comprise:
- 11 -



searches for a perch channel transnitted by a base station to captluf éUlafld
recei ve the perch channel, and determ nes which base to station to
comunicate with or to be standby for, the cell search _control nethod

conpri si ng: ¥ JRKECAGIGIRIePLEP Bt AGFPGLAIndv T Sheed BRI Thanrel.

For & VARG CHACh ARGl EPRETUGoHaR FOYE e HOTTIAE Lded AEURRFER ChgiRd
sear chi NCLBRREthenr beren drmhen: P8 htE PO e o B Mian bHe WhiPNE B con 1 <
Four th aspecttior EAS r aehr - RvBREr ST et el PRNR (%, St bf L on
2ﬂhg§e§§$égngﬁﬁfgg%c Hegﬁgﬁﬁgﬁypghad;ransnitted by a base station to capture

det erm nes whi ch base station to

conmuni cat & hbNodeft oL becSpARIYal QL. of BE AL e Sl s CORRLIGHIN 0¢n S

measuring means for neasuring receiving g captured

perch chgphgl: Ak £8At Held Pavsskos tdat £6/M PHhAE & FdeaHeRSY tde SﬁéEEBi ng
for a new perch channel in response to the receiving quality nmeasured by

the neagsHahR@ 1MW thdrededvéld pdRr s SurblepRald iiith SBRANEGMBY ep
nmeasure received power of the currently captured perch channel; and the

cont r ol affgatise MAya L oML 66li drhe oweat vEntieqbe sERrchange 1f Wi th tRYW Pecehved
channel in response to the highest received power s neasured by the

measur i pgweEarx tsoad t edatb ywhiene t B thiaghteshg r st eipv,edapdweonitsdii gghthehe
frequency of searching for a new perch channel is |ow, whereas when the
hi ghest freqeierstyy pofiesearshiovg fbe areguweperadi ckanokilngf arespaswepdrah
channel is high. 10 The neasuring nmeans may neasure received power of the
the number of perch channels with a propagation loss whose ratio
to the minimum propagation loss obtained is less than a
predetermined value such that when the number of the perch
15 channels is great, the frequency of searching for a new perch
channel is high, whereas when the number of the perch channels
is small, the frequency of searching for a new perch channel
is low.
In the second aspect of the present invention, there is
20 provided a cell search control method by which a mobile station
searches for a perch channel transmitted by a base station to
capture and receive the perch channel, and determines which base
station to communicate with or to be standby for, the cell search
control method comprising:
25 a measuring step of measuring transmission power of a signal
to be transmitted to the base station that the mobile station
currently communicate with or is currently standby for; and

a control step of controlling a frequency of searching for

a new perch channel in response to the lowest transmission power
- 12 -



currently captured perch channel; and the control neans may control the
frequency of searching for a new perch channel in response to the t AtJlb 260
t he second highest recei ved power to the hi ghest received power neasured 1s
by t he HRRSWFeHgbedize sheRsStHaNGhehePhEUHt i Bhps Mhan the lowagiency of
searching for a new perch channel is high, whereas when the ratio is |ow,

the frdtRMIYLEFLIOBaRINGT L6 DL Few pBFcH TRHIARREY i&f | /AT Fhe Ybas@Fi Ag

i yed f . th 20 tl d ch .
ChannelSLRERHa HRRABL ANty "EaHaYT THE | G uLAEs o6 CSeRPeH T5™Por a
h ch | i th f h h I i t.h i ved
pover LS A 9 o TS T SresRovest Year csthd Teha Pey B il HaiBT.g
nmeaps i.S gigﬁter_than a 25 predeterm ned val ue such that when the nunber of
per Ch channel's s great, the frequency of searching for a new perch channel

|'s high, ""“%rrfgt:h%’”ﬁﬁi?he é;%ﬂ%ﬁrt %fq pt?rg&r‘g\%@ Sih¥edldn, {AEL quency

of searching new per anne e neasuring neans may neasure

a feceig/f&vﬁ(%ioé $8¢1 sedtcnl Rdrio 2Rt nEH B?“%:hic‘iﬁ%%%%‘i]f@;scé;aﬁbéﬂ“e' !

and the contr means may control the frequency”of searching new

perch chanReheNebeSROMErER ERanNaNastak8Reiel BR anBaskHr ad Avi dheto

measuri ng nmeans such that when the highest s received SIRis high, the

frequencapohirseaid tewe { oe @hee%\éﬁ@hc@haﬁh@rln,ebdcﬁ de@W rivYes 8ash VBB HBR
hi ghest received SIRis |ow, the frequency of searching for a new perch

chagnels t &t hbght o BrenmEAas aitkgwiRANS By e atHedBy €62, Viele IR Dfsdhech
currently captured perch channel; and 10 the control neans may control the

frequernsynofodemedhiod) cdéHmprd snavg perch channel in response to the ratio of
the second highest received SIR to the highest received SIR neasured by
t he measuri rg degaast snghstleg ofhde ttdet ingi ® meviingh speesl of the mobile
station; and
a controlling step of controlling a frequency of searching

15 for a new perch channel in response to the moving speed detected
by the detecting step such that when the moving speed is high,
the frequency of searching for a new perch channel is high,
whereas when the moving speed is low, the frequency of searching
for a new perch channel is low.

20 In the fourth aspect of the present invention, there is
provided a mobile station which searches for a perch channel
transmitted by a base station to capture and receive the perch
channel, and determines which base station to communicate with
or to be standby for, the mobile station comprising:

25 measuring means for measuring receiving quality of a
currently captured perch channel; and

control means for dgtermining a frequency of searching for

a new perch channel in response to the receiving quality measured

by the measuring means.
- 13 -



frequency of searching for a new perch channel is high, whereas 15 yefy|t7085
ratio is low, the frequency of searching for a new perch channel is |ow
neasure a received SIR of the currentl

Th i t d
perch ehannateT SndtRRaNe BRI A Sril % BRABITE HE 75 SHEENRIVET Skal BRI ng
20 f h ch [ i to th b f h h | ith
2 recei GRHCSPR I cREP T ALES RETRE RTgnas t ciBflved IR measured by the
Teasuring MEas adneni ohe LRENAAy RBSELST AT YAl dgoaUGhochaloaoR; L

nunber of perc nnel's 1S grea requency of ~ sear g for a ne

perch chaRNe ABpletdiEARAREL MNGERARANEN.d R TORo OF RAIEI ERTAREES | o

smal |, ncy of searching a new perc annel

mobig| e @éagh%dmdyfeﬁéhﬁ{emm@eme@ﬁé aChERItIRASYHOR €6€0¥ 1¥hést

recei ved perch chanhnel, and for éxtracting transm ssion power | nformation,

t he perfécéﬁ%@@ﬁ'powe%5 isl rﬁélu,— 20@5 fﬂélfdé‘ﬁ'l:?goift SOAPchiARS H$Si @hnpouer
i nformati on, wherein the neasuring neans neasures received power of a

current p¥rcaapharate pei shiekanigleréad whencenle ¢lidkass eblcdliRfe@ power
propagation | oss between the 5 nobile station and a base station that

transmis 1b6&,paih £edgueelcy ram ¢ derchseigvEbmaeiewepauictd diyatihel is
measuri ng nmeans and the transm ssion power of the perch channel with the
recei vedighower extracted by the extracting neans, and controls the
frequency of searching for a new perch channel in response to 10 the m ni num
pr amagat i on Thes ma@@sainedgs neanshatayhme asherar néageivest gpagati of Itdss i s

hi gh, the frequency of searching for a new perch channel is high, whereas
when t heurireinrhly pcapagateidbrpénsh chanmei ; t Asdf requency of searching for a
new perch channel is low 15 The nobile station may further conprise:
extracti ng nehes costrrtoteagsaMast GoRErpdr hecfarge@iengyd of searching

for a new perch channel in response to the ratio of the second
highest received power to the highest received power measured
15 by the measuring means such that when the ratio is high, the
frequency of searching for a new perch channel is high, whereas
when the ratio is low, the frequency of searching for a new perch
channel is low.
The measuring means may measure received power of the
20 currently captured perch channel; and
the control means may control the frequency of searching
for a new perch channel in response to the number of perch
channels with received power whose ratio to the highest received
power measured by the measuring means is greater than a
25 predetermined value such that when the number of perch channels
is great, the frequency of searching for a new perch channel
is high, whereas when the number of perch channels is small,
the frequency of searching for a new perch channel is low.

