13 DEC 2004 - 1 PATH TI M NG DETECTI NG METHOD | N COVMUNI CATI ONS SYSTEM AND
BASE STATI ON BACKGROUND OF THE I NVENTION 5 FI ELD OF THE | NVENTI ON The
present invention relates to a path timng detecting nethod in a QHECeND4
comuni cati ons system and a base station. 1o Mire specifically, it relates
to a path timng detecting nmethod in a nobile conmunications systemand a
base station applicable to path detection in random access in a CDVA
nobil e comunications system 15 DESCRyPTI ON OF THE RELATED ART A
conventional nobile station in a nobile comunications systemtransmts a
preanbl e notifying . =Yale oy ?33? station before
transmtting a nessage Tt ’ 1 ( I fy an

€ L 5"1‘1#&3 INEFERSE. STASOoN N t he random
access of the conventional nobiTe communications system t(he base station
detects the path timngs wusing only the preanble. 25 However, the
detection of the path timngs using only the preanble presents an

unavoi dabl e probl em of i nBRAEESERIYINILOF pTBBaBNMENT N endi ng t he detection
in failure. This is not only because the short duration of 1 nms |ong
preambl e cannot provide sufficient averaging, but al so because the

detection accuracy 13 DEC qufELDZngfﬂg&fﬁﬁﬁh§iakngs I s degraded by a
time delay fromthe preanbl e

The present invention relates to a path timing detecting
method in a mobile communications gystem and a base station.
10 More specifically, it relates to a path timing detectinglnethod
in a mobile communications system and a base station applicable
to path detection in random access in a CDMA mobile

communications system.
15 DESCRIPTION OF THE RELATED ART

A conventional mobile station in a mobile communications
system transmits a preamble notifying of the occurrence of a
message to a base station before transmitting a message so that

20 the base station can identify an effective range of path timings
using the preamble.

Thus, in the random access of the conventional mobile
communications system, the base station detects the path timings
using only the preamble.

25 However, the detection of the path timings using only the
preamble presents an unavoidable problem of increasing the
probability of ending the detection in failure. This is not only
because the short duration of 1 ms long preamble cannot provide

sufficient averaging, but also because the detection accuracy



to message reception. Thus, the path timng detecting nmethod in the random
access in the nobile communications system presents an unavoi dable 5
probl em of | ow detection accuracy, making it difficult to detect &gﬁ
effective path timngs. SUVWARY OF THE | NVENTI ON 10 The present i £
Is inplenmented to solve the foregoing problem It is therefore an object
of the present invention to provide a path timng detecting nethod and a
base station that can inprove the accupacy of detecting the path tim ngs,
with checking an increase in the processing | oad as much as possible. is

To acco ish t jseGt .t h ' 1t NG ot l,r st
aspoct oPEtTee bR o de AR by HineBe 135 SO Pnel Srbafipnel T g
met hod i poapBRliddfe GUERpE £84L0ns system in which when a plurality of
nobil e stations dccess a base station wusing a comon channel at arbitrary
timngs, eachrhabilehstpdtiton a0 g detwdtsieg preddndd dénf bthenoanflpmngctbesbase
station of an occurrence of a nmassage before actually transmtting the
message, int hhebawd skt CORMERAASHILORS iSYFi@PpopseseBtse@tunaveoidapde
preanbl e, a transnmission control signal authqrizin he _nmobile, station to
r anchi ¢ DERRLABCSAGEO™ St aiHel SRS | G RIRA Lst] SEatvas: tRade tedt
transm ssi.gn tr.al si L AL transmtting the nessage, the path
timng dgi’lgc{a%%ggéntgt‘ﬁ%olg%gﬂnpﬁ'@ﬁh S a st ep of identifying an effective path
timng range using the preanble received by base station; and a step of
detecting effective path timngs in the identified 13 DEC 2004 - 3 path
timng range using the nmess3U¥MARINON tTHE INOBNTRENnobi l e station.

