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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The present invention relates to a cell search device and method for enabling a mobile station that uses a W-
CDMA communication method to perform a base station search to identify spreading timings of a plurality of base stations
located in a vicinity of the mobile station and spreading codes used by the base stations and differing for each base station.

2. Description of the Related Art:

[0002] In recent years, spread-spectrum communication, which is relatively invulnerable to interference and distur-
bance, has received considerable attention as a communication method for use in a mobile communication system.
This spread-spectrum communication is a communication system in which information signals to be transmitted are
spread by means of a spreading code on the transmitting side and then transmitted. On the receiving side, de-spreading
is carried out using the same spreading code as the spreading code to obtain the original information signals. The
information signals to be transferred as information are referred to as symbols, and a unit of data that constitutes the
spreading code for spreading these symbols is referred to as a chip.
[0003] In the spread spectrum communication system, a plurality of transmitters perform spreading by using different
spreading codes having orthogonality, and a receiver selects the spreading code used when performing de-spreading,
to thereby specify each communication. As a result, code division multiple access (CDMA) can be realized in which a
plurality of communications use the same frequency band.
[0004] In the transmitting/receiving system of the spread spectrum communication method, however, de-spreading
cannot be performed properly if the spread timing, which is the timing for performing spreading on the transmitting side,
cannot be accurately obtained on the receiving side. For example, if even one chip of this spreading timing diverges,
none of the signals that have been transmitted from the transmitting side can be received on the receiving side. As a
result, a synchronization acquisition device is provided in a receiver in the CDMA communication method for obtaining
the spreading timing of the transmitting side.
[0005] In addition, the use of the CDMA communication as a mobile communication system enables one mobile station
to communicate with a plurality of base stations at the same time. When, for example, a mobile station is moving rapidly,
base stations in the vicinity must be located in a short time in order to switch the base stations that complete a connection.
A mobile station in a CDMA communication system must therefore not only search for one base station for current
communication, but must also search for other base stations that are located in the vicinity. This process of searching
for a plurality of base stations that are located in the vicinity is referred to as a cell search.
[0006] In the W-CDMA (Wide band-CDMA) communication method that is adopted in IMT-2000, which is the com-
munication system of the next generation of portable telephones, an inter-base station asynchronous system is adopted
in which signals are transmitted between each of the base stations without establishing synchronization. As a result, a
process for searching for the spreading timing, which is a different timing for each base station, must be performed as
the cell search on the receiving side in the W-CDMA communication method. As an example, a hierarchical cell search
method in a spread-spectrum communication method is described in the Technical Reports of the Proceedings of the
Institute of Electronics, Information, and Communication Engineers (IEICE), RCS (Radio Communications Systems)
99-154, 1999-11).
[0007] The downlink physical channel format that is handled in a cell search in a W-CDMA communication method is
next described with reference to Fig. 1.
[0008] In the W-CDMA communication method, transmitted data are made up of units of 10-msec frames. These
frames are in turn made up of 15 slots. The symbol rate per slot is 10 in the three types of physical channels that are
used in a cell search: SCH (Synchronization Channel), CPICH (Common Pilot Channel), and P-CCPCH (Primary Com-
mon Control Physical Channel). All ten symbols are separately assigned for the CPICH. For SCH and P-PCCPCH, on
the other hand, the space of the first symbol space of 10 symbols is assigned to SCH, and the remaining space of 9
symbols is assigned to P-CCPCH. Because this explanation is in regard to W-CDMA, explanation is given for a case in
which one logic symbol bit is spread to 256 chips.
[0009] SCH is made up of a combination of p-SCH (primary SCH) and s-SCH (secondary SCH). Of these, p-SCH is
stipulated in International 3GPP 25.213 "Spreading and modulation (FDD)" V3.3.0 to be spread by a Primary Synchro-
nization Code (PSC), which is a spreading code used in common by all base stations and all slots. Channels other than
p-SCH are not spread by PSC, and accordingly, performing de-spreading by PSC upon signals from a base station
causes only p-SCH to appear as the original symbols. A cell search device takes advantage of this feature to detect the
spreading timing. CPICH and P-CCPCH are spread by scrambling codes, which are spreading codes that differ for each
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base station, and therefore cannot be decoded without identifying the scrambling code of the base station that transmitted
the received signals.
[0010] An example of the construction of a CDMA receiver that is provided with this type of cell search device is shown
in Fig. 2. In an actual W-CDMA method, signals that are downlink from a base station undergo orthogonal modulation,
but an explanation regarding the functions for orthogonal demodulation will be omitted in the interest of simplifying this
explanation.
[0011] This CDMA receiver includes RF unit 1, A/D converter 2, correlator 3, and cell search device 94.
[0012] RF unit 1 demodulates signals that have been received from a transmitter and converts the signals to baseband
signals. A/D converter 2 performs A/D conversion of the baseband signals that have been demodulated by RF unit 1 to
convert the signals to digital data. Correlator 3 finds correlation values between the digital data that have been output
from A/D converter 2 and predetermined spreading codes. As for the actual construction of correlator 3, in some cases
a matched filter is used that holds spreading code length portions of digital data and simultaneously makes correlations
with the spreading code, and in other cases a correlator bank is used that makes successive correlations between the
spreading code and the digital data and accumulates these correlations.
[0013] As shown in Fig. 3, cell search device 94 is made up of averaging processor 41 and peak detector 43.