The measuring means may measure a received SIR of the
- 14 -



for extracting transnission power information, the perch channel lindilulilhg

its own transm ssion power information, wherein the neasuring neans neasures

recei ved power_of a currently 20 captured perch channel; and the control

neans GBEFHSRLLY pFEPAGHESPLESE KEtNRRALEh@%obil e station and a base

station that transmts_the perch channel framthe received power asured
ot F

by the meastiing Heahis 8RE Theld¥afistsSor Poukl oGt TS plf cft eeriieh wi th
reauehly B oCa BB, U oo Bl o Bl PP "
obt ai n@&asﬂ%ecb E§¥ &kxgﬁ%@éﬁgﬁn i“éegg%/, gt”?(—? ﬂ?%%{ug’h%& gﬁgéegrl g%ensgtfor a
nev. peral SAInelyd s Dirgly BLE38 ooy licyTo? dUb 008 g WRER 4 IS0 Adcks |

stati Oﬁh'Egﬁldéfggeio%ﬁ’”We%eéagx%éﬁt Lk eLQr r%%@ﬁéglaogmfgg V&g, perch

channel’, or extracting transm ssi on power | nf orma per ch

channel ng NSlddh8Hc! SOV ERRIHS AR BOWRh I PERLHMadhe gl

i
measuri ng asures received power o cdrrently captur e% perch’

channel ; angnldhgnL£LHLF9h gTeden §bhalNha PhPRAGAHLIL 1 P88 katmesp the to
nobi |l e station and a basé station that transmts the perch channel fromthe

recei V@ﬁr&%’ﬁﬁlﬁé&?ﬁ@&é}y Becteasmbhng1eadd and the transni ssion power
of the perch channel with the received power extracted by the extracting

megns, and ¢orf Ilsti6e mbbeansy 6bnIedIchinyg fPeqadiRyy PEf CBeah@Nighgi N
response to 15 the nunber of perch channels with a propagation | oss whose

rati o foar Ahaaw Paemwhpehpagaili am lsspohtal ned the Iessidheffi 8he second
predet erm ned val ue such that when the nunber of the perch channels is
gr eat , htikghdstequeneyvefd s€BER ciong Heorh aighewtparexde i ¢hdni8dR i me Asgiredviey eas
when t he nunber of the perch channels
the measuring means such that when the ratio is high, the
frequency of searching for a new perch channel is high, whereas
15 when the ratio is low, the frequency of searching for a new perch
channel is low.
The measuring means may measure a received SIR of the
currently captured perch channel; and
the control means may control the frequency of searching
20 for a new perch channel in response to the number of perch
channels with a received SIR whose ratio to the highest received
SIR measured by the measuring means is greater than a
predetermined value such that when the number of perch channels
is great, the frequency of searching for a new perch channel
25 1is increased, whereas when the number of perch channels is small,
the frequency of searching for a new perch channel is low.
The mobile station may further comprise:

extracting means for‘decoding a received perch channel, and

for extracting transmission power information, the perch channel
- 15 -



20 is small, the frequency of searching for a new perch channel is low The
nobi l e station nay nonitor paging to itself by intermttent recepti%n irmﬁ"s
standby node. In the fifth aspect of the present invention, there i Jéjé
provi dé@cdufbRg el§sadwgh WhARBANISHEMRsPPYL T gk @Fmakdmiel WheaRdm tted by
a base station to capture and receive the perch channel, and determ nes
whi ch base $f& MERIWr RFhARRRE BERSUFe DT aF bECStRAYBY Pbra FHETROG e
station caonprising: neasuring. neans, for measuring transm ssion power of a
si gnal caﬁrg)rle Q%E%G'gharf%g%é @%hsnitted to the base station that the

bi | [ I ' i_th [ I dby far: d
cont r o el afé’riéﬁigioh %li’lggméﬂ'ff%‘%ﬁgﬁ“@; beomade ENPRg eosts s%gﬁgﬁ/fﬁ‘e?fg?? "
eatur PR RS ORI IR whenoERe T ONGLP Tt A SEPBATHGMEr TS REGR™ t he
fr equengy, ol SSU G i 00081 VARMBEECh ehaNnEL o Tis, LGl e eas PR, 0o
| owest ransm ssion power 1s [Fow, "thée 'fnl’ equency 0¥ searchning ror a new

Per o SBANRRL £l Snlsiitie o olieire b ik BB bEShALHARY (1Al Ao PABENG e

itself Intermttent reception in a sta e. S xt h ‘aspect of

th i i t ; ; . t] . h
© DT BRRM: | OYeRbGHLa (T PnbS eyt ffoA I & Shal ol Wbl HeRS ches

for a annel transmtte station to capture and receive

the pemque&é;negl sRYLEA 8T FbRes WwhdBSKE ehahinl tih CREEEBINGR et%virt h

or to be standby for, the nobile station conprising: detecting nmeans f

deggct ith@ AifRYius pRaeagat ibhel 8BRI bBtastid eticraftha20Rhed] tMRAMS nfi®ium
controlling a frequency of searching for 20 a new perch channel in response

t o t he propdwaspead 1deiLciethidly, tiee detegluidi s saebht hdf fem twey
novi ng speed is high, the frequency of searching for a new perch channel is
hi gh, perch channel is high, whereas when the minimum propagation loss
is low, the frequency of searching for a new perch channel is
low.
15 The mobile station may further comprise:
extracting means for decoding a received perch channel, and
for extracting transmission power information, the perch channel
including its own transmission power information, wherein
the measuring means measures received power of a currently
20 captured perch channel; and
the control means obtains a propagation loss between the
mobile station and a base station that transmits the perch
channel from the received power measured by the measuring means
and the transmission power of the perch channel with the received
25 power extracted by the extracting means, and controls the
frequency of searching for a new perch channel in response to
the ratio of the second minimum propagation loss to the minimum

propagation loss obtained such that when the ratio is low, the

frequency of searching for a new perch channel is high, whereas
- 16 -



wher eas when the noving speed is |low, the frequency of searching faor @Mﬁﬁﬁé
perch channel is low 25 Here, the nobile station may nonitor pagingq
itself b intermttent reception in a standby node. In the seventh aspect

of the WieRehlei Rddrtq ohS PAGHe i€ pt BEAYERSY nBbi PETTHMMATc &0 BY¥t em

i ncludin ahplgrality . of _base stations and a nobile station which searches
for ch'gganped 4§ 3845 channels transmitted by the plurality of base
stations toaﬁﬁ$tur§. an%;re Eive %peiferﬁgechannels and determ nes which
base statio gne ﬁﬁﬁniéﬁ? A e &Y §i§ﬁﬁﬂ§r%8?f the nobile station
conpri si ng: | S r [ AY! it

currently cf&%%%géé%g%%%nﬁé?; d%ﬁgaggﬁgo#gg&%é&é?g%%é é%hnﬁ]?%é ,aand

[ egueneyy ol 385 ClhAGf £ ond <RI PREGH 0ARREINL 01 BREPONS DALk M 48RV NG

quality neasu e nmeasuring ans. I'n the ei'ght h aspect o
present; [ LaN [ 4 degl ' R hQns £
i ncl udilr%é]%&%#l}gaﬁt%;%vg? Egggfﬁa#oﬁg g%cbfjéalerrgﬁl | e saﬁg:%di)on V\w%?é?h sear ches

for perch chanRflsshfaRgyThbhed Redderdb Urebbt e #éﬂgﬁé?r YA engieneapture

and receive the perch channels, and determ nes whic ase station 15 to

communiggieurbihpeird dBanhandbyad@r, the nobile station conprising
nmeasuri ng nmeans tor nmeasuring transm ssion power of a signal to be

transmtted tie tdenbase aeinOnobhat nisher PBbpagitald®Nl oSyl betWween the
communicate with or is currently standby for; and 20 control neans for

conbrolmdvple btequsrcyantl scavade ngthehiora tiesat peirah sibbhseethien pespanse to
the | owest transm ssion power neasured by the neasuring neans such that
when t lchdmwedtfromabkaei seced vealwprowesr megisurkd byethenmy achursioag ahe agsf or
a new perch channel is high, whereas when the | owest transm ssion 25 power
i s | owandéhier Egaomnyi 9$ionapetengof dthe peswip@tnedamicth the received
power extracted by the extracting means, and controls the
frequency of searching for a new perch channel in response to
15 the number of perch channels with a propagation loss whose ratio
to the minimum propagation loss obtained is less than a
predetermined value such that when the number of the perch
channels is great, the frequency of searching for a new perch
channel is high, whereas when the number of the perch channels
20 1is small, the frequency of searching for a new perch channel
is low.
The mobile station may monitor paging to itself by
intermittent reception in a standby mode.
In the fifth aspect of the present invention, there is
25 provided a mobile station which searches for a perch channel
transmitted by a base station to capture and receive the perch
channel, and determines which base station to communicate with

or to be standby for, the mobile station comprising:

measuring means for measuring transmission power of a signal
- 17 -



is low In the ninth aspect of the present invention, there is pr “ﬁ&ﬁfﬁﬁ%
nobi | e conmuni cati ons systemincluding a plurality of base stations and a

bi | i whi ch hes, f h, - 19 5.J 2005 . ch |.s.
[ ansni'id (P b= FREMHERAH (19 BRSpBE oS then: BAdpi% Mo Fordrlc-the
perch channel and det er m nes mq#gh base_stationt to %ﬁ nicgte_mﬁ%?dor to
be st artby TOF LYt RGN e bEatiior! Rbrpri STt CREh¥ G hoahd i of
det ect i ' h i 1€ : iQn; |
cont rol | Tng B tEahanestiar - ekageitty Pt 3 b adbeSChE Ser T e Kke (o
Lhe 0 B ARESHIRHERLAN, i IELE G0 NI St ARB MAETL io fEY NS
hi g, rr\@?%@fﬁd‘"’ﬁ L8 ﬁ@&gg%i%ggeqﬁea,?ls' Yt} h@né&e%%}f?yugé fpHding  for
a new perch channél 1s | ow e toregol ng configurations nmake it possible

for the hdmigealh saRb 0ok smefshad, | phthe fRpld Rt %ltfi Ubd PchaVG tfher 13

consunption power wth maintaining the accuracy of "selecting thé best base

stati oheW B PR aNHe Ot D8I'h PBheCBertfd£aien ftadd Udse 380t radsantsanesn of

t he present invention will becone nore apparent fromthe follow ng

descri gdwdir of s anbeditreitirddeenely bakedairthdhe @YtiRChieanpwiridh KOiannel
acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a

di agramshoawng an exanple of a nobile 25 comunications system Fig. 2 is
a schematic diagramillustrating the structure of a paging channel; Fig. 3
i s1a schematHeral| aghammodilkt rat angoan nepermdnbhoal padiengr esedtt dgivenibyon;
- 20

intermittent reception in a standby mode.

