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ABSTRACT OF THE DISCLOSURE

A method for quickly searching a cell at a mobile station
by using a synchronization channel structure of a forward link
in a code division multiple access system which operates by an
asynchronous mode between base stations 1s provided. In the
method, a predetermined starting point among a plurality of
locations of sync channel codes in a frame with respect to a
base station having a minimal channel loss 1s obtained. Long
code group and frame sync information at the mobile station are
obtained based on outputs of a matched filter every mini slot
clock location for one frame time after a starting point of a
current mini slot. A long code based on the obtained long code
group and frame sync information obtained 1is detected wherein
the long code is used for band-spreading of a forward link by

a current base station.
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CELL SEARCHING METHOD IN ASYNCHRONOUS WIDEBAND
CODE DIVISION MULTIPLE ACCESS SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present i1nvention relates to a cell searching method,
, more particularly, to a method for quickly searching a cell
at a mobile station by using a synchronization channel
structure of a forward 1link 1n a code division multiple

access (CDMA) system which operates by an asynchronous mode

between base gstations.

2. Prior Art

In an interim standard(IS)-95 CDMA system, all base
stations operate by using a frame synchronization between base
stations based on an external time such as a global positioning
system(GPS) receiver. In a wideband CDMA system which has been
proposed 1n Europe or Japan as an 1international mobile
telecommunication system-2000 wireless transmission technique,
all the mobile stations can operate without a frame
synchronization between base stations differently from that of
the IS-95 CDMA system. In the synchronous 1IS-95 CDMA system, a
mobile station discriminates each base station based on a phase
difference with respect to an absolute time of one code
sequence. On the other hand, 1n an asynchronous wideband CDMA

system which has been proposed in Europe or Japan, the mobile

station discriminates each base station based on different code
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sequences. Since the asynchronous wideband CDMA system does not
need the GPS receiver, a cell searching time of a mobile
station is léngthened at an initial calling set or a hand off.
In order to decrease a cell searching time in the asynchronous
wideband CDMA system, it uses two synchronization channels in
a forward link.

U.5. Patent No. 5,765,111 (issued to Kyou-Woong Kim on June
9, 1998) discloses a method and apparatus for selectively
calling a mobile station by generating a ring signal at only a
selected mobile station among a plurality of mobile stations
reglstered to a private base station.

FIG. 1 shows a synchronization channel structure of a
forward link which is used for a conventionally synchronous
wideband CDMA system. The synchronization channel (SCH) of a

forward 1link includes a primary SCH(C) and a secondary

SCH(Cl-l,Cf, . . .,Cils,Cliw) : The primary SCH(C) is composed of a

binary code having 256 chips which are not modulated. Each
code of the primary SCH(C) is transmitted every slot at a slot
boundary. The slot has a length of 0.625 msec. One frame of
the primary SCH(C) has a time interval of 10 msec. As mentioned
above, each code of the primary SCH(C) is transmitted every
slot, that 1is, sixteen codes of the primary SCH(C) are
repeatedly transmitted in every frame. In the synchronous
wideband CDMA system, all base stations use an identical code

as the primary SCH(C). The primary SCH(C) 1is used for
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searching a starting location of 16 slots per one frame.

The secondary SCH(Cil,Cf, ... ,CfS,CilG) 1s composed of sixteen

code sequences of an orthogonally binary gold code which have

not been modulated. Each of the sgixteen code sequences

corresponds to each of the primary SCH(C). Each element of the

secondary SCH(Cil,Cf,...,Cils,Cilﬁ) 1S selected f rom an

orthogonally binary code group(C,, C,, ..., C,, C,,) each having

t

seventeen elements. That is, C; € {C,, C,, ..., Cy, C,,}. The

secondary SCH (Cil,Cf, . e. ,Cils,CilG) indicates a code group (group

1) to which a long code belongs. A current base station uses
the long code. 512 different long codes are used in the system
and divided into 32 long code groups. Each of the 32 long code

groups 18 dliscriminated based on the secondary

SCH(Cil,Cf, « oo ,Cl-ls,Cf6) . That 1is, 32 different secondary SCHs are

present at the system. The secondary SCH uses a hopping code
such as a Reed-Solomon code. An alphabet size and a length of

the secondary SCH are 17 and 16, respectively. 32 possible

sequences of the secondary SCH(CiI,Cf, ¢ oo ,C,;IS,CI}G) are uniqgue

with respect to a cyclic shift. For example, an optionally
cyclic shift, a code sequence length of which is smaller than
16 and 1s not zero, is always different from a cyclic shift

eXcept the optional cyclic shift, a code sequence length of
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which is smaller than 16. Such a feature of the secondary SCH
1s used for uniquely determining a long code group and a
starting point of 10 msec frame by means of a mobile station.

