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Description

[0001] The present invention relates to a mobile tele-
phone system, and more particularly to a mobile tele-
phone system which adopts the site diversity reception
wherein a signal from a mobile station is received by a
plurality of base stations to choose the most available
base station.
[0002] Mobile telephone systems such as portable
telephone systems have been popularized widely. In a
mobile communication system of the cellular system, for
example, each of a plurality of base stations has an area
called cell covered by it, and the cells are disposed with-
out any gap among them to allow a mobile station to
communicate over a wide area.
[0003] In the cellular mobile telephone system, when
a mobile station moves into a new cell, the communica-
tion is switched over from the present base station to
the base station which covers the new cite without being
suffered from interruption of the communication. The
switch over of communication is called as "hand over".
[0004] Where a plurality of cells form an area in which
they overlap each other on the boundary between or
among them, if a mobile station roams into the overlap-
ping area, it can communicate with all of the base sta-
tions which cover the overlapping area, or in other
words, can communicate with a plurality of base stations
simultaneously.
[0005] This fact is utilized in a conventional mobile tel-
ephone system (for example, a spread spectrum sys-
tem) so that, when a mobile station is roaming around
the boundary of two base stations, the mobile station
communicates with the two base stations simultaneous-
ly. The method just described is adopted by the diversity
hand over which is disclosed, for example, in "From the
Beginning to Applications of the CDMA (Code Division
Multiple Access) Technique" by Takuro Satoh, published
by Linearize Company.
[0006] The diversity hand over described in the "CD-
MA Technique" is one of the communication system de-
scribed above, a reception of an upward link signal from
a mobile station to base station is utilized a site diversity
reception among a plurality of related base stations.
[0007] The conventional site diversity reception
among related base stations selection is described be-
low.
[0008] FIG. 1 is a schematic block diagram of a usual
mobile telephone system.
[0009] Referring to FIG. 1, base station 1 covers cell
2, and base station 3 covers cell 4. Base station 1 and
base station 3 communicate through base station con-
troller 6. Connector 7 to different networks is, for in-
stance, a mobile communication switch or a gateway
switch for connecting to a public telephone network.
[0010] The conventional mobile telephone system
has the space diversity configuration. In particular, when
cell 2 and cell 4 have an overlapping area among them
and mobile station 5 is roaming within the overlapping