10 The present invention is implemented to solve the foregoing
problem. It is therefore an object of the present invention to
provide a path timing detecting method and a base station that
can improve the accuracy of detecting the path timings, with
checking an increase in the processing load as much as possible.

15 To accomplish the object of the present invention, according
to the first aspect of the present invention, there is provided
a path timing detecting method in amobile communications systemn,
in which when a plurality of mobile stations access a base station
using a common channel at arbitrary timings, each mobile station

20 transmits a preamble for notifying the base station of an
occurrence of a massage before actually transmitting the message,
the base station transmits, in response to reception of the
preamble, a transmission control signal authorizing the mobile
station to transmit the message, and the mobile station that

25 receives the transmission control signal starts transmitting
the message, the path timing detecting method comprising:

a step of identifying an effective path timing range using
the preamble received by base station; and

a step of detecting effective path timings in the identified



Here, the step of identifying the effective path timng range may

determ ne the effective path timng range as ranging s froma SthtUE'qumt
to an end point, the start point being placed at a timng previous to
earliest one of the path timngs detected fromthe preanble received by
the base station by a first tinme period, and the end point being placed at
atimng later than a |atest one of the path timngs by a second tine 10
period. According to the second aspect- af -t he present invention, there is
provi ded a base station in a nobile comunications system in which when a

Channel Sty BEARE, SpRY 08196 £RS A0S0 a0 e BbR b Ak AR or

notifyi ngtishggease station of an occurrence of a massage before actually
transmtting the nessage, the base station transmts, in response to

reception of Haeepramblstep ¢f andentdifgimpniiel efskarakeagdia i €LAdnghe
nobile station to transmt the nessage, 20 and the nobile station that

r ecei vesTeRget mays Aedsimine rithelef igghivespathst imangnranigegasheangsisayge,
t he base_station Cﬁ risi ng: identifyi,nqérreans for ider_ltifgi ng an
effecti vETRE: R FFRTF gg‘:’?ﬁﬁg O f} £ d RR iRt eaitiee Stegd pedntaheizy pdeead ng

reans | haos RN SEEBPILNS RAL B LEORCLS BB o Slg et BB
i denti f ynageoRam@s fifm deher preambe efd@sivyg Bgt Rnel A &REEE0AS LAY NI
froma start point to an end point, the 13 DEC 2004 - 4 start point “belng
pl aced afizsti tilmg peaviods andabheaehdeppint being placed at a timing
later than a latest one of the path timings by a second time
10 period.

According to the second aspect of the present invention,
there is provided a base station in a mobile communications
system, in which when a plurality of mobile stations access the
base station using a common channel at arbitrary timings, a

15 mobile station transmits a preamble for notifying the base
station of an occurrence of a massage before actually
transmitting the message, the base station transmits, in
response to reception of the preamble, a transmission control
signal authorizing the mobile station to transmit the message,

20 and the mobile station that receives the transmission control
signal starts transmitting the message, the base station
comprising:

identifying means for identifying an effective path timing
range using the preamble received; and

25 detecting means for detecting effective path timings in the
identified path timing range using the message transmitted from
the mobile station.

Here, the identifying means may determine the effective path

timing range as ranging from a start point to an end point, the



one of the path timngs detected fromthe preanble received by the base
station by a first tinme period, and the end point being placed at a timng
| ater than a | atest one of the path timngs 5 by a second tine p?ruﬁﬂ.
According to the third aspect of the present invention, there is ar i 4%
a nobile comunications systemin which a plurality of nobile stations
access a base station at any arbitrary timngs using a common channel,
wherein 10 the nobile stations each cenprisés: nmeans for transmtting a
preanble for notifying the base station of an occurrence of a nessage

compr  soirats boddeidilng RIabR M En ] WREVIohe W iTeaRTNSRY |

smtting, 1n resp e receptron

preambl egagnp£f £AB) pALNTE R B gH Aleit¥bt el HRIR IS iPFeakOe ' PLc8i 9l by

aut horizing the nobile station to transmt the nessage; identifying néans
for identhtybageastatioatbyea st 20ne perg odnegnd the &hd posearbbe;ingnd
detecting neans for detecting effective path timngs in the identified