[0014] Averaging processor 41 performs an averaging process by averaging a correlation value profile from correlator
3 a fixed number of times for each timing. Peak detector 43 successively detects the peak values of the correlation value
profile that has undergone the averaging process by averaging processor 41 and the peak timings at which the peak
values have been obtained
[0015] Fig. 4 shows an example of correlation values for each timing obtained by correlator 3. In Fig. 4, actual data
of the correlation values of the 10240 timings in the space of one slot are shown as an artificially created graph for the
purpose of explanation.
[0016] In the W-CDMA method, quadruple oversampling is normally performed when calculating correlation values.
In this case, the spreading length of PSC is 256 chips, the number of symbols per time slot is 10, and the number of
timings, which is the amount of data of the space of one slot, is 4 (quadruple sampling) � 256 (chips) � 10 (symbols)
= 10240.
[0017] Cases in which correlation values indicate high values are those times when the timings of PSC and SCH
coincide, and this graph includes a plurality of such timings. These cases indicate that the mobile station is receiving
waves from a plurality of base stations.
[0018] This case shows correlation value data in the space of one slot, but in a mobile communication system that is
made up of a mobile station and a plurality of base stations, correlation values will fluctuate widely due to the influence
of such factors as fading because the mobile station communicates with base stations while moving. At times of a high
degree of fading, the obtained correlation values will drop drastically, giving the impression that no waves are being
received from the base station.
[0019] In order to overcome this type of problem, a slot averaging process is performed by averaging processor 41
in which the average of the correlation value data for the space of each slot is calculated instead of detecting the spreading
timing based on the data of a single correlation value, thus preventing malfunctioning that is caused by loss of data due
to fading.
[0020] Referring now to the flow chart of Fig. 5, a cell search process by cell search device 94 of the prior art is next
explained.
[0021] First, in step 101, correlator 3 calculates a correlation value profile and an averaging process is carried out in
averaging processor 41.
[0022] The peak value in the correlation value profile and the peak timing are next detected by peak detector 43 to
detect the slot timing in step 102. Then, in step 103, this slot timing is used in the processes of detecting frame timing,
identifying the code group, and identifying the scrambling code. Although the identification of scrambling code requires
various processing steps, these processes will not be described here because they are not directly related to the present
invention.
[0023] In step 104, a decoding process is carried out using the obtained scrambling code. In the decoding process,
a CRC (Cyclic Redundancy Code) check is performed, and if an OK is obtained in this CRC check, the peak is confirmed
to be a peak produced by a base station. If the CRC check results in a "NG," on the other hand, the peak is judged to
be the result of some type of noise and not a peak produced by a base station. Upon completion of the search for one
base station, the processes of steps 102-104 are repeated to search for a second and third base station.
[0024] By carrying out a cell search by the above-described processes, a mobile station can learn the peak timings
and scrambling codes of base stations that are located in the vicinity. In actual correlation value profiles that are obtained
in the field, however, a variety of noise is generated in addition to the peaks of base stations, including peaks resulting
from multipath reception that occur when waves from a base station are reflected from geographical features and
buildings, cross-correlation peaks generated with other channels, and autocorrelation peaks generated with the same
channel. In the correlation value profile shown in Fig. 4, for example, peak A is a peak caused by a first base station #1
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and peak D is a peak caused by a second base station #2, but the other peaks are the result of these types of noise. If
a cell search is performed using this correlation value profile, a judging process is carried out to determine whether or
not each peak is a base station peak starting from the largest correlation value, with the result that a judging process is
carried out to determine whether or not peaks A, B, C, and D are base stations in that order. However, since peaks B
and C in Fig. 4 are actually the result of some type of noise and not peaks caused by base stations, the CRC check in
the decoding process results in NG and these peaks are determined to be noise.
[0025] However, since these peaks cannot be determined to be noise until after the decoding process and CRC check,
the judging process to determine whether or not a peak is produced by a base station must be performed for peaks that
are caused by noise, and the time required for a cell search is consequently lengthened. Lengthening of the time required
for a cell search leads to an increase in power consumption.
[0026] In the above-described cell search device of the prior art, the search for base stations is carried out based only
on the size of peak values, and as a result, a judging process to determine whether or not a peak is caused by a base
station must be performed even for noise such as multipath reception and autocorrelation peaks, and the prior art device
therefore suffers from the problem that a cell search requires a long time to search for a fixed number of base stations.
[0027] EP 0 825 737 A1 describes a cell search method of performing a base station search to identify spreading
timings of a plurality of base stations located in the vicinity of a mobile station and spreading codes used by the base
stations and differing for each base station.
[0028] According to this known method correlation values between received signals and a spreading code shared
among base stations are determined, in order to determine a correlation value profile. Thereafter, detecting peak values
from the correlation value profile and peak timings at the time the peak values have been obtained is carried out, to
detect spreading timings of base stations, and then identifying of spreading codes, that differ for each base station and
that are used by base stations for which spreading timings have been detected, is carried out. After that, a path search
process is performed, using the detected spreading timings and the identified spreading codes. According to this method,
a search for a next base station is carried out after subjecting the correlation value profile to a process of masking the
timings of autocorrelation patterns of base stations for which searches have already been conducted.