An 1initial synchronization obtaining method by a mobile
station will be described referring to FIGs. 1 and 2. FIG. 2
l1llustrates an initial synchronization obtaining method by a
mobile station.

In step 5201, a mobile station(not shown) searches a
predetermined starting point of a slot with respect to a base
station (not showri) having a minimal channel loss by using a
primary SCH(C), as shown in FIG. 1, by means of a matched
filter (not shown).

In step 5202, the mobile station obtains long code group
information and frame sync information of 10 msec. The long
code group 1information and frame sync information of 10 msec

are obtained by correlating 17 possible secondary SCH

1 2 15

(C;,Cipeee,C; ,Cils) with respect to a mobile station recelving

signal at a slot location. The step S202 will be described in
detail below. The mobile station calculates decision variables
with respect to 512 sequences which includes 32 possible
sequences and 16 cyclic shifts each that the 32 possible
sequences may have. The decision variables are obtained by non-
coherently adding 17 correlator outputs with respect to a
sequence corresponding to a corresponding decision variable at

each of 16 secondary synchronization channel locations. The
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decision variables.

In step S203, the mobile station judges what kind of code
1s the long code based on the long code group i1nformation and
frame SYNC information, that 18, a Frame location
information(frame boundary) obtained in step S202. That 1is,
correlating operations with respect to 16 long codes included
in the long code group obtained in step S202 are performed to
obtain correlating results. When a maximum value of the
correlating results is larger than a set threshold value, the
mobile station judges that the long code having the maximum
value 1s a code for a band spreading of a forward link which a
current base station uses.

However, the conventional «c¢ell searching method 1is
satisfied with orthogonal feature between a forward
synchronization channel and a traffic channel. An interference
between a synchronization channel and a traffic channel with
respect to a signal feceived through an identical path of an
ldentical cell occurs. The interference causes reduction in a
capacity of a forward link and increases a searching time of a
mobile station. The conventional cell searching method needs
two sync channels and a mobile station needs 17 parallel
correlators so that it has a complex configuration. Since the

17 parallel correlators should be used to continue searching a

neighboring cell for a handoff after a call set, power

S
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consumption 1s increased.

SUMMARY OF THE INVENTION

Therefore, 1t is an object of the present invention, for
the purpose of solving the above mentioned problems, to provide
a cell searching method which provides long code group
infoimaﬁion and frame-sync information by'using a location of
a.sync channel code.with réspect to a starting point of a.slot
by one sync channel.

In Qrder to attain the object, according to the present
invention, there is provided a cell searching method in an |
asynchronous wideband code -division multiple access system,
said method comprising the steps of: .

(a) obtaining a predetermined starting point among a
plurality of locations of sync channel codes in a frame with
respect to a base station having a minimal channel loss}

(b) 'obtaining long code group and frame sync information at
the mobile station based on outputs. of a matched filter every
mini slot clock location for one frame time after a sta;tiﬁg
point of a current mini slot; and

(c) detecting a long code based on the long code group and
frame sync information obtained in step (b) wherein the long
code is used for band-spreading of a forward link by a current
base statibn,

wherein step (b) includes (b-1) calculating~a'plurality

of decision variables corresponding to each of a plurality of

6
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pseudo time hopping code sequences based on the outputs of a

matched filter; (b-2) selecting a pseudo time hopping code

value among the plurality of decision variables; and (b-3)
obtaining the long code group and frame sync information based
on the pseudo time hopping code sequence selected in step (b-
2) .

There 1s also provided a cell searching method in an
asynchronous wideband code division multiple access system,
said method comprising the steps of:

(1) selecting one maximum value per slot, that 1s, L (where,
L 1s an integer greater than one as the number of sglots per
frame) pieces of maximum value per frame based on outputs of a
matched filter with respect to a sync channel code and
selecting S(where, 2<S<L) pieces of values from the L pieces of
maximum values;

(11) calculating (NeroupXLiXS) decision varliables
corresponding to each of a plurality of pseudo time hopping
code sequences with respect to each location which corresponds
to the S pieces of selected maximum values , the Neroup
represents the number of long code groups which are used in the
system;

(111) obtaining long code group and frame sync information
based on the calculated (NgowpxLxS) decision variables: and

(1v) detecting a long code based on the long code group and

frame sync information obtained in step (iii) wherein the long

7
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code 1s used for band-spreading of a forward link by a current
base station.