pat h ti nPAgcedngd astagimnige ldeaddaiem latsst tore nobithe spathohiméngs t he
i denti fyi ng _neans y determne the effective path 25 timng range as

r angi hg PYOﬂ\5@9ﬁﬂgiﬁkW%tp?5189'end point, the start point being placed
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t he preanbl e receive base station trme period, an
end poi nthbekng s Prasetded a nobing lcnesud heat fohat esist@ie i whecpath

timngs 13 DEC 2004 - 5
plurality of mobile stations access a base station at any
arbitrary timings using a common channel, wherein

10 the mobile stations each comprises:

means for transmitting a preamble for notifying the
base station of an occurrence of a message before actually
transmitting the message, and wherein
the base station comprises:

15 means for transmitting, in response to the reception
of the preamble sent from the mobile station, a transmission
control signal authorizing the mobile station to transmit the
message;

identifying means for identifying an effective path
20 timing range from the preamble; and
detecting means for detecting effective path timings
in the identified path timing range using the message sent from
the mobile station.
Here, the identifying means may determine the effective path

25 timing range as ranging from a start point to an end point, the
start point being placed at a timing previous to an earliest
one of the path timings detected from the preamble received by

the base station by a first time period, and the end point being

placed at a timing later than a latest one of the path timings



by a second tine period. According to the fourth aspect of the present

I nvention, there is provided a storing nediumthat stores, in a formof a
comuni cation control program a path timng detecting method 5 in a nobile
comuni cations system in which when a plurality of nobile statﬂ%dECé&ﬁess
a base station using a conmon channel at arbitrary timngs, a nobile
station transmts a preanble for notifying the base station of an
occurrence of a nassage before actually transmtting the nessage, the base
station transmts, 10 in response to reception of the preanble, a

transm ssi, 0 |+ 5S4 horizing the nobile station to transmt the
npssage?§¢aﬂdggﬁéﬁﬁogﬁﬁggggg%?%%'that receives the transm ssion control
signal startaddéwsimgt taothberpessdQasgdier net hehd "hPEsEakeGlivat tEsR0d
conprising: a step of identifying an effective 15 path tim ng range using
t he preattdee reseprediedaseststaingnmeddnt &lisdtepsbbrdst edni g fefrfrechf ve
path timngs in the identified  path timng range qsin%.the nessage

transm td @@WQ%@%WCP%trgl&#Waﬂer%PQﬂé%@{f'@W% et ingimethod
effective path timn 20 range. may determne the effective path timn
Fangd ach HhgPoBtLPr BRMIUHAE Hoh Rt S¥5 AR -ond JAIET PREHPaftL et i thei ng
placed o rRfi Tl NG 4Y £YA QUSO8 @A dd &g 1916n Ys 14§ L ¥dhnlddidMhnel

det ect eféfromltlhe prealrp%l e rece?ved by the abase stsat‘F%n by a l#nl rst I%?ma
peri od, ahchribhia ety pointinde| g npaicas stiatai dn i rgh $hi t 8tepidmib e | fdLSt
one of the path timngs by a second tinme period. The above and ot her
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10 in response to reception of the preamble, a transmission control

signal authorizing the mobile station to transmit the message,
and the mobile station that receives the transmission control
signal starts transmitting the message, the path timing
detecting method comprising: a step of identifying an effective
15 path timing range using the preamble received by base station;
and a step of detecting effective path timings in the identified
path timing range using the message transmitted from the mobile
station.
Here, the step of identifying the effective path timing
20 range may determine the effective path timing range as ranging
from a start point to an end point, the start point being placed
at a timing previous to an earliest one of the path timings
detected from the preamble received by the base station by a
first time period, and the end point being placed at a timing
25 later than a latest one of the path timings by a second time
period.
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