SUMMARY OF THE INVENTION

[0029] It is an object of the present invention to provide a cell search device and method that can eliminate unnecessary
processes such as judging processes for determining whether or not noise resulting from multipath reception or auto-
correlation peaks is a base station, thereby shortening the time for a cell search.
[0030] To achieve the above-described object, a cell search method according to the first aspect of the present
invention includes steps of: determining correlation values between received signals and a spreading code shared among
base stations to determine a correlation value profile; detecting peak values from said correlation value profile and peak
timings at the time the peak values have been obtained to detect spreading timings of base stations; identifying spreading
codes that differ for each base station and that are used by base stations for which spreading timings have been detected;
performing a path search process using the detected spreading timings and the spreading codes that differ for each
base station and that have been identified to detect peak timings at the time multipath occurs; generating an autocor-
relation pattern with the center at the obtained spreading timing of a base station and autocorrelation patterns with the
center at the peak timings at the time multipath occurs, based on an autocorrelation pattern that has been found in
advance from said spreading code shared among base stations; subtracting each of said generated autocorrelation
patterns from said correlation value profile; and searching for a next base station from the correlation value profile that
has undergone said subtraction.
[0031] When searching for base stations according to the present invention, a search for a next base station is carried
out after subtracting, from the correlation value profile, autocorrelation patterns of base stations for which searches have
already been conducted and autocorrelation pattern of multipath reception. This method allows the elimination of un-
necessary processes such as judging whether or not noise such as multipath reception or autocorrelation peaks is a
base station, and as a result, enables a shortening of the time for the cell search. As a result, not only can power
consumption be cut but the possibility of misjudging noise to be a base station can be reduced.
[0032] According to an embodiment of the present invention, a search for a next base station is done after subtracting
from the correlation value profile: only autocorrelation patterns of base stations searches have already been conducted
for; only multipath autocorrelation patterns; only peak values of multipath reception; or only autocorrelation patterns of
base stations searches have already been conducted for and multipath peak values.
[0033] A search for a next base station can be conducted after subtracting from the correlation value profiles: only
autocorrelation patterns of base stations searches have already been conducted for, only autocorrelation patterns of
multipath reception, only peak values of multipath reception, and only autocorrelation patterns of base stations searches
have already been conducted for and multipath peak values.
[0034] The above and other objects, features, and advantages of the present invention will become apparent from
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the following description with reference to the accompanying drawings, which illustrate examples of the present invention.