In the sixth aspect of the present invention, there is
provided a mobile station which searches for a perch channel
transmitted by a base station to capture and receive the perch

15 channel, and determines which base station to communicate with
or to be standby for, the mobile station comprising:
detecting means for detecting a moving speed of the mobile
station; and

control means for controlling a frequency of searching for

20 a new perch channel in response to the moving speed detected
by the detecting means such that when the moving speed is high,
the frequency of searching for a new perch channel is high,
whereas when the moving speed is low, the frequency of searching
for a new perch channel is low.

25 Here, the mobile station may monitor paging to itself by
intermittent reception in a standby mode.

In the seventh aspect of the present invention, there is
provided a mobile communications system including a plurality

of base stations and a mobile station which searches for perch
- 18 -



15 JUL 2005 Fig. 4 is a block diagramshow ng an enbodi nrent 1 of the
nobi l e station in accordance with the present invention; Fig. 5 is]§Jualdiid
showi ng .an exanpl e of data stored in a r f_the enpodiment 1 in

2coor ASTARE LR EHRpPaTn BY Foerk FoRa Rty o6 H258 51 ohenart t¢ SRt ¥Eei ng
a processing of. cqontrall] |1, search fre n f e J in
2coor s Mt v It BentP e ol 1h e e Rl Qi LGRS R o
enbodi t . il t4.Qn .l r ce W rgﬁg%-
invent?§£;08$§EPE%EP§£3W$F§m5ﬁ5§%§i$§u§kgg I gggfoé%%%pﬂégggebon rd}??ng a
cell sqgﬁﬁgiiggﬁggncy of the enbodinent 2 in accordance with the present

i nvention;” Fig. is a block diagram show ng an enbodinent 3 of the 1is

mobil e st at iy §Br RAGOTEHICS %Ehn{éhes@fﬁﬁgntréc{affmhgnﬁlﬁﬁtfi 8 B0 is a

flowchart illustrating a processing of confrolling a Ce search frequency

of the &gbeghee d%'fhrégcggggﬁmbmhhﬁéjma5H§sent i nvention. 20 DETAILED
DESCRI PTION OF THE PREFERRED EMBODI MENTS The invention will now be descri bed

Wi th referenrchtfol BeadeCoBRARRIRGH 711GIS - £ PEqENBEY MENEehdting £6ra
bl ock di agram showi ng an enbodi ment 1 of a nobilé station in accordance

with t kenpivegerth SMaRhniedni nvhé SPosigo BRkYrdestvansy glialhe yakidsuséat i on
associated wth the present invention. The present enbodi nent 1 of the
mobi | e ¢ ath@nmeazliring meldnls 2005 conprises a nobile station transceiver
420, a user interface 422, an antenna 424, a perch channel quality
neasur enent Ircoboheokligght??6aspecanuh that paelsan#28nvandeldn setihelre is
controller 430, a cell search frequency controller 432, a nenory 434, and s
a bus 48&villedpreseiti learhoeimenti chtofonhesyshieire ist@tudang a plurality
of base stations and a mobile station which searches for perch
channels transmitted by the plurality of base stations to capture
and receive the perch channels, and determines which base station
15 to communicate with or to be standby for, the mobile station
comprising:
measuring means for measuring transmission power of a signal
to be transmitted to the base station that the mobile station
currently communicate with or is currently standby for; and
20 control means for controlling a frequency of searching for
a new perch channel in response to the lowest transmission power
measured by the measuring means such that when the lowest
transmission power is high, the frequency of searching for a
new perch channel is high, whereas when the lowest transmission
25 power is low, the frequency of searching for a new perch channel
is low.
In the ninth aspect of the present invention, there is

provided a mobile communications system including a plurality

of base stations and a mobile station which searches for perch
- 19 -



searches for perch channels transmtted by base stations, capturef ﬁﬂf
recei ves them and decides which base station to conmunicate with é Jmﬁe

5L Sl ot {REL SR EenclBey RN 0B ot Lan, OBPLL s RO BuLS
ranscelials 420, JETUL LSS, Uhtond 1L 0 LA 2R Acsoph s oh 5198Y pabien e

user  s¢ gnabmaith i LA {9k nSidinalo bt RaugihbPesBRbi lhsStabblelStation
transcei ver 420 differs depending on its access schene such as FDVA

( Fr equesey E&gﬁ§kpn Mul tiple Access), TDVA (Tinme Division Miltiple Access)
or CDVA (Code Division Multiple Access), the difference in the nodul ation

and sdemodul aié pacseheedrs tHer deebetsaet hoRokavry RYPYdEd b £ oKl bbh1khe

effect of the present 20 invention. The nobile station transceiver 420 is
connectggawibh ;. tdrejantenna 424 and user interface 422. The common
controller 428 carries out overall control of the nobile station. The perch

channel qualddytFeasmeaiBNEororiorttel 148G hnstegulehdho Mmsddechshat FoR
transceiver 420 to carry out the quality neasurenent 25 of the perch
channel 8, nawd peltci nshaheaerlesin tsesponize neasthemmatvinghepeeld d&easched
controller 430 instructs the nobile station transceiver 420 to carry out

t he celbystae che tand iokyg aigeans meachesbatswheént hbecmolvisearsgeedhesceigh,
search frequency controller 432 controls the cell search in response to the
- 22 1thBeJfrezngmcyeefil seagfchhegqfall tyy medspeaedntClodnnkd pges chigh,
channels. The menory 434 stores various data. The bus 436 interconnects the
common €RAreais ¥hemghepppvhnchapesd dalliow, rgstremmancy onf seaeehing,
cell search controller 430, cell search 5 frequency controller 432 and
nenory B34 aFrngw PeECh cARm&hohfnd Oh exanpl e of data stored in the
menory 434 of the present enbodinent. In this table, synbols THl, TH2,
and THN each3gst§hgo0 g FAIhbyUr ¢hiRng §igfee 1t possible for the cell

search control method in the mobile station to save the
15 consumption power with maintaining the accuracy of selecting
the best base station.
The above and other objects, effects, features and
advantages of the present invention will become more apparent
from the following description of embodiments thereof taken in

20 conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing an example of a mobile
25 communications system;
Fig. 2 is a schematic diagram illustrating the structure
of a paging channel;
Fig. 3 is a schematic diagram illustrating an operation of

the present invention;
- 20 -



conpared with the neasured quality of the perch channels. For 10 ekamble&l0d
the threshol d val ues consi st of values to be conpared wth one of the

fol I owi ng: tf@?gi ghes! d aspbugdg %‘%‘agﬁf sBB@rinﬁ‘Hr{ CShbYas by ef) operidlz

channel s; the tio of the secon est to e highest received power of

the pergbpshanralst i ohhe phesrabneer G thanne! prdddnf egakeert DoMer whose
ratio 15 to the highest received power is greater than a predeterm ned

val ue; the hrggest rieced viedb BeRstlowilteg pencbxehgpinel £ dhear aliereafl inha
second hi ghest to the highest received SIR of the perch channels; the
number mémperc o fhanseembtidiment eteiivecdh&t&rdbose wiathothe tgeedéghest
received SIRis greater than a predeterm ned 20 val ue; the m ni num
pr opagainoenitdsm bet ween the nobile station and the base stations; the
ratio of the second minimumto the m ninum propagation |oss between the
nobi | e st atiBngan® tite daféowsthantons] Lasd tdtei mgnbe prafcadeipgr of channel s
(base stations) wth a propagation | oss whose ratio to the m ni num
pr opagatPotired ligss deceddn sérrabbifireatencynodndhichechbodigteatf ohsiins | ess
than the predeterm ned value. The synbols Fl1, F2, ..., and FN each denote a
par anet @ Cprdiadsie iglbhcdhe eeesantr deeryionrequency of searching for a
new perch channel) determ ned for the individual threshold values. - 23 1
5 JUL 2005 ¥wEn thds Ht &2horl ddiaggamHghoying an eghadtmend e2 a5odid ed
with the hlghest recei ved power of the perch channel, the cell search
fr dfuenBPRd e sttigRd N 3FEOEERanrR NicH: athenpaesematr TveR k1R ki ghest
recei ved power is _high, t cell sear s .frequency is | ow, where when t he
hi ghest recgf%gd Sovie? §5Eip&ﬁhq$% %i&P%&ﬁﬁ?ﬁPgréq@ﬁﬂﬁ?$§lﬁﬂbﬁﬁ§VMen t he
threshold valyes TH1, TH2,. ..., and_THN are assqciated wth the rati.o of
he secBBERCIIAS 18 PRt SiRseh: CEAUEACToRer IS ( HEDREREIFIChaAndfs . ¢ he
cell se far engcl E n et in such a manner that when
SéEF&gdagx%]fW{Lﬁﬁ tjtﬁ ]grgéeﬂ% 4 N GE £ o

the rati e cé earch freqguency I's hi gh, whereas when the
ratio Fig. 9 is a block diagram showing an embodiment 3 of the

15 mobile station in accordance with the present invention; and
Fig. 10 is a flowchart illustrating a processing of
controlling a cell search frequency of the embodiment 3 in

accordance with the present invention.
20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will now be described with reference to the

accompanying drawings.