- 6 conjunction with the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS 5 Fig. 1 is a block diagram showi ng an entire configuration of a
nobi | e comruni cati ons systemin accordance with the present invgppgpam
Fig. 2 is a flowhart illustrating a path detection procedure carfi®e $ut
by a base station; and 10 Fig. 3 is a diagramillustrating a nmethod of
identifying an effective path timng range. DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS 15 The invention ®%itl now be described with reference
to the acconpanying drawings. Fig. 1 is a block diagram showi ng an entire
confi gurabhgancefion btk etkenayBoaplaminydi&wingsaccordance with the
present invention. In Fig. 1, the reference nuneral 2 designates a base 20
station antenna; and 4 designates an anplifier with other processing
circuits. The reference_nuneral 6 designates a preanble detector for

i dentifying the effect PRdEFaRFS L RHEON nQF h THEMDRAWINGR  Fig. 3 which

W Il be described later) by using a received preanble A The reference
nuneral 8 designates a 25 transm ssion control signal generator for

generating, imig! espPHsE BPodRed1 £§LhMEEShBWEAGDRA Antd rid RIWHE SphLHLEBRL T Ol
signal B that enabl es/disables the nobile station to transmt a nmessage.

The r ef e £rcmobuier ebmi@ndes et © $yes Saicheccbodamsmawd thnghégrrasent
effective path timngs in the identified path 13 DEC 2004 - 7 timng
range. ThBVeBE&P8rice nuneral 12 designates a RAKE conbiner that operates

in reSponsetﬁﬁéPEZtkgi%g%f%ﬁéﬁgfg Pilustrating a path detection

procedure carried out by a base station; and
10 Fig. 3 is a diagram illustrating a method of identifying

an effective path timing range.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

15 The invention will now be described with reference to ths
accompanying drawings.

Fig. 1 is a block diagram showing an entire configuration
of a mobile communications system in accordance with the present
invention. In Fig. 1, the reference numeral 2 designates a base

20 station antenna:; and 4 designates an amplifier with other
processing circuits. The reference numeral 6 designates a
preamble detector for identifying the effective range of the
path timings (see, Fig. 3 which will be described later) by using
a received preamble A. The reference numeral 8 designates a

25 transmission control signal generator for generating, in
response to the received preamble A, a transmission control
signal B that enables/disables the mobile station to transmit
a message. The reference numeral 10 designates a searcher for

searching for an effective path timings in the identified path



t he searcher 10. The reference nuneral 14 designates a controller

i ncluding a storage (ROM for storing the path 5 detection procedure of the
base station (see, Fig. 2 which will be described later). The refl@DEBJEN
nuneral 20 designates the base station in its entirety, and 30 designates
a nobile station. Next, the path detecting processing in the base station
20 wll be described with reference to Figs. 2 and 3. 10 First, receiving
a preanble transmtted fromthe nobile 7station 30 (step S1) , the preanble
detector 6 nmakes a decision as to whether to authorize the nobile station

30 to trepmihy ridiRydesIage M fapéncandumer@nNds tdesigAasBES s WAKONt T ol
signal generator 8 to send the transm ssion control signal to the nobile

15 st at i comB@nematt atampeatasteheipreaspbpséstepshs2 tiBErggul d&ected by
Specifically, when inhibiting the nessage transm ssion as a result of the
deci si onthe seagcher tHe- pdde fof¢5AN26 DEEeNiAkY sL4 t4eFRENABEIS & stati on

30 the transm ssion control signal inhibitj ssa tr.ansmi,ssion, {step
53, anc REEPLIENAT R 08 fofkortds (ioHLcERcata idd TS MBrE” on
the qf hege PaBRE 1 M BR RN HENEnENBaBBSSREE 1 bHAPERLSSFRG. 21 hhiEANGINES
the transm ssion control signal authorizing the nobile Station 30 to
transm tbéh@esesibgdl (sitar B4) Tendrefaeahtéi pambiha le2iie ddadgyriange thet he

path timngs using the 25 received preanble (step S5 which will be
descri bellafn sfeabion jnpids enthredverand SQ depiignades paeebilag takion.

