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PATH TIMING PETECTING METHOD IN MOBILE 

C.OMHUNICATIONS SYSTEM AND BASE STATION 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

200007693-5 
2 8 DEC 2000 

The present invention relates to a path timing detecting 

method in a mobi1e communications system and a base station. 

10 More specifically, it relates to a path timing detecting method 

in a mobi.le conmunications system and a base station applicable 

to path detection in random access in a CDMA mobile 

conununications system. 

15 DESCRIPTION OF THE RELATED ART 

A conventional mobile station in a mobile oollDllunicati.ons 

.system transmit~ a preamble notifying· of .the occurrence of a 

·message to a base station before transmitting a message so that 

20 the ~ase station can ident:ify an effective range of path timings 

using the preamble. 

Thus, in the random access of the conventional mobile 

communicat:ions system, the base stat.ion det.ects the path timings 

using on1y the preamble. 

25 However, the detection of the path timings using only the 

preamb1e presents an unavoidable problem of increasing the 

probabil.i ty of ending the detection in failure. This is not on1y 

because the short durat:ion of 1 ms long preamble cannot provide 

sufficient averaging, but also because the detection accuracy 
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of the path timings is degraded by a time delay from the preamble 

to message reception. 
. -

Thus, the path timing detecting method in the random access 

in the mobile communications system presents an unavoidable 

s problem of low detection accuracy, making it difficult to detect 

the effective path timings. 

SUMMARY OF THE INVENTION 

10 The present inv~ntion 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 invent.ion, there is provided 

a path timing detecting method in a mobile communications system, 

in which when a plurality of mobile stations access a base station 

using a conunon 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 

2s receives the transmission control signal starts transmitting 

the message, the path timing detecting method compri.sing: 

a step of identifying an effective path timing range using 

the preamble receiv~d by base station: and 

a step of detecting effective path timings in the identified 
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path ti.mi.ng range using the message transmitted from the mobile 

station. 

Here, the step of identifying the effective path timing 

range may determine the effective path timing range as ranging 

5 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 

~etected from the preamble received by the base station by a 

first time period. and. the end point being placed at a timing 

1ater than a latest one of the path timings by a second time 

lo per:Lod. 

According to the second aspect of the present invention, 

there is provided a base station in a mobile conununications 

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 stat:Lon that receives the transmission control 

signal starts transmitting the message, the base station 

comprising: 

identifying means for identifying an effective path timing 

r~nge using the pr~~ble received; and 

25 detecting means for detecting effective path timings in the 

ident1fied path timing range using the message transmitted from 

the mobile station. 

Here. the identifying means may determine the effective pa th 

timing range as ranging from a start point to an end point, the 
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start point being placed at a timing previous to an earliest 

one of the path timings detected from the preamb1e receive~ by 

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

p1aced at a timing later than a latest one of the path timings 

s by a second ti.me period. 

According to the third aspect of the present invention, 

there is provided a mobile communications system in which a 

p1urality of mobile stations access a base station at any 

arbitrary timings using a conunon channel, wherein 

io 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 ~omprises: 

is means for transmitting, in response to the reception 

of the preambie sent from the mobile station, a transmission 

control signa1 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 p1aced 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 
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by a second time period. 

According to the fourth aspect of the present invention, 

there is provided a storing medium that stores, in a form of 

a communication control program, a path timing detecting method 

s in a mo~ile communications system, in which when a plurality 

of mobile stations access a base station us1ng a common channel 

at arbitrary timings, a 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 , 

io 1.n response to reception of the preamb1e, a transmission control 

s1gna1 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 stati.on; 

and a step of detecting effective path timings in the identified 

path timing range using the message transmitted from the mobile 

station. 

·eere, 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 bei.ng placed 

at a timing previous to an earliest one of the path ti.mings 

detected from the preamble received by the base station by a 

first time period, and the end:point being placed at a timing 

2s later than a latest one of the path timings ~y 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 
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conjunction with the accompanying .drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

s Fig. 1 is a block diagram showing an entire configuration 

of a mobile communications system in accordance with the present 

invention; 

Fig. 2 is a flowchart illustrating a path detection 

procedure carried out by a b~se 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 the 

accompanying drawings. 

Fig. 1 is a block diagram showing an entire configuration 

of a mobile conununications system in accordance with the present 

i.nvention. In Pig. 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 a designates a 

2s 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 
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timing range. The reference numeral 12 designates a RAKE 

combiner that operates in response to the timings detected by 

the searcher 10. The reference numeral 14 designates a 

controller including a storage (ROM) for storing the path 

s detection procedure of the base station (see, Fig. 2 which will 

be described later). The reference numeral 2-0 designates the 

base station in .its ent.irety, and 30 designates a mobile station. 

Next, the path detecting processing in th~ base stat:Lon 20 

w:i.11 be described with reference to F.igs. 2 and 3. 

10 First, receiving a preamble transmitted from the mobile 

station 30 (step Sl), the preamble detector 6 makes a decision 

as to whether to authorize the mobile station 30 to transmit 

the message or not, and conunands the transmission control signal 

generator 8 to send the transmi.ssion control signal to the mobile 

15 station 30 that transmits the preamble (steps 82, 83 and S4). 

Specifically, when inhibiting the message transmission as a 

result of the dec:i,.sion at step S2, the base station 20 transmits 

to the mobile station 30 the transmission control signal 

inhibiting message transmission (step SJ) , and-enters a waiting 

20 mode until it receives a.next preamble. 