Furthermore, there is provided a cell searching method in
an asynchronous wideband code divisgion multiple access system,
sald method comprising the steps of:

selecting K values (where, L and K are an integer greater
than 1) per frame among a plurality of sampling values every
one slot at L pieces of slots, that is (LxK) maximum values per
frame;

calculating (NygrouperpXLixKxL) decision variables corresponding

to each of a plurality of pseudo time hopping code sequences
with respect to each location which corresponds to the (KxL)
selected maximum values wherein the Nyames Yepresents the
number of groups of a neighboring cell a mobile station should
search in a mobile station idle or active state;

obtaining long code group and frame sync information of a
neighboring cell based on the calculated (NypreupopsXLixKxL)
decision variables; and

detecting a long code that is used for band spreading of a
forward link by a current base station based on the detected
long code group and frame sync information.

Other objects and further features of the present invention
will become apparent from the detailed description when read in

conjunction with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

8
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Other features and advantages of the present invention
will become more apparent from the following description taken
1n connection with the accompanyling drawings, wherein:

FIG. 1 1s a view for showing a sync channel structure of a
forward link which is used for a conventional asynchronous
wideband code division multiple access system;

FIG. 2 1is a flow chart for illustrating a conventional
initial sync obtaining method of a mobile station:;

FIG. 3 1s a view for showing a sync channel structure of a
forward link which is used for an asynchronous wideband code
division multiple access system according to a first
embodiment of the present invention;

FIG. 4 1s a flow chart for illustrating a fast cell
searching method in an asynchronous wideband code division
multiple access system according to a first embodiment of the
present invention;

FIG. 5 1s a view for illustrating steps of obtaining long
code group information and frame sync information shown in FIC.
4 - .

FIG. 6 1s a view for showing one example of a time hopping
code which may be used for the fast cell searching method
1llustrated in FIG. 4;

FIG. 7 1s a flow chart for illustrating a fast cell
searching method in an asynchronous wideband code division

multiple access system according to a second embodiment of the

present invention;
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FIG. 8 1s a view for illustrating a principle of a cell
searching method illustrated in FIG. 7;

FIG. 9 1s a flow chart for illustrating a fast cell
searching method in an asynchronous wideband code division
multiple access system according to a second embodiment of the

present 1invention; and

FIG. 10 1s a view for illustrating a principle of a cell

searching method illustrated in FIG. 7.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The preferred embodiment of the present invention will
hereinafter be described in detail with reference to the
accompanyiling drawings.
FIG. 3 1s a view for showing a sync channel structure of a
forward link which is used for an asynchronous wideband code
division multiple access system according to a first

embodiment of the present invention.

A sync channel code 302 is composed of a binary code having

N(where, N 1is a positive integer) chips which are not

modulated. Each code of the sync channel codes is transmitted
every slot at a slot boundary. T;,,. represents a frame length.
One frame 1s divided into L(where, L is a positive integer)
slots. The slot is divided into a plurality of mini slots. A
length of the mini slot is 6xT., where & is a positive integer
and T. represents a chip width which is used for the system.

In a first embodiment of the present invention, a sync

10
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a long code group to which a current base station belongs. A
length of a time hopping code used for the present invention is
ldentical with the number L of slots per frame. An alphabet
size M of each time hopping code has a value which is equal to
or fewer than the number of slots. The number of time hopping
codes which 1s used for the present invention is identical with

the number of long code groups and is represented as Ngroup -

Time hopping code sequences according to the present
invention should be uniquely designed with respect to a cyclic
shift of a code. That is, an optional code sequence which has
performed one cyclic shift or cyclic shifts except L cyclic
shifts 1s different from another code sequence which has
performed cyclic shifts smaller than the L cyclic shifts. This
feature causes the mobile station to uniquely determine long
code group 1information and frame sync information while
searching a cell.

Hereinafter, a fast cell searching method in an
asynchronous wideband code division multiple access system
according to a first embodiment of the present invention will
be explained with reference to FIG. 4. FIG. 4 is a flow chart
for 1llustrating a fast cell searching method in an
asynchronous wideband code division multiple access system
according to a first embodiment of the present invention.