25 EMBODIMENT 1
Fig. 4 is a block diagram showing an embodiment 1 of a mobile
station in accordance with the present invention, which shows
only portions of thelnobiie station associated with the present

invention. The present embodiment 1 of the mobile station
- 21 -



is low, the cell search frequency is |ow Wen the threshold values_THI1,
TH2, ..., and THN are associated wth the nunber of perch channel § 3wiUt H005

recei ved power whose ratio 15 to the highest received power is greater than
a predEi¥PRTAEESVA JROPLHE SHAT KRB ERANSSRIERET 428, FUSGRd IENFeF Basst

[ h t hat when th nb h | s i t L h I
Soar oh H32auBRCRRE R BN Hnorato BB TR b G At L dPERSLRATRAE | s

?E‘S', i l_écahr?éﬁﬁﬁlﬁ%e%?éha%%?s;?é‘@%‘%ﬁcéiﬁﬁﬂﬁioﬁgﬁ%%@?&3%33?? ' %ﬁ@f‘fﬁégﬁ’r ch
A |

ranner 43 hata i RESREN BB AT a0k T AR 422 P nBflonl f2 Ena

frequency,i.s Law vereas ahen ! Nenibagshe’ ACehretnd Ry oV catddie cel|

search Trequency ’i s high en the reshold v ., and THN
are as I | atd e . i gRe t e high recei ved
SIR pf%%%%ﬁégggh%%ﬁgﬂﬁgfgﬁ %%gngi?%gngEE. r€5§§n§§%§9%$$ Eg?ggﬁﬁﬁim are
set 1n SifPugedRa AdEE VAN il | 2n@ 48cBUglh wnidh phse La2P8R cbhe
cell searc requency 1s high, ereas when the ratio1s |ow the cel

search dsRALARGAHES Witk ohen beestRnRahpledval ugs tHél s th#dby - moadndthEN
are associated wth the nunber of perch channels with a received SIR whose

ratio obeleherdtgbeshonetereBagifd ol €36 EF b{aleon HFdehedhmett ¥akue,
the cell search frequencies Fl, F2, and FN are set in such a manner that

whan t heesdpbeoof perch channels is great, the cell search frequency is
hi gh, whereas when the nunber of perch channels is small, the cell search
frequency i sThewnobd \Mhest &bheobhriasdwesdey @lewest AtldemddulatesandekHN are

associated wth the m ni num propagati on | oss between the nobile station
and t heibfieemsttatarmnsndt he cxelt retasdlgrialequieichesarfd mé@ulated aamdFN are
set in such a manner that when the m ninum propagation loss is high, the
cel | sewrahsfidqieshdy ithehbgise wi@tdaenaheand codes and modulates a user
signal and a control signal. Although the mobile station
15 transceiver 420 differs depending on its access scheme such as
FDMA (Frequency Division Multiple Access), TDMA (Time Division
Multiple Access) or CDMA (Code Division Multiple Access), the
difference in the modulation and demodulation schemes in the
radio section have nothing to do with the effect of the present
20 invention. The mobile station transceiver 420 is connected with
the antenna 424 and user interface 422. The common controller
428 carries out overall control of the mobile station. The perch
channel quality measurement controller 426 instructs the mobile
station transceiver 420 to carry out the quality measurement
25 of the perch channels, and obtains the results of the measurement.
The cell search controller 430 instructs the mobile station
transceiver 420 to carry out the cell search, and obtains the

results of the cell search. The cell search frequency

controller 432 controls the cell search in response to the
- 22 -



15 the m ni num propagation loss is low, the cell search frequency  is,|

When the threshold values TH1, TH2, ..., and THN are associ at ed vﬁﬁUk Mf’

ratio of the second mninumto the m ni mum propagati on _|oss between the

nobi | e Ze%e1 bR afidthee bl &Y SieaFurampnef Bloe skareh FRegEHtFes HRe k2,

and FN are set in such a manner that when theqﬂrati ois low the cell ﬁearch
% the

frequemSMPEYhtdh, StRFGSaRTheRSt HEteat | ThSs H: 3¢ HEn EeFCOSd hS

S DBt S SEOBLA Mol T T s BRSNS €,
1h05e A Sl eI L DUTIPI SRR 90 438 L UAD | R RO et on end
e SRy FonseahdP 4 SRRt R 0l shen the
[ queney | 14 10% 21000, bR IV PLubls BE B £ RIELY, 13 g
g o WL T L e R et R

| st uskgy {NELADDLIE Shat ARy (dANCAEUSIIAG {9 FRAIR 1heyadudl 14y bauch

as recelved power) of each of the curre captured perch channe and

stores ddigpaeall L8 tiitdd hte MBAPEY o3 {(5) &Pe Sﬁ@é)peEEh e &1 s Whepo -
deciding the cell search io frequency in response to the highest val ue of

t hgoneasthifgl ef, ¢ dlev @th ROYES $d A2 Uk Tortdesnebr qval ik RAYY ¥fMPared
controller 426 stores only the highest value into the nenory 434 to be used

in a supbeguene o@PEiése81(1980kg: Thaecaliglseat Cheddiar@npypweantd®l tre 432
initializes a loop variable i to one 15 (S602), and reads the threshold
val ue THdufremtillye cepouyed’dsd pdiSEA3rhannelbspathe et iveasr ethe esatdbnd
(nmeasured quality) with THL (S604), sets the cell search frequency at Fl
when t Heigieaestr éd the highest received power of the perch channels;
the number of perch channels with received power whose ratio
15 to the highest received power is greater than a predetermined
value; the highest received SIR of the perch channels; the ratio
of the second highest to the highest received SIR of the perch
channels; the number of perch channels with a received SIR whose
ratio to the highest received SIR is greater than a predetermined
20 value; the minimum propagation loss between the mobile station
and the base stations; the ratio of the second minimum to the
minimum propagation loss between the mobile station and the base
stations; and the number of the perch channels (base stations)
with a propagation loss whose ratio to the minimum propagation
25 loss between the mobile station and the base stations is less
than the predetermined value. The symbols F1, F2, .., and FN each
denote a parameter indicating a cell search frequency (frequency

of searching for a new perch channel) determined for the

individual threshold wvalues.
..23..



result is less than THL (S605), or otherwise it increnments i by ong&PQQﬁ),
and returns to step S603 to repeat the sane 20 processing unless i =

S607). When.i = N (S607), it_sets the cell search freguency at FN (S608).
Uhen usi ng Wit Bs b REEsne b SEE e e TH b ARd Y FaE ase it Sdes

"t or mCHah (115 RSN o kY rPOPREL Pt 50 BT Chc BRPER lehall I8 T 1 he
bi | taf i t he. I heg, _t bi | tatl

The 1 oCH Rt pORBEUGICHRE Bdr ch Zenametadal Napbs St L eSuacs & R En

ne re chi - ! sPep Sooi |

or opagaitth TaeBok e A qAEEPCERRLAy AE I eR SRR, OE BB Wedfy

IUL52005 ¢ AouEEy FNBRUNENTR Ridk dnbf 2ifd GPkHLAY B SDPVERI Ruer s

con?igura on of an s enbodinent 2 o e station 1n accordance with

the pr%ﬁﬁ@;‘thﬁv%@ﬂf”beﬁQE%Pf¥E¢§eHB§Yﬂ@“Hi§E§ of the nobile station

associated wth the present 1 nvention. The present enbodinent 2 of the

mobi | e st at iyl £ AHY kH§S sh PRV LLSE SN, TBNSCei ¥8E THR @radsci HEE4f ace
722, an antenna 724, a transm ssion power 10 neasurenent controller 738, a

coMDN oMk I ehberat2® 8fCehle SE36£H BRI 0 73Be T LGhbsseddbived

frequency controller 732, a nenory 734 and a bus 736. The present

enbodi FRithe? 8F e NPELER cHaln®Ds seahehese fDr spareh chvagekadilansmtt ed
by base stations, captures and receives them and determ nes which base

stabi orFd) Lp endniN cate ¥ethiar siwtben shandby fterat Belsédeshel rdtheo siandby
node, it nonitors the paging to itself by the intermttent reception. The
nobi | e Isiglh} orhéreaitesearci?@ memmsicpt £s hhghusehernadomisdn drhench tbot r ol
signal which are radio nodul ated and 20 transmitted by the base station,
and codes how,midhd atedlaseserchsi gnajuendya to®nloewl. signal which are
transmtted by the nobile
When the threshold values TH1, TH2, .., and THN are associated

with the number of perch channels with received power whose ratio

15 to the highest received power is greater than a predetermined
value, the cell search frequencies F1l, F2, .., and FN are set
in such a manner that when the number of perch channels is great,
the cell search frequency is high, whereas when the number of
perch channels is small, the cell search frequency is low.

20 When the threshold values TH1, TH2, .., and THN are associated
with the highest received SIR of the perch channel, the cell
search frequencies F1l, F2, .., and FN are set in such a manner
that when the highest received SIR is high, the cell search
frequency is low, whereas when the highest received SIR is low,

25 the cell search frequency is high.