descr i bekk hise GREAzeETor3AGS! VA talo
bl To stati dESb thEarreh dhecthabhieotens TRat iorhr BRSsCoH AR AR0Z0 he
message @ndy Shr b okk K 209nBrble et S0 F2G6. t heasearcher 10 detects

the effective path
10 First, receiving a preamble transmitted from the mobile

station 30 (step S1), the preamble detector 6 makes a decision
as to whether to authorize the mobile station 30 to transmit
the message or not, and commands the transmission control signal
generator 8 to send the transmission control signal to the mobile
15 station 30 that transmits the preamble (steps S2, S3 and S4).
Specifically, when inhibiting the message transmission as a
result of the decision at step S2, the base station 20 transmits
to the mobile station 30 the transmission contrcl signal
inhibiting message transmission (step S3), and enters a waiting
20 mode until it receives a next preamble.

On the other hand, when avthorizing the message transmission,
it transmits the transmission control signal authorizing the
mobile station 30 to transmit the message (step S4), and
identifies the effective range of the path timings using the

25 received preamble (step S5 which will be described in detail
later with reference to Fig. 3).

Receiving the transmission control signal authorizing the

message transmission, the mobile station 30 transmits the

message. The base station 20 receives the message and stores



timngs in the identified range (see, Fig. 3) (step S7). Specifically, the
searcher 10 supplies the received nessage to a matched filter (not shown)

to calculate the output of the 5 matched filter using the path tigiﬁgirange

identified by the preanble detector 6 as a searching range. It d 200 he
timngs at which nultiple peaks are observed in the output of the matched
filter as the effective path timngs. Carrying out the detection of the
effective path timngs in this way, thessearcher 10 10 supplies the path
timngs to the RAKE conbiner 12. Next, referring to Fig. 3, the

i dentifigat Llegegg%%gssianaa ffe 1 88aRRNEL! 118 N £800€ Bhelit el b pliEn

descri bed. i‘I'Tustrates relationships between effective pa and
the effechingsrangemd idenpatleli Fab@fe i (5dde Page shat(icaep0s715
Receiving the preanble, the base station 20 detects the effective paths as
i | lustraipecifiifind ly’. the secagsilar df0 tshpplet egttilon re¢divedswestagieoto20
decides the effective range of the path timngs as ranging froma start

poi nt t A JRakRBefoifilteam (P Enshewe sttt icpbrhtate phecoytRuy efnthg a

m crgsecon arl ier, . than 20 the initial .effectiy ath .(shifted toward the
Teft natAEr e g 1gel bftnd Enerball, G fifd | LinPe. Tabh¥Le {4 Ry the

m cr oseqoRdamb 8beie t 8RR akl A@le HidRLh G QMM h. 1ASadeeTHPeRAPIKEngs
according to the present invention, it <¢Can not only inprove the accuracy

of det ecdt ndhitdte mpditipilarpegks az2s doseaved tedilee olttpyr ofetbhiengatohddas

conpared with a nethod in which the path timngs are detected fromthe
entire skkkERFrngs m&ﬁy?ﬁﬁﬁQE%b%nBPﬁg1F}W%Qﬂ§i (R EEingppetsgdd fical l y,
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10 10 supplies the path timings to the RAKE combiner 12.
Next, referring to Fig. 3, the identification processing
of the path timing range at step S5 will be described. Fig. 3
illustrates relationships between effective paths and the
effective range of the path timings in the base station 20.
15 Receiving the preamble, the base station 20 detects the effective
paths as illustrated in Fig. 3. As a result of the detection,
the base station 20 decides the effective range of the path
timings as ranging from a start point to an end point, in which
the start point is placed at a timing ¢ microsecond earlier than
20 the initial effective path {(shifted toward the left-hand side
of Fig. 3), and the end point is placed at a timing 8 microsecond
later than the final effective path.
As described above, according to the present invention, it
can not only improve the accuracy of detecting the path timings,
25 but also reduce the processing load as compared with a method
in which the path timings are detected from the entire searching
range corresponding to a cell radius. More specifically, it can
offer the following distinguishing advantages.