In step S401, a mobile station(not shown) obtains a

11
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predetermined starting point of a mini slot among a plurality
of sync channel code locations in a frame with respect to a

base station(not shown) having a minimal channel loss.

that is, frame sync information by using ocutputs of a matched

filter (not shown) every mini slot clock location, that 1s, 1n

mobile station has all possible cyclic shift information of a
time hopping code sequence, that is, shift information of
NgroupXLi. The mobile station obtains the long code group and

frame sync information by using shift information of NaroupXL and

one frame corresponding to each of Ng .,,xL sequences. Each
decision variable is obtained by non-coherently adding outputs
of the matched filter in relative locations which correspond to
each element of a corresponding code sequence. The relative
location is determined by a first element wvalue of each time
hopping code sequence. That is, each decision variable is a sum
of 16 outputs of the matched filter which is selected every
slot. The mobile station obtains the long code group and frame
sync information by selecting a maximum value among NeroupXLi (512)
decision variables.

FIG. 5 1s a view for illustrating the step S402 shown in

12

' PR r Rt e LA ks A I v RN L MBI LI EEE S M ARl | SEOHGH TR SR AN BT b s r I 3, 4 e - T TR RS R /e SRR L)) AT T VoML ) W LR L 470 DI  TAT AL D105 LT b 4 | ita —hnald e ot e 1 OIS b rus el rbaie ot .



10

15

20

25

CA 02287810 1999-10-25

F1G. 4. In FIG. 5, the number of long code groups is two. T, .
represents a frame length. One frame is divided into four
slots. The slot is divided into five mini slots. The number of
mini slots per slot is 5 and an alphabet size of a time hopping
code 1s 1dentical with the number of mini slots per slot. A
time hopping code of a first group is (1 3 3 4) and a time
hopping code of a second group is (4 0 2 1).

Total cyclic shift = (1 3 3 4)(4 1 3 3)(3 4 1 3)(3 3 4 1)

(4 02 1)(1 4 0 2)(2 1 4 0)(0 2 1 4)
Time shift (slots) 0 1 2 3
FIG. 6 shows one example of a time hopping code which may
be used for the fast cell searching method illustrated in FIG.
4. The time hopping code is a subset of Reed-Solomon codewords
whose alphabet size i1s 17 and the length is 16. All 16 cyclic
shifts of each code word are unique, and the minimum Hamming
distance between code words is 14. The time hopping code can be
used to encode 32 long code groups, and to provide complete
frame timing information. The maximum number of hitting between
any two sequences for any mini slot wise (128 chips) time shift
1s 4, even though the number of mini slots per slot (0.625 msec)
1s 20 (because the alphabet size of hopping code is 17, the
last 13 mini slots are not used).
In step S403, the mobile station detects a long code by

using the long code group and frame sync information obtained
1n step S402. A correlating operation with respect to long

codes corresponding to a long code group obtained in step S402

13
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1s performed from a starting point of a frame obtained in step
5402 to obtain the correlating results. When a maximum value
among the correlating results is greater than a set threshold
value, the mobile station judges that the long code having the
maximum value is a code which is used for band-spreading of a
forward link by a current base station.

In step 5404, the mobile station judges whether the long
code 1s detected. As a result of the judgement in step S404,
when the long code is not detected, the routine returns to step
S401. On the contrary, when it is judged in step S404 that the
long code is detected, a total operation finishes.

According to the first embodiment of the present invention,
in order to obtain orthogonal feature between a sync channel
and a traffic channel, a sync channel code is inserted at a
sync channel code location with respect to a long code. The
long code 1s used for a direct sequence band spreading of a
traffic channel. At this time, since interference from a
tratfic channel received through a sync channel code at a sync
channel code location is not generated, a detecting probability
of a sync channel code matched filter is increased to reduce an
initial sync obtaining time of a mobile station. In the
conventional method, one of two sync channel codes is inserted
into a long code and the other sync channel code remains so
that 1t does not satisfy orothogonal feature. Since an
inserting location of the sync channel code is identical for

every slot, a capacity of a traffic channel can be reduced when

14
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a slot starting point is in accord with a neighboring base
station. On the contrary, in the first embodiment ot the
present 1nvention, a binary hopping code having a good
correlating and self-relating feature is used for modulating a
location of a sync channel code, it can solve the disadvantages
of the conventional method.

Hereinafter, a fast cell searching method in an
asynchronous wideband code division multiple access system
according to a second embodiment of the present invention will
be explained with reference to FIGs. 7 and 8. FIG. 7 is a flow
chart for 1illustrating a fast cell searching method in an
asynchronous wideband code division multiple access system
according to a second embodiment of the present invention.
FIG. 8 1s a view for illustrating a principle of a fast cell
searching method illustrated in FIG. 7.