When the threshold values TH1, TH2, .., and THN are associated
with the ratio of the second highest to the highest received

SIR of the perch channels, the cell search frequencies Fl, F2,

.., and FN are set in such a manner that when the ratio is high,
- 24 -



station. The nobile station transceiver 720 is connected with theygnyeni®
724 and user interface 722. The common controller 728 carries out overall

control tofe (el 108ERe cH HFORuehlS 255 tHAGENT S8 ROVRhIEAIE efBIftio is
controller 738 instructs the nobile station transceiver 720 to neasure the

transm gswon Hiowmece10f ddiershgfakeduemeytignsmuwited to the base station that
the nobile station currently conmunicate with or is currently standby for,
and obt ai ns Whenreheutletestslld vallvec®HIL ,sBHRCH.. 27Ard FHNAr2tdssocdnitred | er
730 instructs the nobile station transceiver 720 to carry out the cell

sear ch, wartth bheannmbeheofepérsbachhnnesid withlrhereekli veshSAIR Whegpemaytio
controller 732 controls the frequency for carrying out the cell search in

r espbns&ot the ind gleasireecivesdu$ IRdfs gire atrean Shiags a@ir pdese rmiiree dwrmkye 734
stores various types of data. The bus 736 interconnects the common

control ke celdl seanshi SsiesueodesnEdsurfehent . condr §IN @érg3getcdn ssedrch
controller 730, cell search frequency controller 732 and nenory 734. 10 The
pr esent efddiatenthat ovhere thdi hembeat odn Dafsth | ehasngtlisnl ¢ r arsadi .vdhe20)
controls the signal transm ssion power such that the transmtted signal is
recei veeyl RN LERQGUEBRY A6 Bigh + Mhenarsiwkenqtlei Rympbere o Pe&sGed
power or received, SIR).. The transm . ssion power control i s perfornmed on the

basis $Hagneke i k r aRBRi Cedd 159RT Che IREEBIQRGYi dF H®- dat a cont ent
S OLE 0 BTGP £ R RO Sl P | SSMLAAR b B d ™
bast st atih BEE ThEH Tt iRho PaoR i, L3k e RRA P et rhih Biced fe At
el PRS: E Hapd s ratd I hEb SRR R PRERYRGI S B enE e o

P‘r"g’g[}e@%ﬂz?gl é‘fﬁg%.é'g wﬁgﬁ gl%[r{r{éfl%ﬂasl_s Wn RAVE i iHEm S bpaatdbn

loss is high, the cell search frequency is high, whereas when

15 the minimum propagation loss is low, the cell search frequency
is low.

When the threshold values TH1, TH2, .., and THN are associated
with the ratio of the second minimum to the minimum propagation
loss between the mobile station and the base stations, the cell

20 search frequencies F1l, F2, .., and FN are set in such a manner
that when the ratio is low, the cell search frequency is high,
whereas when the ratio is high, the cell search frequency is
low.

When the threshold values TH1, TH2, .., and THN are associated

25 with the number of perch channels with the propagation loss whose
ratio to the minimum propagation loss between the mobile station
and the base stations is less than a predetermined value, the

cell search frequencies F1, F2, .., and FN are set in such a manner

that when the number of the perch channels is great, the cell
- 25 -



25 in such a manner that when the | owest transm ssion power is high,  the
cell search frequency is high, whereas when the | owest transm ssi 0?15pf(U\|AéHU5
is low, the cell search frequency is low Fig. 8 is a flowhart illustrating
a procEesingd FFredeancyl Lisn§iHe cerereas: vhery dfeMinkert A€ phesdfrch
embodinment -.28. 1 5 JUL 2005 2. The flowof Fig. 8 is simlar to that of
Fig. 6ChpRnales pigséMalenbbaenertl 2, SERECH AFSAURTGY F6wer©W s neasured at

0,300 B, WISy SoLL SSRLLLEeqo Lo CeLernned Loy sfeps 5002
o0 SR Bl T L2 OB RS RIS A LA Do Dlen
L e PRERCH MO LSO nEIR0LIREL CRLLe JBibE Stetior
o0 o1 Ak PR ARSELL OB oL Lot B0 g SpA8 P LAELSL B2

(1 SOUCBRY ST LBk b 2320 9BTBG 2R 0300 WErRERY. |
DY PRRRGFARLS e RLHARRAN) Lafeli Lhomant do) uries Michoriash

node, g3 /1O £ OpS StelvaL PagiFKk t&xhhpald, ByhdéRededd diH&r Fhbt @il T e§8RKIN.
The nmobile station transcei ver 920 denpdul ates the user infornation and a

copg I olf re i cyhiieh s spsagdeo tpdinat gdghed t tvansai biredHy hmdashasy
station, and codes and nodul ates a user signal and a control signal which

are traepaived pywdis nobhéeparcit athannelheuabitye fkalsuwreheanscei ver 920
is connected with the antenna 924 and user interface 922. The speed
det ect eorBdZo 1 lered2s tdieonesi by lspeede ohighe stobird buet dinitan. thbenenasey
434 to be used in a subsequent comparison (S604). The cell search
frequency controller 432 initializes a loop variable i to one
15 (S602), and reads the threshold value TH1 from the memory 434
(S603). It compares the measured result (measured quality) with
TH1 (S604), sets the cell search fréquency at F1l when the measured
result is less than TH1 (S605), or otherwise it increments i
by one (S606), and returns to step S603 to repeat the same
20 processing unless i = N (S607). When i = N (S607), it sets the
cell search frequency at FN (S608).

When using the propagation losses between the mobile station
and the base stations as the receivingquality, the base stations
transmit the power information (transmission power information)

25 of the perch channels to the mobile station over the perch
channels. Then, the mobile station measures the received power
of the perch channels at step S601, decodes the perch channels,

extracts the transmission power information, and obtains the

propagation losses from the received power and the transmission
- 26 -



vari ous nethods of detecting the noving speed such as using a spe donz@ﬁr
of a vehicle; detecting the fading pitch of the - 29 1 5 JUL 20069 JU& ved
signal; using a pedoneter etc. The effect of the present invention,
howevePOW@&5- - not hing to do with the nethods of detecting the noving speed.
The common controller 928 carries out overall control of the nobile
station. The speed 5 detection controller 940 instructs the speed detector
942 to fﬁEN&hi current novi ng speed of the nobile station, and obtains
t he ne&% red result”. The cell search controller 930 instructs the nobile

Search results” Theitel TGkt iRYrAt enE R ing o FPnr R b o e
11 equeni ABImofl 5 14P% 18hct}a 8k <63 o LRJESPARSE ook g st

result e novi ng spee e menor stores various types of data.

The buﬁ]rﬁ?@n{%ﬁﬁcﬁ{ﬂﬁ Ssh@<C egBE!ItriQJrglr?gzﬁhéﬁnﬁ?&ilge%%ﬂf’é‘n

control ler 940, ce search contro 930, is search frequency

cont r0|Aseéoé’§3té&dw‘{%ﬁprﬂhe9%ﬂ:e§&‘i’tdﬁ%@eﬁ%&t&m S0k §sh-OB8ehite c FBFI Md3f 1S
the sane as that illustratéd in Fig. 5. In the present enbodi ment 3, the

threshaol ¢valiiemdbilie TsRation cHibdiblear 8 memared vt hohheraRydw veépeed
detected. The cell search frequencies FI, F2, and FN 20 are set in such a

manner 1i@f avieset hth rerFagespeed as Aindtennahe24¢l 4 SeanshilsLigensowe s
hi gh, whereas when the noving speed is low, the cell search frequency is

| owo Fingead@rémeatf lcovwbanl lidd Ul 8 at angocanpswcesaitng Idfer codnsr,old iagllihe
cell search frequency of the present enbodinent 25 3. The flow of Fig. 10
i s sinmdearch ¢cbatroflley.7%0, |a ¢cdaklpseaech Ermgiieray Gonthe Inikaxr N3 3peed
is detected at step S1001, and the cell search frequency is determ ned
t hr ougta seePesyS10@2and $bAE8S738s d&ber phesealivemboatigeent Pgofothhangirédent
Invenuéggtiggséagghesforperchchannelstransmittaibybasestations,
captures and receives them and determines which base station
15 -tocommunicate with or tobe standby for. Besides, in the standby
mode, it monitors the paging to itself by the intermittent
reception.
The mobile station transceiver 720 demodulates the user
information and control signal which are radio modulated and
20 transmitted by the base station, and codes and modulates a user
signal and a control signal which are transmitted by the mobile
station. The mobile station transceiver 720 is connected with
the antenna 724 and user interface 722. The common controller
728 carries out overall control of the mobile station. The
25 transmission power measurement controller 738 instructs the
mobile station transceiver 720 to measure the transmission power
of the signal to be transmitted to the base station that the

mobile station currently communicate with or is currently

standby for, and obtains the measured result. The cell search
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15J UL 2005 nobile station nmeasures the receiving quality of
currently captured perch channels of the base stations, or the trans% g@l on
power of the signals transmtted to the base statjions; autonatical Ig makes

a deci SIYH* ’é%liﬁrv\ﬂétohépstt%‘%%l tRedngpide §t|ast%%a‘f’é6“§f’etlﬁ’éa¥:eﬂ_
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e, kA B SRR 51 3005k ol e el o

t he hi rec ratio o he Seco recer ved power

to the Vr;]asqyfét %fa ‘E?%n[lﬁe(\?% {;Hegawaﬁer Eh%f%fhpgk%f@é R aecshyed

power ose rat ecei ved pomer I's-greater th

redet gr. t hey 0 d
En ghest %ceﬁ%?%ﬁi to ?h%@ﬁ é?’fﬁ?ggg}bveﬁsﬁ Eﬁﬁeé%ﬁl Sré%}?‘t& o?j;%é’ﬁ
channel-g g th-2n sh €8 veflp §k«%%@%esd§émenrtocéh%rmlg_@§t75860%@ s%a&éﬁ

greater than a predeterm ned val ue; the m ni num propagation | oss

cal cul gt £60Metrhe 3per B 1negBia R th FRWRFuEREyt BENEHINSIA S SI N ol RSy
obt ai ned by decodi ng t' he perch channels; the ratio of the second m ninmm

propagation |l oss to the mnimum propagation | oss; the nunber of perch
channels with a propagation | oss whose ratio to the mninmum propagation

| 099 i s | esTHdaprasphedaeimvodinmentval uef ahe bitsbll&estadFiAd e(mabiivel vy,
the nobile station detects its noving speed, and increases the frequency of
t he seagtcdit wbanttaastedypeEnd? 0 picdriterappeaianciegnd lat nenspdrsahi ahapoweri s
high, while it decreases the frequency of the search when the frequency of
appear aweh dfhat ngve peramswhémed signawis rgteilvéd My t23)baden sttatsioay,
the cell search control nethod in the nobile station can save the

consunpdt éh ceovtea i pi x¢awhiradafinpdd tthd evel (received power or received

SIR). The transmission power control is performed on the basis
15 of the command transmitted from the base station.