BRIEF DEISCRIPTION OF THE DRAWINGS

[0035]

Fig. 1 shows physical channel formats of a downlink channel handled in a cell search in a W-CDMA communication
method;
Fig. 2 is a block diagram showing the construction of a DCMA receiver of the prior art;
Fig. 3 is a block diagram showing the construction of cell search device 94 of the prior art;
Fig. 4 shows an example of a correlation value profile that is obtained by correlator 3;
Fig. 5 is a flow chart showing the operation of cell search device 94 of Fig. 3;
Fig. 6 shows a PSC autocorrelation pattern;
Fig. 7 is a block diagram showing the construction of cell search device 4 according to the first embodiment of the
present invention;
Fig. 8 is a flow chart showing the operation of cell search device 4 of Fig. 7;
Fig. 9a shows a correlation value profile that is obtained by correlator 3;
Fig. 9b shows a correlation value pattern that is obtained by a path search (PSR);
Fig. 9c shows an autocorrelation pattern that centers on frame timings and an autocorrelation pattern of a multipath
that is generated by subtraction processor 42; and
Fig. 9d shows a correlation value profile following subtraction of the autocorrelation pattern that is shown in Fig. 9c
from the correlation value profile that is shown in Fig. 9a.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0036] Before explaining each of the embodiments, an explanation is first presented regarding an autocorrelation
pattern.
[0037] In a cell search, slot timing is first detected using a p-SCH (Synchronization Channel) that includes signals that
have been spread by a PSC (Primary Synchronization Code) that is common to all base stations. Then frame timing is
next detected using s-SCH. In a W-CDMA communication method, the PSC is established by the 3GPP (Third Generation
Partnership Project), which is a standardizing project that is investigating international standards for third-generation
mobile communication systems. This PSC is a 256-chip spreading code having the 16 � 16 hierarchical structure that
appears in the following formula, this code being the same in the SCH of all base stations and all slots.

a = {0, 0, 0, 0, 0, 0, 1, 1, 0, 1, 0, 1, 0, 1, 1, 0}
x = {0, 0, 0, 1, 1, 0, 1, 1, 0, 0, 0, 1, 0, 1, 0, 0}

where the spreading code notation by binary numbers (0, 1) corresponds to actual spreading code (1, -1).
[0038] Because the PSC is of a 16 � 16 hierarchical structure, the de-spreading process that uses this PSC can also
process by dividing into two tiers of 16 � 16. Thus, in a case in which de-spreading is carried out using a matched filter,
de-spreading can be realized with a circuit structure of smaller scale than a case of processing 256 chips all at once.
[0039] If two spreading codes have ideal orthogonality, the result of calculating correlation values between the two
spreading codes will produce low values. Thus, if two identical spreading codes are shifted by just one chip and correlation
values then found, under ideal conditions, the correlation values will be low. Spreading codes that are of completely
random structure typically have high orthogonality, but due to the above-described hierarchical structure of the PSC,
even in a case of finding the correlation value between two PSC of shifted timings, the correlation value that is obtained
at a specific timing will be rather high and the obtained correlation values will not fall to 0. The peaks of these correlation
values are referred to as autocorrelations peaks. In addition, the pattern of these correlation values is referred to as an
autocorrelation pattern, and if the PSC is specified, the autocorrelation pattern will also be a set pattern.
[0040] Fig. 6 shows the autocorrelation pattern that is obtained by calculating the correlation values after shifting the
timings of two PSC described hereinabove by one chip. The horizontal axis in this figure shows the timing by which the
two PSC are shifted. In addition, Table 1 is a table giving only the timings at which high correlation values are obtained
in Fig. 6. Referring to Table 1, it can be seen that high correlation values are generated at specific timings.
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First Embodiment:

[0041] We refer now to Fig. 7, which is a block diagram showing the construction of cell search device 4 according to
the first embodiment of the present invention. In Fig. 7, constituent elements that are identical to constituent elements
in Fig. 3 are given the same reference numerals, and redundant explanation is here omitted. In addition, cell search
device 4 in the present embodiment is used in the same manner as cell search device 94 in the prior-art CDMA receiver
shown in Fig. 2.
[0042] Cell search device 4 of this embodiment is made up of: averaging processor 41, subtraction processor 42,
peak detector 43, and path search unit 44, as shown in Fig. 7.
[0043] Path search unit 44 performs a path search process by carrying out CPICH de-spreading of a specified scram-
bling code using timings that are shifted a set interval before and after the obtained frame timing. Specifically, the timing
of the scrambling code that is generated by a scrambling code generator (not shown in the figure) is controlled, and
timings at which larger correlations are obtained by correlator 3 are detected as timings at which multipath reception
occurs.
[0044] Subtraction processor 42 performs a process of subtracting, from the correlation value profile that has been
averaged by averaging processor 41: peak timings that have been obtained by peak detector 43 and autocorrelation
patterns that center on these peak timings, multipath that has been obtained by path search unit 44, and autocorrelation
patterns that center on the multipath timings.
[0045] When generating, from an autocorrelation pattern that has been stored in advance, an autocorrelation pattern
for carrying out the subtraction process, subtraction processor 42 carries out a normalization process to uniformly correct