(1) It can implement more accurate, more effective path



timng detection than the conventional nmethod that carries out the path
timng detection using only the preanble. Specifically, 1in contrast to the
conventional path timng detecting method wusing only the preanblg, the
present invention identifies the 5 effective range of the pathtikﬁﬂ@bﬂmt
using the preanble, first, and then detects the effective path timngs in
the identified path timng range at the subsequent nessage reception. This
enabl es nore accurate path timng detecgion than the conventional path
detection nethod using only the preanble. In 10 addition, since the

present jnventiqn.identjifies t sear.chi e e I

recepti ot}mil{lacgﬁt?gg&gen tt%‘g np:%oc(:aegg’in(r%{rgé nntl%'o%ljcilggg"%%grr%%p@jdg J{EM ‘?%Pfﬁgsn%flﬁod
of det ectj i JAi io ' ' ran [ RSPONT Ng
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15 the tim sgntaaga dafot tiee efbavkntd gpadln paleh etimiingsdpgeldteingrmathbd, by
the fixed tinme periods ( a and j3 m croseconds each) as the effective path
ti m ng rasgegnakdy ithep@rddnisle o thelupresensd pnubakiilon ydgnioieiegokhrg
the path tinings to be detected in the |imted searchin rq? e. 20 The
present hERRELYS RAQIOF FbscPPEb tARdESUYSIRG Fhe ’?%-t%%rs‘:-

Chase sKETfchirh BReeshY s Uote dORaTpRRROE Rungd IR IR UGREL 0ok

t hose ski _ e a : anges  and cdations may ‘be ma
wi t hout ggpartipddg aakde APVenki etbddipidst hhesdageaspeeticnd ithis the

intention, therefore, in 25 the appended clains to cover all such changes
and nodi énghlesnmorzs dathratehpathhd irrivey spetéct bbnt fbainvidre i on. 13 DEC
2004 - 10 WHAT 1S CLAIMED 1S 1.0 A pathE{n1Q% de%ictégg qgéggglgq al.
mobi | e cOPRYBPEAQNGs Path detection method using only p

10 addition, since the present invention identifies the searching

‘ range at the preamble reception, it can reduce the processing
load as compared with the method of detecting the path timings
in the entire searching range corresponding to a cell radius.

(2) Identifying the range, which is obtained by expanding

15 the timing range of the effective paths detected using the
preamble, by the fixed time periods ( @ and 8 microseconds each)
as the effective path timing range makes it possible to reduce
the probability of overlooking the path timings to be detected
in the limited searching range.

20 The present invention has been described in detail with
respect to the preferred embodiment, 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

25 the appended claims to cover all such changes and modifications

as fall within the true spirit of the invention.



system in which when a plurality of nobile stations access a 5 base
station using a common channel at arbitrary timngs, each nobile station
transmts a preanble for notifying the base station of an occurrgng€ mf a
massage before actually transmtting the nessage, the base station
transmts, in response to reception of the preanble, a transm ssion
control 10 signal authorizing the nobile station to transmt the nessage,
and the nobile station that receives the transm ssion control signal
starts transmtting the nessage, said path timng detecting nethod

char act e, z&d By ISifg; a step of identifying an effective path timng
range ugﬁﬁé@ {E Fﬁ%ﬁgﬁgzﬁg?é recei ved by base station; and a step of

detecting effective path timngs in the identified path timng range using
the message transmtted fromthe nobile station. 20 2. The path timng