The data content stored on the memory 734 is the same as
that illustrated in Fig. 5. In the present embodiment 2, the
threshold values TH1, TH2, .., and THN are compared with minimum
measured transmission power (if there is only one base station

20 that the mobile station currently communicate with or is
currently standby for, and transmission power is measured for
only the signal that is transmitted to that base station, then
that transmission power is used as minimum measured transmission
power). The cell search frequencies F1l, F2, .., and FN are set

25 in such a manner that when the lowest transmission power is high,
the cell search frequency is high, whereas when the lowest
transmission power is low, the cell search frequency is low.

Fig. 8 is a flowchart illustrating a processing of

controlling the cell search frequency of the present embodiment
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accuracy of selecting the best base station. Mre specifically, hgtlt605
fluctuations in the receiving quality of the perch 5 channel is sharp, the

gﬁihhiét ?@%ﬁiﬁ%ﬂe eiﬁfeé B Elariey o 6 REERgnar- ?%%it%ez BEE S t he
_MEZ?eZ%%\bnod%m%é r uEREat EaRETHETHRS, BR e B Y e A8 es B0 0hanne
10 i's shoyed éeeaf&ﬁt %Qq?eetr?cﬁ fcﬁ&ﬂ&‘f:ﬂﬁ%{é 4}1’%‘68%1’15@@ ?Ha@fboior

t he perc channe to save I on power t1on
offerlagsﬁﬂngdvantage of being able to increase the |life of the battery.
The present 1nvention has been described in detail with 1s respect to
preferred enmbodi nents, and it will now be apparent fromthe foregoing to
those skilled in the art that changes and nodifications may be made w t hout
depart epgdoefipesi nvention in its broader aspects, and it is the
intention, therefore, in the appended clains to cover all such changes and

modi ficatioprgg.20 agsf al b1Wdibi @ikheal UshésRihgt Hfcdheigaretion.of 3 1 5
JUL 2005 WHAT IS CLAIMED IS: 1. A cell search control nethod by which a

mobi | e efibdid e 5€38 ofeghefmdbalpesthtdldannel atearstdaridedith akapeesiatt on
to capture and receive the perch channel, and determ nes which base station

to commwErctaienw whieh tohbessoaighypdotiona b £ethesemtsiil € ostaali orret hod
conprising: a neasuring step of neasuring a first receiving quality of each
of teur assdgi @bpduwdtdhpehehpolesearet sinwenbianni n§ist gpredenbt embodg meersecond
receiving quality from the first receiving qualities nmeasured by said
measur Bngfsthe maidila sbation sospmiseet armphidg s tateigpentyankcedarehi ng
for a new perch channel which is currently not captured, in response to the
second éceivingegudinttiarvacei AEd byar andtenrnd i ag. seeppred dagesdlion
search control_ nethod as clained in claim1, wherein
controller 940, a speed detector 942, a common controller 928,
a cell search controller 930, a cell search frequency controller
15 932, a memory 934 and a bus 936. The present embodiment 3 of
the mobile station searches for perch channels transmitted by
base stations, captures and receives them and determines which
base station to communicate with or to be standby for. Besides,
in the standby mode, it monitors the paging to itself by the
20 intermittent reception.

The mobile station transceiver 920 demodulates the user
information and a control signal which are radio modulated and
transmitted by the base station, and codes and modulates a user
signal and a control signal which are transmitted by the mobile

25 station. The mobile station transceiver 920 is connected with
the antenna 924 and user interface 922. The speed detector 942
detects the moving speed of the mobile station. There are

various methods of detecting the moving speed such as using a

speedometer of a vehicle; detecting the fading pitch of the
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sai d neasuring step nmeasures a received power of each of the cur1r\i3rwll ;005
captured perch channels: said obtaining step obtains, with respect to the

receiv 0 S ed i ri S , t hi r eceived
pomer;%dea%%l‘ys\%&dsc %1 g?éﬁ%e%eﬁ?naéggﬁ%e %?‘&weﬁ@?f Sg%gez%‘% cﬁ?nlgt%f%or a
newper.IﬁHE n i+Chy A S y ﬁﬁ%ﬁ dy o1 BF n

hi ghes re%éﬁeeghggaet?% t;ﬁﬁ%@%? 'sg%o tai %llﬁﬁgtgt(ggﬁigg ‘?Eléa ?%tfﬁ(g%gr ch
cont r ol fMeibedcas ng & B dmbR itfi $hdedihersien HRikbABaSHHAKI BELP oRRASUr es a
recei ved power of each of the Tcurrently captured perch channels; said

obt ai nidrs{ &8 Bhkaiverytihchbedest ¢ the mepailedtReWBns MadrSsedd
said neasuring step, the ratio of the second highest received power to the

hi ghestadeset Y68 ROt roaned rsa 40 ConbteluciLpret spaietesdd bectbaqueneyt of
searching for a new perch channel which is currently not captured, in

responsgeat¢@réheheatdwr pbhai nedsr hygsspeedbtief Nthg foep.1d. stheiesl| &edrch
control nethod as clained in claiml, wherein said neasuring step neasures
a receiokedapogethef maatuokd heseltrenThg caitlurselapehclvabianotier <6
obtaining step obtains, with respect to the received powers neasured by
sai d neiasstrugtst éhe tieb hliebert adfiger thanbaeisiesr 2@ htof calrimgh diaks Bhe
recei ved power whose ratio to the highest received power is greater than a
pr edet exed hegeraiale, amd obitdimsnthel ostleh skeaschi mesuhestr efhence lof
searching for a new perch channel which is currently not captured, in

r edponskearoht fEaUUAREY ofOpdIMl ERENIS S enbrads Mheaf Heaveaniay ngest ep.
5. The cell search control method as clained in claim1l, wherein_said
neasur iSREEY &pInersutbe serldc SaakCy 0 gfesheRssf tehtheceasmnsd epsul&d

perch channels; - 33 1 5 JUL 1005 said obtainin%%steg obtains, with respect
to the MeldBAVIAESPRESUr s DTG PS4 BFPRESsY P LMUR EHPGROf {2E8i-ved

SlR;EM%Le bus 936 interconnects the common controller 928, speed
detection controller 940, cell search controller 930, cell
15 search frequency controller 932 and memory 934.

The data content stored on the memory 934 is the same as
that illustrated in Fig. 5. In the present embodiment 3, the
threshold values TH1, TH2, .., and THN are compared with the moving
speed detected. The cell search frequencies F1, F2, .., and FN

20 are set in such a manner that when the moving speed is high,
the cell search frequency is high, whereas when the moving speed
is low, the cell search frequency is low.

Fig. 10 is a flowchart illustrating a processing of
controlling the cell search frequency of the present embodiment

25 3. The flow of Fig. 10 is similar to that of Fig. 6. 1In the
present embodiment 3, the moving speed is detected at step S1001,
and the cell search frequency is determined through steps S1002

- S1008.

As described above, according to the present invention, the
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said control step determ nes the frequency of searching for a new perch
channel which is currently not captured, in response to the highetﬁJUL2W5
received SIR obtained by said obtaining step. 6. The cell search control
met hod rasbdlle swdtioxinmeaslresheéhe mecsai i ngaguailig ysiof)p theasuresenat 1y
received SIR of each of the «currently captured perch channels; said

obt ai ni agptuee dpeaicischannte Iesfethetlmashe rationed GtRhe remsedspyosai d
nmeasuring step, the ratio of the second highest received SIR to the highest
recei vepoBeR, adhdtkeai gigodll tsarpmddtteadi hes thiee Hasguehey isinsear ching f
or a new perch channel which is currently not captured, in response to the
rati o opehpmedisakhy dnakesi aidgcisépn s YRewbethegedheh madnt tol sttt hoeld as
clainmed in claiml1, wherein__said neasuring step neasures_a received SIR of
eactt ofishkocatiefeat| fheapeditcaepipbie hdihasiChdine aed fiown seapchbidi ns,

wth respect to the received SIRs. neasured b¥ sai d neasuring step, the
r

nunber BPTpér O HRGRENs ChaRe b 1fhodedHas aTr 0SAMRA SIR Rirdhbarheoto

t he hi ghest ived, SIRis ter t det er m ned | ue; d id

cont f of 06 : BieBRBFnPREL TGRS HbqUbcy Drcsabbnt Roltor 1ar Al JrcreaRafinel

whi ch | tl t t d, i tot f h

LRV T G e e e,
| ai i laim1,. furth i sing. t i 1 f t ti

£ F anom SEHACEERASES rio i) G GRE TeRer RS ThE Bedstint Juchigr ierds "

curfent| ¥ Coptyr ag; p BerefL hAMNSE S ngagh. ot he pereh ehannelss il uding its

owi transm ssion po i'nformar T on, erel'n Said measuUring step neasures a

recei Vef'oEQWirgéai sﬁﬁ:@ 2lghBSt PWILNdY %@E%eQ&e%ef&%ﬁ%és%%pgﬁ and

obt ai ning step ulates”a propagation | t ween

each ofpbape s MelciSyddokd ANHNthd RE PRICH r&b@DPElSHSYe S PelBémber
recei ved powers neasured by said neasuring step and thHe transm ssion powers
of the persérefasnghseWd Wit received power whose ratio to the highest
received power is greater than a predetermined value; the highest
15 received SIR; the ratio of the second highest received SIR to
the highest received SIR; the number of perch channels with a
received SIR whose ratio to the highest received SIR is greater
than a predetermined value; thé minimum propagation loss
calculated from the perch received power and the transmission
.20 power obtained by decoding the perch channels; the ratio of the
second minimum propagation loss to the minimum propagation loss;
the number of perch channels with a propagation loss whose ratio
to the minimum propagation loss is less than a predetermined
value; and the like.
25 Alternatively, themobile station detects its moving speed,
and increases the frequency of the search when the frequency
of the appearance of a new perch channel is high, while it