In step 5701, a receiver(not shown) according to the
present invention selects one maximum value among 2560 sampling
values every one slot at L pieces of slots, that is, L plieces
of maximum values per frame, that is, L maximum values per
frame. Preferably, an émbodiment of the present invention, the
L 1s 16.

In step 5702, the receiver selects S(where, 2<S<L) pleces
of maximum values among the L pieces of maximum values per
frame from the greatest wvalue in order and calculates
(NgroupxLixS) decision variables corresponding to each of a

plurality of pseudo time hopping code sequences with respect to

15
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each location which corresponds to the S pieces of selected
maximum values. The Ngo,» represents the number of long code
groups which are used in the system. Preferably, in an

embodiment of the present invention, the Ny ., is 32. Each of

corresponds to each element of a corresponding code sequence.
The relative location is determined by a first element of each
of the time hopping code sequences. That is, each decision
variable 1s a sum of 16 outputs of the matched filter in which
one variliable is selected every slot.

In step .8703, a mobile station(not shown) obtains long code
group and frame sync information by selecting a maximum value
among the (NgopxLixS) decision variables calculated in step
S702. The frame sync information represents information with
respect to a starting point of a frame.

In step S704, the mobile station detects a long code that
1s used for band spreading of a forward link by a current base
station by using the long code group and frame sync information
detected 1n step S703. A correlating operation with respect to
long codes corresponding to a long code group obtained in step
S703 1s performed from a starting point of a frame obtained in
step S703 to obtain the correlating results. When a maximum
value among the correlating results is greater than a set
threshold value, the mobile station judges that the long code

having the maximum value is a code which is used for band-

16
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spreading of a forward link by a current base station.

Herelnafter, a fast cell searching method in an
asynchronous wideband code division multiple access system
according to a second embodiment of the present invention will
be explained with reference to FIGs. 9 and 10. FIG. 9 is a flow
chart for illustrating a fast cell searching method in an
asynchronous wideband code division multiple access system
according to a third embodiment of the present invention. .FIG.
10 1s a view for illustrating a principle of a fast cell
searching method illustrated in FIG. 9.

In step 5901, a receiver(not shown) according to the
present invention selects K(where, K is an integer greater than
1) maximum values per frame among 2560 sampling values every
one slot at L pieces of slots, that is, (LxK) values per frame.
Preferably, in an embodiment of the present invention, the L is

16.

In step 5902, the receiver calculates (NyreumorsXLXKxL)

decision variables corresponding to each of a plurality of
pseudo time hopping code sequences with respect to each
location which corresponds to the (KxL) selected maximum
values. The Nygauporpy represents the number of groups of a
neighboring cell that a mobile station should search in a
mobile station idle or active state. Preferably, an embodiment
of the present invention, 21s=NyousoroSNeroup- Each of the decision
variables is obtained by non-coherently adding outputs of the

matched filter at a relative location which corresponds to each

17
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element of a corresponding code sequence. The relative location

1s determined by a first element of each of the time hopping
code sequences.

In step S903, a mobile station(not shown) obtains long code
group and frame sync information by selecting a maximum wvalue
among the (NygiousorXLXxKxL) decision variables calculated in step
S902.

In step 5904, the mobile station detects a long code that
is used for band spreading of a forward link by a current base
station by using the long code group and frame sync information
detected in step S903. A correlating operation with respect to
long codes corresponding to a long code group obtained in step
S903 1s performed from a starting point of a frame obtained in

step 5903 to obtain the correlating results. When a maximum

value among the correlating results is greater than a set
threshold value, the mobile station judges that the long code
having the maximum value is a code which is used for band-

spreading of a forward link by a current base station.

As mentioned above, according to the present invention, in

the asynchronous wideband CDMA system, a cell searching
operation can be performed by one sync channel and a parallel
correlator for obtaining long code group information and frame
sync 1nformation of 10 msec is not necessary. Orthogonal
feature between a sync channel and a traffic channel of a
forward 1link can be maintained. Accordingly, the present

invention reduces an initial sync obtaining time compared with

18
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the conventional cell searching method. No reduction of a
capacity of a forward channel occurs and a complex of a mobile
station can be reduced. Since an error which can be generated
while obtaining long code group and frame sync information is
reduced, a cell searching time is reduced so cell searching

performance is increased. This increases an effect of

using small energy. The present invention in a second step uses
outputs of a matched filter which are obtained in a first step
SO that additional hardware is not needed and a 1little
calculation can improve a cell searching performance.