det ect i ng. me’ hedlt hnt émimbi Ge teainy ced tlond inyat mobddeclcammthicatians 1,
characterized in that the step of identifying the effective path timng
range d@YétﬁmmeéntWQLQHWmhﬂﬂnﬁ[Rﬁ¢f¢lh$ﬁg°%aﬁgbid§ S YR $ raaresssear t

point to an end point, the start point being placed . ,at 25 a timng preyious
to aﬁsea???%s?t%EéOBT“Fﬁ@gpﬁtﬁoFWEPnﬁba gcf@da Fhe HHBLNEFe gég i ved

by the brﬁ‘éﬁiféatslt%'%i%\h atal.téilrg%rgisif:isng p(%%ra{nﬁ%% gfﬂrt HSt%‘%g»iEl?’J “Ehé)eiaﬁgep! aced

at atimng Tater than one timng a second tine
period. 48aPEEn2094 an blccBrrénbasershahiadtdde ab8Bbirke acaaamigat i ons

system in which when a plurality of nobile stations access the base
st ati on tsangmidtdogdrhe eesedgat &hle bemy stathgd, txapsimiies st &ri on
transmts a preanble for notiﬂyiqglthe base_station of an occurrence qf
response to reception of e preamble, a transmission contro
10 signal authorizing the mobile station to transmit the message,
and the mobile station that receives the transmission control
signal starts transmitting the message, said path timing
detecting method characterized by comprising:
a step of identifying an effective path timing range using
15 the preamble received by base station; and
a step of detecting effective path timings in the identified
path timing range using the message transmitted from the mobile

station.

20 2. The path timing detecting method in a mobile communications
system as claimed in claim 1, characterized in that
the step of identifying the effective path timing range
determines the effective path timing range as ranging from a
start point to an end point, the start point being placed at
25 a timing previous to an earliest one of the path timings detected
from the preamble received by the base station by a first time
period, and the end point being placed at a timing later than

a latest one of the path timings by a second time period.



5 a massage before actually transmtting the nessage, the base station
transmts, in response to reception of the preanble, a transm ssion
control signal authorizing the nobile station to transmt the HESﬁ?gﬁ% @?d
the nmobile station that receives the transm ssion control signal s g
transmtting the nessage, 10 said base station characterized by
conprising: identifying neans for identifying an effective path tim ng
range using the preanble received; ardldetecting means for detecting
effective path timngs in the identified path timng range using the
message 3r asiddeed tfatobon 16n tdenaivbl & ecsmmtthdra td onEh& yastsem st o iii ¢h A
nobi | e conmuni cati ons systemas clained in claim3, characterized in that
sai d i derhes | RYuraaddd voef arolvhbe stat gneadcas pitie pasengtakdonambnas
ranging froma s ng t jﬁ? end point, t bei ng pl aced
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end point "being placed at a-ti er than a [atest one

tim Bgs dymassd§eSbedvdd idErRel 1 pdt ranshifibide €RETHALSAGONS Y BLE2 i N
which a plurality of nobile stations access a base station at any

ar bi trargtathvngtragisng tss commoaspbaAeelto cleareqet tonzef ithet lpated8o BEC
2004 - 12 said nobile stations each conprises: nmeans for transmtting a
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base station conpri se
the transmission contreol signal starts transmitting the message,

10 said base station characterized by comprising:
identifying means for identifying an effective path timing
range using the preamble received; and
detecting means for detecting effective path timings in the
identified path timing range using the message transmitted from

i5 the mobile station.

4. The base station inamobile communications systemas claimed

in claim 3, characterized in that
said identifying means determines the effective path timing
20 range as ranging from a start point to an end point, the start
point being placéd at a timing previous to an earliest one of
the path timings detected from the preamble received by the base
station by a first time period, and the end point being placed
at a timing later than a latest one of the path timings by a

25 second time perjiod.