area as seen in FIG. 1, mobile station 5 communicates
with both of base stations 1 and 3 simultaneously. The
signals received by the two base stations from mobile
station 5 are combined by a host station, i.e., base sta-
tion controller 6, and then transmitted to the other party
of communication.
[0011] FIG. 2 is a block diagram showing a structure
of a conventional base station and base station control-
ler.
[0012] Base station 1 includes receiver 1b for receiv-
ing a radio signal from mobile station 5 through recep-
tion antenna 1a, analog to digital converter 1c for con-
verting the analog signal from receiver 1b into a digital
signal, counter spreader 1d for counter spreading the
signal from analog to digital converter 1c, decoder 1e
for decoding the signal from counter spreader 1d, error
detector if for detecting whether the signal from decoder
1e contains some error or not, and reception level meas-
urement unit 1g for measuring the reception level of the
signal from counter spreader 1d. The signal from mobile
station 5 after the error detection by error detector If is
transmitted to base station controller 6. Also the infor-
mation of a result of the detection by error detector If
representing whether some error is included or not is
transmitted to base station controller 6. Further, also the
reception level measured by reception level measure-
ment unit 1g is transmitted to base station controller 6.
[0013] Also base station 3 similarly includes receiver
3b, analog to digital converter 3c, counter spreader 3d,
decoder 3e, error detector 3f, and reception level meas-
urement unit 3g. Base station 3 transmits a signal from
mobile station 5 after error detection by error detector
3f to base station controller 6, transmits information of
a result of detection by error detector 3f whether some
error is found or not to base station controller 6, and fur-
ther transmits a reception level measured by reception
level measurement unit 3g to base station controller 6.
[0014] Base station controller 6 includes selective
composition controller 6m, data buffer 6b for storing a
signal from base station 1, and data buffer 6c for storing
a signal from base station 3.
[0015] FIG. 3 is a block diagram showing an internal
structure of selective composition controller 6m shown
in FIG. 2.
[0016] A signal from mobile station 5 transmitted
through base station 1 is inputted to and stored into data
buffer 6b. A signal from mobile station 5 transmitted
through base station 3 is inputted to and stored into data
buffer 6c.
[0017] Selective composition controller 6m includes
no error data selector 6f, and highest reception level da-
ta selector 6k.
[0018] No error data selector 6f refers to information
of presence/absence of an error received from base sta-
tions 1 and 3 and controls data buffers 6b and 6c to se-
lect that one of the data stored in data buffers 6b and 6c
(signals from mobile station 5 received through base
stations 1 and 3) which includes no error.
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[0019] If both information of presence/absence of er-
ror received from base stations 1 and 3 indicates ab-
sence of error, then either information may be selected.
On the other hand, if both information of presence/ab-
sence of error received from base stations 1 and 3 indi-
cates presence of error, no error data selector 6f informs
highest reception level data selector 6k of the presence
of error.
[0020] If both information of presence/absence of er-
ror received from base stations 1 and 3 indicates pres-
ence of error, then highest reception level data selector
6k refers to reception levels received from base stations
1 and 3, and controls data buffers 6b and 6c to be se-
lected either one having higher reception level data.
[0021] In this manner, that one of the data stored in
data buffers 6b and 6c which is selected by selective
composition controller 6m is transmitted to connector 7
to a different network.
[0022] As described above, in the conventional mo-
bile telephone system, a signal from a mobile station to
a base station (upward link signal) is received by a plu-
rality of base stations, and each of the base stations per-
forms error detection detecting an error detection signal
included periodically (for example, at intervals of 10 ms)
in the received signal and measurement of the reception
level. Then, each of the base stations sends results of
the error detection and the measurement of the recep-
tion level to a base station controller which is connected
to the base stations and acts as a controlling apparatus
to them. The base station controller selects one of the
signals sent thereto from the base stations which is free
from an error, but if all of the received signals contain
an error, then the base station controller selects that one
of the received signals which has the highest reception
level, thereby to assure augmented reception quality.
[0023] In a mobile telephone system, a signal is divid-
ed into units called frames before it is transmitted from
a mobile station to a base station. Error detection code
mentioned above is provided for each frame formed with
a time width of, for example, 10 ms, so that a transmis-
sion error can be detected in units of a frame.
[0024] FIG. 4 is a diagrammatic view showing an ex-
ample of a structure of a frame used in a mobile tele-
phone system.
[0025] As seen in FIG. 4, the frame shown is formed
with a time width of 10 ms and includes user information
bits which are real information transmitted by a mobile
station and CRC (Cyclic Redundancy Check) check bits
which form error detection codes.
[0026] However, in a conventional selection diversity
system, if all of signals transmitted from a base station
contain an error, then a base station controller selects
one of the signals which has the highest reception level.
Therefore, a signal transmitted to a connector to a dif-
ferent network in this instance contains an error without
exception.
[0027] Where a signal in the form of a voice signal is
transmitted, conversation is possible even if the signal

includes some error. However, advancement of multi-
media technology in recent years has increased trans-
mission of data of images and the like information.
Where the signal to be transmitted is data of images or
the like, even a small amount of data error disables the
value of data.
[0028] Therefore, a mobile telephone system which
allows further reduction of the error rate than ever is de-
manded.
[0029] EP-A-0609188 discloses an erasure decoder
and decoding method for use in a concatenated error
correcting scheme for data transmission systems. In the
method of EP-A-0609188, an estimate is generated for
the code word of each demodulated signal. The code
word estimates are then checked in order to determine
whether an error exists in each of the decoded word es-
timates. An output signal is generated for any decoded
code word estimate detected to be error-free. If no de-
coded code word estimated is detected to be error-free,
a code word error is generated. US 5,719,871 describes
a method and apparatus for performing diversity voting
in a communication system. The base station control
center of the apparatus disclosed in US 5,719,871 com-
pares the transferred signal from each base station in
order to select one priority word.
[0030] It is an object of the present invention to pro-
vide a mobile telephone system of the selective diversity
type which can transmit data with a reduced error rate.
[0031] This object is achieved with the features of the
claims.
[0032] The first characteristic of the present invention
resides in that, as described in connection with the first
embodiment, when all of the signals received by the re-
ceivers in the among base stations selective diversity
contain a communication error, the opportunity to obtain
a no error signal can be increased by dividing the signal
received by each of the base stations into a plurality of
units and performing reconstruction and error re-detec-
tion for all possible combinations of the divided units of
the received signals.
[0033] The second characteristic of the present inven-
tion resides in that, as described in connection with the
second embodiment, when all of the signals received by
the receivers in the among base stations selective di-
versity contain a communication error, the opportunity
to obtain a no error signal can be increased by perform-
ing comparison of the signals received by the base sta-
tions with each other in units of a bit and performing re-
construction and error re-detection for all possible com-
binations of information bits at positions of the signals
at which the signals are different from each other.
[0034] The third characteristic of the present invention
resides in that, as described in connection with the third
embodiment, when all of the signals received by the re-
ceivers in the among base stations selective diversity
contain a communication error, the error correction ca-
pability by Reed-Solomon decoding can be augmented
by comparing the signals received through the base sta-
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tions with each other to detect a position at which the
signals are different from each other and using the po-
sition as error symbol position information in Reed-Solo-
mon (RS) decoding used for data communication.
[0035] The fourth characteristic of the present inven-
tion resides in that, although a frame reconstruction
function and an error detection function are additionally
provided as new functions to the base station controller,
a conventional communication protocol can be used as
the communication protocol between the base stations
and the base station controller.
[0036] The fifth characteristic of the present invention
resides in that, as described in connection with the
fourth embodiment, when all of the signals received by
the receivers in the among base stations selective di-
versity contain a communication error, by dividing each
of the signals received by the base stations into a plu-
rality of units, determining reliability information for each
of the signal units and reconstructing a frame with the
divided signal units selectively used in a descending or-
der of the reliability, a combination of no error signal
units can be find out rapidly.