Table. 1

TIMING (CHIPS) CORRELATION VALUE

0 256

�1 17

� 2 64

�3 17

� 5 17

� 6 64

� 7 51

� 9 51

+ 11 17

� 13 17

� 15 17

� 16 16

� 32 32

� 48 16

� 80 16

� 96 32

� 112 48

� 144 16

� 160 32

� 176 48

� 208 16

� 224 32

� 240 16
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each correlation value of the autocorrelation pattern that has been stored in advance such that the peak value at the
center of a created autocorrelation pattern matches the peak value that has been obtained by peak detector 43. The
operation of cell search device 4 of this embodiment is next explained with reference to the flow chart of Fig. 8.
[0046] Steps 101-104 in this flow chart are identical to the operations of cell search device 94 of the prior art shown
in Fig. 5 and redundant explanation is therefore here omitted.
[0047] The following explanation presumes that a correlation value profile such as shown in Fig. 9a has been obtained
by correlator 3. In Fig. 9a, peak B is a peak produced by a first base station, and peak E is an autocorrelation peak
caused by multipath of the first base station. Peaks A and C are autocorrelation peaks of the first base station, and
peaks D and F are autocorrelation peaks of the multipath of the first base station. Peak H is a peak produced by a second
base station, and peaks G and I are autocorrelation peaks produced by multipath of the second base station.
[0048] First, upon obtaining the peak timing and peak value of the first base station in steps 101-104, a path search
process is carried out by path search unit 44 using the identified scrambling code and frame timing in step 105 to detect
the timings at the time multipath occurs. In a case in which a correlation value profile such as shown in Fig. 9a is obtained,
for example, a pattern such as shown in Fig. 9b is obtained as the correlation value by a path search (PSR). The path
search process in step 105 may also precede the decoding process in step 104.
[0049] In step 106, subtraction processor 42 next generates an autocorrelation pattern with the center at the obtained
frame timing and an autocorrelation pattern that centers on multipath, as shown in Fig. 9c.
[0050] Subtraction processor 42 performs a process of subtracting the autocorrelation patterns shown in Fig. 9c from
the correlation value profile shown in Fig. 9a in step 107. By means of this subtraction process, a correlation value profile
is produced such as shown in Fig. 9d in which only the peaks caused by the second base station and its autocorrelation
pattern remain.
[0051] Next, in the processes of steps 102-104, peak H, which is the peak produced by the second base station, is
detected, and the detection of the frame timing of the second base station and the identification of the scrambling code
are carried out. The processes of steps 105-107 are then repeated in the same way, whereby the peak produced by the
second base station, multipath, and the peaks produced by the multipath are subtracted from the correlation value profile,
and the search of the third base station is carried out.
[0052] According to the cell search method of cell search device 4 of this embodiment, a base station search process
is performed for peak H without carrying out the unnecessary processes such as base station search processing for
peaks A, C, D, E, and F.
[0053] Even if base station search processing were carried out for peaks A, C, D, and F, the CRC check would give
a NG result in the decoding process, and the processing would therefore have no benefit. In addition, base station search
processing for peak E would only obtain the same result as the base station search processing for peak B and the aim
of promptly obtaining information on a plurality of stations would not be achieved.
[0054] The pointless processing to determine whether noise such as multipath and autocorrelation peaks is a base
station is therefore eliminated in the cell search method of this embodiment, and the time for a cell search can therefore
be shortened. As a result, power consumption can be reduced, and additionally, the possibility of mistakenly judging
noise to be a base station can be reduced. This embodiment therefore not only allows a highly reliable cell search to be
carried out rapidly, but enables prompt handovers and stable communication.
[0055] Although the present invention has been illustrated and described with respect to exemplary embodiment
thereof, it should be understood by those skilled in the art that the foregoing and various other changes, omissions and
additions may be made therein and thereto. Therefore, the present invention should not be understood as limited to the
specific embodiment set out above but to include all possible embodiments which can be embodied within a scope
encompassed and equivalents thereof with respect to the feature set out in the appended claims.