5. A mobile communications system in which a plurality of mobile
stations access a base station at any arbitrary timings using

a common channel, characterized in that



means for transmtting, in response to the reception of the preanble sent
fromsaid nobile station, a transm ssion control signal authorizing said
nobile station to transmt the nessage; 10 15 identifying nmeans f(W3DEC2ML
identifying an effective path timng range fromthe preanble; and
detecting neans for detecting effective path timngs in the identified
path timng range using the nessage sent from said nobile station. 6. The
mobi | e communi cations systemas clainedtd4m claim5, characterized in that
said identifying nmeans determ nes the effective path timng range as
rangi ng fromsasfiambbpdients ttax sonendaphi Rompdisegart 20 poi nt bei ng

pl aced at a timng previous to an earliest one of the path tim ngs detected
fromthe preanbl e megers vedr biyranempisd ngeapireantiydien for gtotifigipegrsadd and

the end point being placed at a timng later than a |atest one of _the path
timngs BYS& S§€€~‘d¢ﬂi{) t3 e HePFGHI TR L ‘%Fa R JPERGAFEIDERATULASEBRELY in a
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statipns accesgid Base st iY¥h Uusbmgraseanmon channel at 13 DEC 2004 - 13
arbitrary timngs, a nobile station transmts a preanble for notifying the

base station of amegmsrfencerafhsmifidsane ivefresporase uad | the remsapt ibng
the nessggethtehgrggfn%lset asteinotn grroarrrllssn;Jt.g’mobile station, a transmission
control signal authorizing said mobile station to transmit the
message;
10 identifying means for identifying an effective path
timing range from the preamble; and
detecting means for detecting effective path timings
in the identified path timing range using the message sent from
said mobile station.
15
6. The mobile communications system as claimed in claim 5,
characterized in that
said identifying means determines the effective path timing
range as ranging from a start point to an end point, the start
20 point being placed at a timing previous to an earliest one of
the path timings detected from the preamble received by the base
station by a first time period, and the end point being placed
at a timing later than a latest one of the path timings by a
second time period.
25
7. A storing medium that stores, in a form of a communication
control program, a path timing detecting method in a mobile

communications system, in which when a plurality of mobile

stations access a base station using a common channel at



I n response to reception of the preanble, a transm ssion control s signal
authorizing the nobile station to transmt the nessage, and the nobile
station that receives the transm ssion control signal starts tra?fﬁktting

the message, said path tining detecting nethod characterized by C 2004
conprising: a step of identifying an effective path timng range using the
preanbl e 10 received by base station; and a step of detecting effective
path timngs in the identified path tims ng range using the nessage
transmitted fromthe nobile station. 8. The storing nediumas clained in

claim7, i.%ﬁ_' 15 t@ .Hhe ' 'g | fying the effective
path ti n?%gﬂg%ég téLe edr('ﬂ? hed ﬁ{é’lé fgg{a?c\p/)le&fﬁ)a gﬁ%*r‘#%@“‘ r%a greeaa[gbignSPﬁg
froma sbeityRAlGNtnkOLABeCHYaRIOR oft 88 SE8hLrBALR! oPeh %@é&gsdbé*fora
timng previous to an earliest one of the path timngs detected 20 fromthe
pr eanbl eactnallgdt bpnishd tiaigey dthad mesdagea, filstbhddas taeromd; ramemibe , end
point being placed at atimng later than a |atest one of the path tim ngs
by a secbhdaspengerie@geception of the preamble, a transmission control
5 signal authorizing the mobile station to transmit the message,
and the mobile station that receives the transmission control
signal starts transmitting the message, said path timing
detecting method characterized by comprising: a step of
identifying an effective path timing range using the preamble
10 received by base station; and a step of detecting effective path

timings in the identified path timing range using the message

transmitted from the mobile station.

8. The storing medium as claimed in claim 7, characterized in

15 that
the step of identifying the effective path timing range
determines the effective path timing range as ranging from a
start point to an end point, the start point being placed at
a timing previous to an earliest one of the path timings detected
20 from the preamble received by the base station by a first time
period, and the end point being placed at a timing later than

a latest one of the path timings by a second time period.