On the other hand, when authorizing the message transmission, 

it transmits the transmiss:Lon control signal authorizing the 

mobile station 30 to transmit the message (step S4), and 

identifies the effective-range of the pat~ timings using the 

2s received preamble (step 55 which will be described in detail 

later with reference to Fig. 3). 

Receiving the transmission control signal authorizing the 

message transmission, the mobile station JO transmits the 

message. The base station 20 receives the message and stores 
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it (step S6), and the search~r 10 detects the effective path 

t:lmings in the identified range (see, Fig. 3) (step S7). 

Specifically, the searcher 10 supplies the received message to 

a matched filter (not shown) to calculate the output of the 

s matched filter using the path timing range identified by the 

preamble detector 6 as a searching range. It detects the timings 

at whi.ch mul. ti.pl.e peaks are observed i.n the output of the matched 

fil.ter as the effective path timings. Carrying out the 

det:ect.ion of the effect.i ve path timings in thi.s way, the searcher 

lo 10 supplies the path timings to the RAKE combiner 12. 

Next, referri.ng to Fig. 3, the i.denti.fication processing 

of the path timing range at step S5 wil.l. be described. Fi.g. 3 

il.l.ustrates rel.ationships between effective paths and the 

effective range of t~e path timings in the base station 20. 

· 15 Receiving the preamble, the base station 20 detects the eff ect.i ve 

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 pl.aced at a timing a mi.crosecond earl.i.er than 

20 the initial. effective path (shifted toward the left-hand side 

of Fig. 3) , and the end point is placed at a timing {3 microsecond 

later than the final effective path. 

As descri.bed above, according·to the present i.nvention, i.t 

can not only improve the accuracy 0£ detecting the path timings, 

2s but also reduce the processing load as compared with a method 

i.n which the path ti.mi.ngs are detected from the en.tire searching 

range correspond1ng to a cell radius. More specif icall.y, i. t can 

offer the fol.lowing distinguishing advantages. 

(1) It can implement more accurate, more effective path 
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timing detection than the conventional method that carries out 

the path timing detection using only the preamble. Specif ical1y, 

in contrast to the conventional path timing detecting method 

using only the preamble, the present invention identifies the 

s effect1.ve range of the path timings using the preamble, first, 

and then detects the effective path timings in the identified 

path t~ming range at the subsequent message·reception. This 

enables more accurate path timing detection than the · 

conventional path detection method using only the preamble. In 

lo addition, since the present 1.nvention identi.fies the searching 

range at the preamble reception, it can reduce the processing 

load as compared with the method of detecting the path t:Lmings 

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 (a and (3 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 departin~ from the invention 

in its broader aspects, and it is the Jntent:i.on, therefore, in 

2s the appended claims to cover all such changes and modifications 

as fall within the true spirit of the invention. 
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* C L M S * 

WHAT IS CLAIMED IS: 

1. A path timing detecting method :i.n a mobile communications 

system, in which when a plurality of mobile stations access a 

s base station using a common channel at arbitrary timings, each 

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 

io signal authorizing the mobile stat.:i.on 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 conununications 

system as claimed :i.n 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 ~oint, the start point being placed at 

2s a timing previous to an earliest one of the path timings d~tected 

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. 
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3. A base station in a mobile communications system, in which 

when a plurality of mobile stations access the base station using 

a.conunon channel at arbitrary timings, a mobile station transmits 

a preamble for notifying the base station of an·occurrence of 

s a massage before actual.ly 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 receives 

the transmission CQntrol signal. starts transmitting the message, 

10 said base station characterized by comprising: 

identifying means for identify:ing an effective path timi.ng 

range us:ing the preamble received~ and 

detecting means for detecting effective path timings in the 

identified path timing range using the message transmitted from 

15 the mobil.e station. 

4. The base station in a mobil.e communications system as claimed 

in claim 3, characterized in that 

said identifying means determines the effective path tim:ing 

20 range as ranging from a start point to an end poi.Qt, 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 

25 second t:ime period. 

5. A mobile conununications system in which a plurality of mobile 

stations access a base station at any arbitrary timings using 

a conunon channel., characteriz·ed in that 
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said mobile stations each comprises: 

means for transmitting a preamble for notifying said 

base station of an occurrence of a message before actually 

transmitting the message, and characterized in that 

s said base station comprises: 

10 

15 

means for transmitting, in response to the reception 
. . 

of the preamble sent from said mobile station, a transmission 

control signal. authorizi.ng said mobil.e stat1on to transm:i t the 

message; 

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. 

6. ~he mobile communications system as claimed in claim 5, 

characterized in that 

said identifying means determines the effective path timi.ng 

range as ranging from a start poi.nt to an end.point, the start 

20 po1.nt.be1.ng placed at a timi.ng 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 ti.lnings by a 

second time peri.od. 

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 
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arbitrary timings, a mobile station transmits a preamble for 

notifying the base stat1on of an occurrence of a massage before 

actual1y transmitting the message, the base station transmits, 

in response to reception of the preamble, a transmission control 

s signal authorizing the mobile station to transmit the message, 

and the mobile station that receives the transmission control 

signal starts transmitting the message, ssid path timing 

detecting method characterized by comprising: a step of 

identifying an effective path timing range using the preamble 

io 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 c1ai.med in claim 7. characterized in 

15 that 

the step of identifying the effective path timing range 

determines ths effective path ti.ming range as ranging from a 

start point to an end point. the start point being placed at 

a timi.ng previous to an ear1iest one of the path timings detected 

20 from :the preamb.le received by the base station by a £.irst time 

period1 and the ~nd point being placed at a timing later than 

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