FIG. 1 is a schematic diagrammatic view of a mobile
telephone system;
FIG. 2 is a block diagram showing a structure of a
conventional base station and base station control-
ler;
FIG. 3 is a block diagram showing an internal struc-
ture of a selective composition controller shown in
FIG. 2;
FIG. 4 is a diagrammatic view showing an example
of a structure of a frame used in a mobile telephone
system;
FIG. 5 is a block diagram showing a structure of a
base station and a base station controller in a first
embodiment of a mobile telephone system accord-
ing to the present invention;
FIG. 6 is a block diagram showing an internal struc-
ture of a selection combination controller shown in
FIG. 5;
FIG. 7 is a flow chart illustrating operation of the first
embodiment of the present invention;
FIG. 8 is a diagrammatic view illustrating a dividing
manner of a frame in the first embodiment;
FIG. 9 is a diagrammatic view showing an example
of reconstruction of a frame in the first embodiment;
FIGS. 10(a) to 10(d) are diagrammatic views show-
ing an example of combinations of units upon de-
composition and reconstruction of a frame;
FIG. 11 indicates the frame error rate and the
number of combinations which require processing
when the number of base stations (base stations
related for a diversity reception) with regard to
which selective composition is performed and the
frame dividing number are varied;
FIG. 12 is a flow chart illustrating operation of a sec-
ond embodiment of the present invention;

FIGS. 13(a) to 13(f) are diagrammatic views illus-
trating significance of comparison which is per-
formed in units of a bit of a frame by a frame recon-
struction unit shown in FIG. 5 in the second embod-
iment of the present invention;
FIGS. 14(a) to 14(f) are diagrammatic views illus-
trating the number of combinations in frame recon-
struction performed by the frame reconstruction unit
shown in FIG. 5 in the second embodiment of the
present invention;
FIGS. 15(a) to 15(g) are diagrammatic views illus-
trating the number of combinations in frame recon-
struction performed by the frame reconstruction unit
shown in FIG. 5 in the second embodiment of the
present invention;
FIGS. 16(a) to 16(f) are diagrammatic views illus-
trating determination of which one of combinations
in frame reconstruction performed by the frame re-
construction unit shown in FIG. 5 is a promising can-
didate in the second embodiment of the present in-
vention;
FIG. 17 is a block diagram showing a structure of a
base station controller of a third embodiment of a
mobile telephone system according to the present
invention; and
FIG. 18 is a flow chart illustrating operation of the
third embodiment of the present invention.