decreases the frequency of the search when the frequency of

appearance of a new perch channel is low.
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recei ved powers extracted by said extracting step, and obtains, ‘M5HUL 0
respect to the cal cul ated propagation | osses, the m ninmum propagation ?8@5:
and said control step determ nes the frequency of searching for a new perch
channel whi @ ithicumwant | Yhaoceddpsgaatzhicongspdnsethedthe hhei mopile
propagation | oss obtained by said obtaining step. 9. The cell search

cont r olstadtinl @snckgivitedthe epaiswmptiont pewe onpthsmag:n ttaiekngaditieng
step of extracting transm ssion power - 34 1 5 JUL 2005 information by
recei vAs§HIRFEY&dogrdg Hakhd dthe %@Scfubaé@t sfaddmur edlopRseehhARSIsLY each
of the perch channels including its own transm ssion _power informatiaon,

wher ei ¥ dhraf bt at Epnfedfutdle L fERAVAT JaNRL 1Y &fchthe Pgach

currently captured perch channe| s, said obtaini step_cal cul ates a_ .
 CpooEasna baks Sutehan The Mabales SErtnun Shh ohf R Saents &t gt nat

reanores B g PR B SR O WS BT
ecel vel PN 2R 8l SAILD SHLEREH .5} She 5204 PR pn, Y e
T N UG 0PAGEEL00 [0S, b0, Lie: AL OLIMUR PLOPAORL LN 1Loss:  @d saild soni T ol

step determ nes requency of 'searching for new per‘ch channél ichis
curren ed,. P01 : he rati.q Q i aj i ni ng
tep. Te Hugairtithe oh MR Rl Gt 35 A oA R Al
cConpri sidg: r i : i LSS L ratioon
COT| S0 EKELAGELIG SLAP1oh 41630k 144 ABREL SO P OCEcaLEAEIE!
each Offdﬂ“ﬁhﬁ\i%éi‘cﬁk@t@aﬁhél'é”'Eb%dﬂQ tHS cOMsuhp 8RS SSWER POWEe mobile

i nformation, erein said nmeasuring step neasures a received power of each

of thestation, offering an advantage of being able to increase the
life of the battery.

The present invention has been described in detail with
15 respect to preferred embodiments, and it will now be apparent
from the foregoing to those skilled in the art that changes and
modifications may be made without departing from the invention
in its broader aspects, and it is the intention, therefore, in

the appended claims to cover all such changes and modifications

20 as fall within the true spirit of the invention.
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currently captured perch channels; said obtaining step cal cul ates
propagati on | oss between the nDblle station and each of base sta |ons P%at
transmt the perch channels by using the received powers neasured by said
measuring step and the transm ssion powers of the perch channels with the
recei ved powers extracted by said extracting step, and obtains, wth
respect &EA§h§chngMgbeqspropagat|on | osses, the nunber of perch channels
each of Ich has a propagatlon | oss whose ratio to the m ni num propagation

loss is less than a redeternl V. sai d, contr e nes

t he freqélenc%/CSflls% t&o T'l%?/\#%é’r% l%ha?hﬂgp A‘%fsé%%re%en 4 not
capt ur ed£oF na reaspdn <& anis Wéwegf Be?c?]a%?laﬁ%ti’sorb saﬁf/dd

obt ai ni ngesedpe the.parek|¢haeketh %RQHQQﬂeﬁﬁﬂﬂﬁﬁjW%}GHMQﬂ$%a%ﬁﬂﬁqC§‘§ﬂht|on
sear ches colmnnacpeechithasmeto tbanstatdted fnyr a dedse ostldt iserncd captre! and
recei ve whenpar ehmphasned; and determ nes which base station to comrunicate
with or to beastaadbyihgrstspi df cetdsweeha dhntstolreqwivhiod copditsr ngf a
measur i ngasheprobufeastlyy ngapttiradspessh cdhqrovers of a signal to be
transmtted ta epehiwindazepssatdmnsidingt atdwe-ambirkeestvahigoma tity efitdry
CONMUNi CaHRSENM-§ P 1Qcdiv il §ALE ¥i 6t apdyirkar by a0l aleasugisteptod; and
obtai ning, W th hespeet stept be LEROSRISSAO R DWHRISn IR aUr<Rhddh &) dFor
measur i n% 3k6Po oLBR Lowesd1 twﬁa{nl%%aereaewmer@a rda 5 Sl 2005 &
control siepyafs s AELEA ML, d IRAHANGY o8 aEQQHCQ%'nQaf.@ro@tMIP&r&@eﬁhannel

which is currently not captured, 1 n résponse [ owest transm ssion

power obt al n,? §éf{a |sqeaortg: al ni @goﬁt thho&Z %ell dlsgﬁrgg llggi édb d by

whi ch a nDbl [0 ase

n

station torg:agtaud e iurl%%e?ereep t“hgsuge nneY é’nd" el erm nes Whl ¢h base
station (BFEEGM g t B "% ahdbg for.,said.cell search control
met hod Conprléar alnlng s ep ob ains h redpect to he recelv

powers méasured by said measuring step, the highest received power;

and

said control step determines the frequency of searching for
a new perch channel which is currently not captured, in response

to the highest received power obtained by said obtaining step.

3. The cell search control method as claimed in claim 1, wherein

said measuring step measures a received power of each of the
currently captured perch channels;

said obtaining step obtains, with respect to the received
powers measured by said measuring step, the ratio of the seacond
highest rzsceived power to the highest received power; and

said control step determines the frequency of searching for
a new perch channel which is currently not captured. in response
to the ratio obtained by sailid obtaining step.

4. The cell search control method as claimed in claim 1, wherein

said measuring step measures a received power of each of the
currently captured perch channels:

said obtaining step obtains, with respect to the received
powers measured by said measuring step, the number of perch channels
esach of which has a received power whose ratio to the highest
recelved power is greater than a predetermined value; and

said control step determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the number of perch channels obtained by said obtaining step.

5. The cell search control method as ¢claimed in claim 1, wherein
saicd measuring step measures a received SIR of each of the
currently captured perch channels;
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a detecting step of detecting a noving speed of the nobile stati pf;juaridlha
control step of determ ning a frequency of searching for a new perch
channel which is currently not captured, in response to the noving speed
detected by said detecting step. 13. A nobile station which searches for a
perch channel transmtted by a base station to capture and receive the
perch channel, and determ nes which base station to conmunicate with or to
be standby f spid oHit@ipapul sEan abEBHNT o MBPSTIRPS HehS e edRedroRs
measur i ngeasiredt by el §iTRASANG PteP. SREnNOFhesE  BREEIVRApt tF ecPPRr ch
channel s; obt arAfingemerdis SteP 8ptarnires &R dsrdueBEE 9f Py dM1y T¥om the
first re@enEanequialqltamlnﬁast;he@S yuEesnt Live a9tr FARtREAR s ; 1N HRFRVMS ol
means f ortodeher hiighagt aréceushSInfotdedneldi hy faid abhainpeycetebhannel
which is currently not captured, in response to the second receiving

qual ity aht arRedtdn saatchbt e it sy nErars. as ldlaifigl mobiclleist at ivwrenasic| ai med
in claiml3, wheaehbasating EEsymdiGurRans Feasivesd SIRecE| vach pofethef each
of the GwRRAlhy eaptured perah dainealss, sai d. obtai ning neans obtains,
with respect i@iahébtaGRINEePpOBRESnERASIIE e eIt RO TECeigelESTBs t he
hi ghest rRGRWRE BOVELid miiduTaing §eBp! Othdeans Jeirethensscbhe higmiency of

sear chi ng:efc%vea @sw BE £he ChAGHIS. t Wl vest %qw-eaahy not captured, in
response : aLghesty seﬁf:g e emﬁgsom@l b ebhabRiAg FEANS

19 e Bl géﬁr ot Lt ke sl mans
sai d obtzﬁ n| 8% rgsﬂe@;{ct%arespgccl o %e %ecel ved powers neasured

by said neasurln neans the rati o of the second ng?gaﬁlre elved $omer to
the hi ghebt FBEeFSEH SRS COREFSLine Rt A5 CHaHRR 1 FRST Je'tﬁuency

of searching fS&"-d TeASHT pBF CREERAPRATIRRT Gh TeSecyPReRt Ry OhoB2ERpPfir S

response currently captured perch channels;

said obtaining step obtains, with respect to the received SIRs
measured by said measuring step, the number of perch channels each
of which has a received SIR whose ratio to the highest received
SIR is greater than a predetermined value; and

said control step determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the nurber of perch channels obtained by said obtaining step.

8. The cell search control method as claimed in claim 1, further
comprising:

an extracting step of extracting transmission power
informaticn by receiving and decoding each of the currently captured
perch channels, each of the perch channels including 1ts own
transmission power information, wherein

said measuring step measures a received powexr of each of the
currently captured perch channels:

said obtaining step calculates a propagation loss between the
mobile station and each of base stations that transmit the perch
channels by using the received powers measured by said measuring
step and the transmission powers of the perch channels with the
received powers extracted by said extracting step, and obtains,
with respect to the calculated propagation losses, the minimum
propagation loss; and

said control step determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the minimum propagation loss obtained by said obtaining step.