The invention may be embodied in other specific forms
without departing from the spirit or essential characteristics
thereof. The present embodiments are therefore to be consilidered
in all respects as illustrative and not restrictive, the 9cope
of the invention being indicated by the appended claims rather
than by the foregoing description and all changes which come
within the meaning and range of equivalency of the claims are

therefore intended to be embraced therein.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

5 1. A cell searching method in an asynchronous wideband
code division multiple access system, said method comprising
the ste'p.s of:

(a) obtaining a predeterrhined starting. point among -a

10 plurality of locations of sync channel codes in a frame with
respect to a base station having a minimal_channel loss;

(b) obtaining long code group and. frame sync information at

the mobile station based on outputs of a matched filter every

minl slot clock-IOCation for one frame time after a starting.
15 | -

point of a current mini slot; and
(C) deteCting a long'code.baSed.on the long code group and
frame sync information obtained in step (b) wherein the long

| che is used for band-spreading of a forward link by a current

20 base station wherein step (b) includes the substeps of:

(b-1) calculating a plurality of decision variables
écorre5ponding to each of a plurality of time hopping code
gsequences based on‘the:outputs of a matched filter; ‘

25 (b-2) selecting'a.time hopping code seguencen@orre3ponding
- to a decision variable having a maximum value among the
plurality of decision variables; and

(b-3) obtaining the long code group and frame sync
information based on the time hopping code sequence selected in

30
step (b-2).
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2. The method as defined in claim 1, wheréin each of the
sync channel codes 1is composed. of a binary code having 156
chips which are not modulated, each of the sync channel éodes
is transmitted every slot at a slot boundary, one frame 'is

divided into 16 slots, and the slot is divided into a plurality

of mini slots.

3. The method as defined in claim 1, wherein a correlating
Operatiqn with respéct to long codes corresponding to a long
code group obtained in step (b) is peffdrmed from a stanting
point of a frame obtained in step (b). to obtain tne correlating
results, and the mobile station judges that the long code
ha\}ing the maximum value ié a code which is used ,for band-
spr'eading of a for_wérd ' link by a current base s’tat'ion wnen a
rnaximum value amohg the correlating results is greater than a

set threshold wvalue.

4. A cell searéhing method in an asynchrdnous wideband
code division multiple access system,t said method comprising'
the steps of: ‘ \

- (i) selecting one maximum vaiue per sloﬁ, that is, L(where,
L 1s an integer greater than one as the number of slots per

frame) pieces of maximum value per frame based on outputs of a

-matched' filter with respect to a sync channel code and
selecting S(where, 2$S$L) pieces of values from the L pieces 'of
maximum values;

(1i) calculating (Neroup XLXS) decision variables
correspond'ing. to each of a plurality of pseudo time h0ppin‘g

code sequences with respect to each location which corresponds

21
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to the S pieces of selected maximum values , the Nerour.
represents the number of long code groups which are used in the
system;

(11i1) obtaining long code group and frame sync information

based on the calculated (NgopXLXS) decision variables; and

(iv) detecting a long code based on the long code group and

frame sync information obtained in step (1ii) wherein the long

code 1is used for ba\nd-—spreading of a forward link by a current

- base station.

5. The method as defined in claim 4, wherein each of the
decision variables in-step~(ii) is obtained by non-coherently
adding the outputs of the matched filter at a relative location

which correSponds to each element of a corresponding code

sequence.

6. The method as defined in claim 4, wherein the long code

group and frame sync information are obtained by selecting a

maximum value among the (Ng ueXLXS) decision variables

calculated in step (11i1).

7. A cell séarching method in an asynchronous wideband

code division multiple access system, said method comprising
the steps of:
selecting K values (where, L and K are an integer greater

than 1) ' per frame among a plurality of sampling values every

one slot at L pieces of slots, that is (LxK) maximum values \-pe,r

frame;

22
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calculatin-g (Nﬁmaaogn"l-"K"L) decision variables COrresponc.:ling
to each of a plurality of pseudo time hopping code sequences
with respect to each location which corresponds to the'(RXL)
selected maximum values wherein the Nunmunoﬁo represents the
number of groups of a neighboring cell a mobile station should
search in a mobile station idle or active state;
obtaining long code group and frame sync information of a
neighboring cell based on the calculated (-NNEIGHQORDXLXKXL)
10 decision variables; and \ '
detecting a long code-tha£ is used for band spreading of a
forward link by a current base station based on the detected

long code group and frame sync information.

23
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