Claims

1. A cell search method of performing a base station search, in order to select a suitable base station for mobile
communication, to identify spreading timings which are the timings for performing spreading on a transmitting side
of a plurality of base stations located in the vicinity of a mobile station and scrambling codes used by the base
stations and differing for each base station, said method comprising steps of:

- determining correlation values between a received signal and a Primary Synchronization Code (PSC) shared
among base stations to determine a correlation value profile;
- detecting peak values from said correlation value profile and peak timings at the time the peak values have
been obtained to detect spreading timings of base stations and further comprising the steps of:

a) identifying a scrambling code which is a code unique to each base station and that is used by a base
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station for which spreading timings have been detected; and
b) detecting the peak timings at which multipath reception occurs, using the detected spreading timings
and said scrambling code that has been identified;
c) generating an autocorrelation pattern with the center at the obtained spreading timing of a base station
and autocorrelation patterns with the center at the peak timings at the time multipath occurs, based on an
autocorrelation pattern that has been stored in advance from said Primary Synchronization Code shared
among base stations, wherein this autocorrelation pattern is obtained by calculating the correlation values
after shifting the timings of two PSC;
d) subtracting each of said generated autocorrelation patterns from said correlation value profile, after
having normalized each correlation value of said autocorrelation pattern that has been stored in advance; and
e) searching for a next base station from the correlation value profile hat has undergone said subtraction,
and for each base station detected, repeating the steps a)-e).

2. A cell search device for performing a base station search, in order to select a suitable base station for mobile
communication, to identify spreading timings which are the timings for performing spreading on a transmitting side
of a plurality of base stations located In the vicinity of a mobile station and scrambling codes used by the base
stations and differing for each base station, said device comprising:

- determination means being adapted for determining correlation values between a received signal and a Primary
Synchronization Code (PSC) shared among base stations to determine a correlation value profile;
- detection means being adapted for detecting peak values from said correlation value profile and peak timings
at the time the peak values have been obtain to detect spreading timings of base stations and further comprising:

a) identification means being adapted for identifying a scrambling code which is a code unique to each
base station and that is used by a base station for which spreading timings have been detected; and
b) detection means being adapted for detecting the peak timings at which multipath reception occurs, using
the detected spreading timings and said scrambling code that has been identified;
c) generating means being adapted for generating an autocorrelation pattern with the center at the obtained
spreading timing of a base station and autocorrelation patterns with the center at the peak timings at the
time multipath occurs, based on an autocorrelation pattern that has been stored in advance from said
Primary Synchronization Code shared among base stations, wherein this autocorrelation pattern is obtained
by calculating the correlation values after shifting the timings of two PSC;
d) subtraction means being adapted for subtracting each of said generated autocorrelation patterns from
said correlation value profile, after having normalize each correlation value of said autocorrelation pattern
that has been stored in advance; and
e) search means being adapted for searching for a next base station from the correlation value profile that
has undergone said subtraction, and for each base station detected.

Patentansprüche

1. Zellsuchverfahren zur Durchführung einer Basisstationssuche, um eine geeignete Basisstation für eine Mobilkom-
munikation auszuwählen, um Spreiz- bzw. Ausbreitungstakte zu bestimmen, bei welchen es sich um die Takte zur
Ausführung einer Spreizung auf einer Übertragungsseite einer Vielzahl von Basisstationen, welche sich in der Nähe
einer Mobilstation befinden, handelt, und um Verschlüsselungscodes zu bestimmen, welche von den Basisstationen
verwendet werden und sich für jede Basisstation unterscheiden, wobei das Verfahren die folgenden Schritte aufweist:

Bestimmung von Korrelationswerten zwischen einem empfangenen Signal und einem Primary Synchronization
Code (PSC), welcher von den Basisstationen gemeinsam zur Bestimmung eines Korrelationswertprofils ver-
wendet wird;
Erfassung von Spitzenwerten aus dem Korrelationswertprofil und Spitzentakten zum Zeitpunkt des Erhalts der
Spitzenwerte, um Spreiztakte von Basisstationen zu erfassen, wobei der Schritt der Erfassung des Weiteren
die folgenden Schritte aufweist:

a) Bestimmung eines Verschlüsselungscodes, bei welchem es sich um einen Code handelt, welcher für
jede Basisstation einzigartig bzw. einmalig ist, und welcher von einer Basisstation verwendet wird, für
welche Spreiztakte erfasst worden sind; und
b) Erfassung der Spitzentakte, an welchen Mehrwegempfang auftritt, indem die erfassten Spreiztakte und
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der bestimmte Verschlüsselungscode verwendet werden;
c) Erzeugung eines Autokorrelationsmusters, dessen Mitte bei dem erhaltenen Spreiztakt einer Basisstation
liegt, und von Autokorrelationsmustern, deren Mitte bei den Spitzentakten zu dem Zeitpunkt liegt, an wel-
chem ein Mehrwegempfang auftritt, wobei die Erzeugung auf der Basis eines Autokorrelationsmusters
erfolgt, welches im Voraus von dem Primary Synchronization Code, welcher von den Basisstationen ge-
meinsam verwendet wird, gespeichert worden ist, wobei dieses Autokorrelationsmuster durch Berechnung
der Korrelationswerte nach Verschiebung der Takte von zwei PSCs erhalten wird;
d) Subtraktion eines jeden erzeugten Autokorrelationsmusters von dem Korrelationswertprofil, nachdem
jeder Korrelationswert des Autokorrelationsmusters, welches im Voraus gespeichert worden ist, normalisiert
worden ist; und
e) Suche nach einer nächsten Basisstation aus dem Korrelationswertprofil, welches einer Subtraktion un-
terzogen worden ist, und Wiederholung der Schritte a)-e) für jede erfasste Basisstation.

2. Zellsuchvorrichung zur Durchführung einer Basisstationssuche, um eine geeignete Basisstation für eine Mobilkom-
munikation auszuwählen, um Spreiztakte zu bestimmen, bei welchen es sich um die Takte bzw. Zeitsteuerungen
zur Ausführung einer Spreizung auf einer Übertragungsseite einer Vielzahl von Basisstationen, welche in der Nähe
einer Mobilstation angeordnet sind, handelt, und um Verschlüsselungscodes zu bestimmen, welche von den Ba-
sisstationen verwendet werden und welche sich für jede Basisstation unterscheiden, wobei die Vorrichtung Folgen-
des aufweist:

- eine Bestimmungsvorrichtung, welche zur Bestimmung von Korrelationswerten zwischen einem empfangenen
Signal und einem Primary Synchronization Code (PSC), welcher von Basisstationen gemeinsam zur Bestim-
mung eines Korrelationswertprofils verwendet wird, ausgelegt ist;
- eine Erfassungsvorrichtung, welche zur Erfassung von Spitzenwerten aus dem Korrelationswertprofil und von
Spitzentakten zum Zeitpunkt des Empfangs der Spitzenwerte ausgelegt ist, um Spreiztakte von Basisstationen
zu erfassen, wobei die Erfassungsvorrichtung des Weiteren Folgendes aufweist:

a) eine Bestimmungsvorrichtung, welche zur Bestimmung eines Verschlüsselungscodes ausgelegt ist, bei
welchem es sich um einen Code handelt, welcher für jede Basisstation einzigartig bzw. einmalig ist, und
welcher von einer Basisstation verwendet wird, für welche Spreiztakte erfasst worden sind; und
b) eine Erfassungsvorrichtung, welche zur Erfassung der Spitzentakte ausgelegt ist, an welchen ein Mehr-
wegempfang auftritt, indem die erfassten Spreiztakte und der bestimmte Entschlüsselungscode verwendet
werden;
c) eine Erzeugungsvorrichtung, welche zur Erzeugung eines Autokorrelationsmusters ausgelegt ist, dessen
Mitte bei dem erhaltenen Spreiztakt einer Basisstation liegt, sowie zur Erzeugung von Autokorrelationsmu-
stern, deren Mitte bei den Spitzentakten zum Zeitpunkt des Auftretens eines Mehrwegempfangs liegt, auf
der Basis eines Autokorrelationsmusters, welches im Voraus von dem Primary Synchronization Code ge-
speichert worden ist, welcher von den Basisstationen gemeinsam genutzt wird, wobei das Autokorrelati-
onsmuster durch Berechnung der Korrelationswerte nach Verschiebung der Takte von zwei PSCs erhalten
wird;
d) eine Subtraktionsvorrichtung, welche zur Subtraktion eines jeden erzeugen Autokorrelationsmusters von
dem Korrelationswertprofil ausgelegt ist, nachdem jeder Korrelationswert des Autokorrelationsmusters,
welches im Voraus gespeichert worden ist, normalisiert worden ist; und
e) eine Suchvorrichtung, welche zur Suche nach einer nächsten Basisstation aus dem Korrelationswertprofil,
welches der Subtraktion unterzogen worden ist, ausgelegt ist, und nach jeder erfassten Basisstation.