9. The cell search control method as claimed in claim 1, further

comprising:
an extracting step of extracting transmission power
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to the ratio obtained by said obtaining neans. 16. The nobile StaLé ﬂ Eﬁﬁ
claimed in claim13, wherein - 36 1 5 JUL 2005 said nmeasuring a!.Ls 03
nmeasures a received power of each of the <currently captured perch channel s:
sai d obtai ning neans obtains, with respect to the received powers neasured
by sai d neasuring neans, the nunber of perch channels each of which has a
recei veod; [3oWela tMeSEy Fakboving bha ddugiiest eddc of vak pomesnt by grpiugedt han a
predet ergd.nad 4anhe) sandaghi 85 CORs I Pér o adtsartailer nimEsiding firteqwemcy of

sear chi ng-4,(m; & RBWHRGEeh 16RBpRASL1¥A] Cndsexuirrently not captured, in
response to éeﬁea H‘Qﬁéﬁ{clﬁé PeIS hechanael § ainer pbywesabtl ebtiiad nyemeans.

17. The gppi pq:rhzég pbatAednhAn&élal m 13, wherein said nmeasuring nmeans
reasures a fescaei ] t§£ 1 QL secwcgic&b&eﬂrmuya@ﬂm ubed Wetwder harnel s;
sai d obta JEAIO a' échvxsé ars%se%tubasthﬁafe@ﬂrvmu SItRs gmasured by
sai d rrea é' n ’sﬂ'n oW% ss}ngasufgé ﬁ'&ﬁprx\{éﬁuﬂ%ﬁ

det er m n% ?‘ﬁ ue,cnc m s%?t%ﬁ Qg 0‘5 Lipnnely Wy Glihd s
current!y l fo sr@ | Vaefgi %tﬁ ?{3}@ ned by
said obtﬁ?ﬁ??ﬂ\je ﬁ clal 3 ¢

wher ei n $AF4y ﬁ%%\%’iﬁ’i rﬁ? rﬁ?ﬁn§ GFE Br?%?:%? eac ‘? ttlh

current| *y'h@é&pepédnwm LongLogs Bt%?ﬂ‘?‘l‘b"’ﬁ‘éﬁﬁf%ﬁ?&l ﬁg“ lvﬁs[sn'
respect 8Bdthe received SIRS neasured by said neasuring neans, the ratio of
the second highdstontmedi séerSigtewnings hghESLAPEREY VR SHFECHIRG FAT
control meses metdy wheogelhehickgiemirientdgapehi AgPrBFeda Hew YT hannel
whi ch i stouthentéyimotbtziptad éf, siaidr edpenséngt stehe rati o obtai ned by said
obtai ning neans. 19. The nobile station as clained in claim 13, wherein said
measur i ngonearise P@AsUs€sr¢h lcatitiroednStidb dfaseatinédtire claim entfyrtdagt ur ed
perch cheasfgkssing:
an extracting step of extracting transmission power
information by receiving and decoding each of the currently captured
perch channels, each of the perch channels including its own
transmiss.iion power information, wherein
said measuring step measures a received power of each of the
currently captured perch channels;
said obtaining step calculates a propagation loss between the
moblle station and each of base stations that transmit the perch
channels by using the received powers measured by said measuring
step and the transmission powers of the perch channels with the
received powers extracted by said extracting step, and obtains,
with respect to the calculated propagation losses, the number of
perch channels each of which has a propagation loss whose ratio
to the minimum propagation loss is less than a predetermined valus;
and
said control step determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the number of perch channels obtained by said obtaining step.

11. A cell search control method by which a mobile station searches
for a perch channel transmitted by a base station to capture and
receive the perch channel, and determines which base station to
communicate with or to be standby for, said cell search control
method comprising:

a measuring step of measuring a transmission power of a signal
to be transmitted to each of base stations that the mobile station
currently communicates with or is currently standby for:

a obtaining step of obtaining, with respect to the transmission
powers measured by said measuring step, the lowest transmission
power; and

- 35 -



sai d obtai ning neans obtains, with respect to the received SIRs rreasztﬁ red by
sai d neasuring neans, the nunber of perch channels each of whi ¢ HasI
received SIR whose ratio to the highest received SIRis greater than a
predeterm ned val ue; and said control means determ nes the frequency of

sear chi ng fora[ o ew per ch cQaHnel ﬁ%]e’f]%lé M{gﬁ; ¥ orf)tse%li&]%d,fdzn

t t d
P A BLsen Thebdl ATl 19 e tf? f %ﬁy“f@d i

extracti ¥ ‘i?@aﬂrg""FﬁF AT Y™ Paﬁsﬁ Eb:"nmz‘lpdo E?o | on %ly &cei vi ng
and decodi ng each of the current capt ur erc hanpe each f the
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obtaining means for obtaining a second receiving quality from
the first recelving qualities measured by said measuring means;
and

control means for determining a frequency of searching for
a new perch channel which 1s currently not captured, in response
to the sacond receiving quality obtained by said obtaining means.

14. The mobille station as claimed in claim 13, wherein

said measuring means measures a received power of each of the
currently captured perch channels;

said obtailning means obtains, with respect to the received
powers measured by said measuring means, the highest received power;
and

said control means determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the highest received power obtained by said obtaining means.

15. The mobile station as claimed in claim 13, wherein

saiél measuring means measures a received power of each of the
currently captured perch channels;

said obtaining means obtains, with respect to the received
powers measured by said measuring means, the ratio of the second
highest received power to the highest received power; and

said control means determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the ratio obtained by said obtaining means.

l6. The mobilile station as claimed in ¢laim 13, wherein
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a st and{)g/' m&%e. mobile station as claimed in claim 13, wherein

said measuring means measures a received SIR of each of the
currently captured perch channels:

said obtaining means obtains, with respect to the received
SIRs measured by said measuring means, the ratio of the second
highest received SIR to the highest received SIR: and

said control means determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the ratio obtained by said obtaining means.

19. The mobile station as claimed in claim 13, wherein

said measuring means measures a received SIR of each of the
currently captured perch channels;

said obtaining means obtains, with respect to the received
SIRs measured by said measuring means, the number of perch channels
each of which has a received SIR whose ratio to the highest received
SIR is greater than a predetermined value; and

said control means determines the frequency of searching for
a4 new perch channel which is currently not captured, in response
to the number of perch channels obtained by said obtaining means.

20. The mobile station as claimed in claim 13, further comprising:

extracting means for extracting transmission power
information by receiving and decoding each of the currently captured
perch channels, each of the perch channels in¢luding its own
transmission power information, wherein

sald measuring means measures a received power of each of the
currently captured perch channels;

said obtaining means calculates a propagation loss between
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received powers extracted by said extracting means, and obtains,
with respect to the calculated propagation losses, the ratio of
the second minimum propagation loss to the minimum propagation loss;
and

said control means determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the ratio obtained by said obtaining means.

22. The mobile station as claimed in c¢laim 13, further comprising:

extracting means for extracting transmission power
information by receiving and decoding each of the currently captured
perch channels, each of the perch channels including its own
transmission power information, wherein

sald measuring means measures a received power of each of the
currently captured perch channels:

said obtaining means calculates a propagation loss between
the moblle station and each of base stations that transmit the perch
channels by using the received powers measured by said measuring
means and the transmission powers of the perch channels with the
received powers extracted by said extracting means, and obtains,
with respect to the calculated propagation losses, the number of
perch channels each of which has a propagation loss whose ratio
to the minimum propagation loss is less than a predetermined value;
and

said control means determines the frequency of searching for
a new perch channel which is currently not captured, in response
to the number of perch channels obtained by said obtaining means.
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standby mode.

26. Amobile station which searches for a perch channel transmitted
by a base station to capture and receive the perch channel, and
determines which base station to communicate with or to be standby
for, said mobile station comprising:

detecting means for detecting a moving speed of the mobile
station; and

contrrol means for determining a frequency of searching for
a new perch channel which is currently not captured, in response
to the moving speed detected by said detecting means.

27. The mobile station as claimed in claim 26, wherein said mobile
station monitors paging to itself by intermittent reception in a
standby mode.

28. A mobile communications system including a plurality of base
stations and a mobile station which searches for perch channels
transmitted by the plurality of base stations to capture and receive
the perch channels, and determines which base station to communicate
with or to be standby for, said mobile station comprising:

measuring means for measuring a first receiving quality of
each of currently captured perch channels;

obtaining means for obtaining a second receiving quality £from
the first receiving qualities measured by said measuring means:;
and

control means for determining a frequency of searching for
a new perch channel which is currently not captured, in response
to the second receiving quality obtained by said obtaining means.
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29. A mobile communications system including a plurality of base
stations znd a mobile station which searches for perch channels
transmitted by the plurality of base stations to capture and receive
the perch channels, and determines which base station to communicate
with or to be standby for, said mobile station comprising:

measuring means for measuring a transmission power of a signal
to be transmitted to each of base stations that the mobile station
currently communicates with or is currently standby for;

obtaining means for obtaining, with respect to the
transmission powers measured by said measuring means, the lowest
transmission power; and

control means for determining a frequency of searching for
a new perch channel which is currently not captured, in response
to the lowest transmission power obtained by said obtaining means.

30. A mobile communications system including a plurality of base
stations and a mobile station which searches for perch channels
transmitted by the plurality of base stations to capture and receive
the perch channels, and determines which base station to communicate
with or to be standby for, sald mobile station comprising:

detecting means for detecting a moving speed of the mobile
station; and

control means for determining a frequency of searching for
a new perch channel which is currently not captured, in response
to the moving speed detected by sald detecting means.