Revendications

1. Une méthode pour effectuer une recherche de station de base par une recherche de cellules, afin de sélectionner
une station de base adaptée pour la communication mobile, pour identifier des synchronisations de dispersion qui
sont des synchronisations pour effectuer la dispersion sur un côté de transmission d’une pluralité de stations de
base situées dans les environs d’une station mobile et des codes d’embrouillage utilisés par les stations de base
et différents pour chaque station de base, ladite méthode présentant les étapes de:

- la détermination des valeurs de corrélation entre un signal reçu et un Code de Synchronisation Primaire (CSP)
partagés entre les stations de base pour déterminer un profil des valeurs de corrélation;
- la détection des valeurs de crête à partir dudit profil des valeurs de corrélation et des synchronisations parfaites
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à l’instant où les valeurs de crête ont été obtenues pour détecter les synchronisations de dispersion de stations
de base et présentant en outre les étapes suivantes:

a) l’identification d’un code d’embrouillage, qui est un code unique à chaque station de base et qui est
utilisée par une station de base pour laquelle des synchronisations de dispersion ont été détectées, et
b) la détection des synchronisations de crête auxquelles se produisent une réception par voies multiples,
en utilisant les synchronisations de dispersion détectées et ledit code d’embrouillage qui a été identifié;
c) la génération d’un modèle d’auto-corrélation avec le centre à la synchronisation de dispersion obtenue
d’une station de base et d’un modèle d’auto-corrélation avec le centre aux synchronisations de crête à
l’instant où se produit la voie multiple, basée sur un modèle d’auto-corrélation qui a été stocké à l’avance
à partir dudit Code de Synchronisation Primaire partagé entre des stations de base, où ce modèle d’auto-
corrélation est obtenue en calculant les valeurs de corrélation après avoir décalé les synchronisations de
deux CSP;
d) la soustraction de chacun desdits modèles d’auto-corrélation généré dudit profil de valeur de corrélation,
après avoir normalisé chaque valeur de corrélation dudit modèle d’auto-corrélation qui a été stocké à
l’avance; et
e) la recherche d’une prochaine station de base à partir du profil de valeur de corrélation qui a subi ladite
soustraction, et pour chaque station de base détectée, la répétition des étapes a) - e).

2. Un dispositif de recherche de cellules pour effectuer une recherche de stations de base, afin de sélectionner une
station de base adaptée à la communication mobile, pour identifier des synchronisations de dispersion qui sont des
synchronisations pour effectuer la dispersion sur un côté de transmission d’une pluralité de stations de base situées
dans les environs d’une station mobile et des codes d’embrouillage utilisés par les stations de base et différents
pour chaque station de base, ledit dispositif présentant:

- La détermination des moyens étant adaptés pour déterminer des valeurs de corrélation entre un signal reçu
et un Code de Synchronisation Primaire (CSP) partagés entre les stations de base pour déterminer un profil
des valeurs de corrélation;
- un moyen de détection étant adapté pour détecter des valeurs de crête à partir de dudit profil des valeurs de
corrélation et des synchronisations de crête à l’instant où les valeurs maximales ont été obtenues pour détecter
les synchronisations de dispersion de stations de base et présentant en outre:

a) un moyen d’identification étant adapté à l’identification d’un code d’embrouillage, qui est un code unique
à chaque station de base et qui est utilisé par une station de base pour laquelle des synchronisations de
dispersion ont été détectées, et
b) un moyen de détection étant adapté pour détecter les synchronisations de crête auxquelles se produisent
une réception multivoie, en utilisant les synchronisations de dispersion détectées et ledit code d’embrouilla-
ge qui a été identifié;
c) un moyen de génération étant adapté pour générer un modèle d’auto-corrélation avec le centre à la
synchronisation de dispersion obtenu d’une station de base et des modèles d’auto-corrélation avec le centre
aux synchronisations de crête à l’instant où se produit la voie multiple, basée sur un modèle d’auto-corrélation
qui a été stocké à l’avance à partir dudit Code de Synchronisation Primaire partagé entre les stations de
base, où ce modèle d’auto-corrélation est obtenu par le calcul des valeurs de corrélation après avoir décalé
les synchronisations de deux CSP;
d) un moyen de soustraction étant adapté pour soustraire chacun desdits profils d’auto-corrélation générés
dudit profil des valeurs de corrélation, après avoir normalisé chaque valeur de corrélation dudit modèle
d’auto-corrélation qui a été stocké à l’avance; et
e) un moyen de recherche en cours d’adaptation pour la recherche d’une prochaine station de base à partir
du profil de valeur de corrélation qui a subi ladite soustraction, et pour chaque station de base détectée.
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