[0037] In the following, embodiments of the present
invention is described with reference to the drawings.
[0038] As described above, a base station controller
in a conventional mobile telephone system which re-
ceives a signal originated from a certain mobile station
through a plurality of base stations selects and adopts
one of the signals which has the highest reception level
if all of the signals received from the base stations con-
tain some error. Therefore, the signals from those of the
base stations which are not selected are not utilized but
abandoned in vain. With attention paid to this fact, the
present invention contemplates reduction of the error
rate of a transmission signal by utilizing the signals from
the base stations which are not selected.
[0039] In the embodiments described hereinafter, the
mobile telephone system has a general construction
similar to that described above with reference to FIG. 1,
and therefore, it will be described with reference to FIG.
1. Further, the embodiments described hereinafter are
applied to a CDMA mobile telephone system. Also it is
assumed that a signal transmitted from a mobile station
to a base station is transmitted in units of a frame having
the structure shown in FIG. 4.
[0040] FIG. 5 is a block diagram showing a structure
of a base station and a base station controller in a first
embodiment of a mobile telephone system according to
the present invention.
[0041] In the present embodiment, mobile station 5
shown in FIG. 1 communicates simultaneously with two
base stations including base station 11 and base station
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13 shown in FIG. 5, and base station controller 16 shown
in FIG. 5 connected to connector 7 to a different network
serves as a base station controller of base stations 11
and 13.
[0042] Base station 11 includes receiver 11b for re-
ceiving a radio signal from mobile station 5 through re-
ception antenna 11a, analog to digital converter 11c for
converting the analog signal from receiver 11b into a dig-
ital signal, counter spreader 11d for counter spreading
the signal from analog to digital converter 11c, decoder
11e for decoding the signal from counter spreader 11d,
error detector 11f for detecting whether the signal from
decoder 11e contains some error or not, and reception
level measurement unit 11g for measuring the reception
level of the signal from counter spreader 11d. The signal
from mobile station 5 after the error detection by error
detector 11f is transmitted to base station controller 16.
At this time, also the information of presence/absence
of error as a result of the detection by error detector 11f
is transmitted to base station controller 16. Further, also
the reception level measured by reception level meas-
urement unit 11g is transmitted to base station controller
16.
[0043] Also base station 13 similarly includes receiver
13b, analog to digital converter 13c, counter spreader
13d, decoder 13e, error detector 13f and reception level
measurement unit 13g. Base station 13 transmits a sig-
nal from mobile station 5 after error detection by error
detector 13f to base station controller 16, and transmits
information of presence/absence of error as a result of
detection by error detector 13f to base station controller
16. Base station 13 further transmits a reception level
measured by reception level measurement unit 13g to
base station controller 16.
[0044] Base station controller 16 includes selective
composition controller 16a, data buffer 16b for storing a
signal from base station 11, data buffer 16c for storing
a signal from base station 13, frame reconstruction unit
16d, and error detector 16e.
[0045] FIG. 6 is a block diagram showing an internal
structure of selective composition controller 16a shown
in FIG. 5.
[0046] A signal from mobile station 5 transmitted
through base station 11 is inputted to and stored into
data buffer 16b, and the signal from mobile station 5
transmitted through base station 13 is inputted to and
stored into data buffer 16c.
[0047] Selective composition controller 16a includes
no error data selector 16f, frame reconstruction control-
ler 16g, and highest reception level data selector 16h.
[0048] The present embodiment is described in more
detail below with reference to FIGS. 5 and 6.
[0049] A signal transmitted from mobile station 5 is re-
ceived by a plurality of base stations. For example, the
signal is received by base stations 11 and 13 shown in
FIG. 5.
[0050] In base stations 11 and 13, receiver 11b and
13b perform high frequency demodulation of the signals

received by reception antenna 11a and 13a, and counter
spreaders 11d and 13d counter spread the output sig-
nals of the high frequency demodulation which signals
have been spread using pseudo noise code (PN) at the
mobile station 5, so that the counter spread signal are
sent to decoder 11e and 13e, and to reception level
measurement unit 11g and 13g
consecutively.
[0051] Decoders 11e and 13e decode the signals
from counter spreaders 11d and 13d into user informa-
tion signals, and error detectors 11f and 13f perform er-
ror detection with CRC (Cyclic Redundancy Check) bits
of the user information signals, respectively. Reception
level measurement units 11g and 13g measure the lev-
els of the received signals.
[0052] Base stations 11 and 13 transmit the user in-
formation bits and the CRC check bits shown in FIG. 4,
the error presence/absence information of results of the
detection by error detectors 11f and 13f, and the recep-
tion level information of results of the measurement by
reception level measurement units 11g and 13g, respec-
tively, to base station controller 16.
[0053] As seen in FIG. 6, the user information bits and
the CRC check bits from error detectors 11f and 13f are
inputted to data buffers 16b and 16c, respectively. The
error presence/absence information from error detec-
tors 11f and 13f is inputted to no error data selector 16f
of selective composition controller 16a. The reception
level information from reception level measurement
units 11g and 13g is inputted to highest reception level
data selector 16h of selective composition controller
16a.
[0054] Selective composition controller 16a controls
data buffers 16b and 16c which store the user informa-
tion bits and the CRC bits, frame reconstruction unit 16d
which divides and reconstructs a frame formed from the
user information bits and the CRC check bits, and error
detector 16e which performs error correction of the re-
constructed frame with the CRC check bits. The user
information is sent from data buffers 16b and 16c to con-
nector 7 to a different network directly or through frame
reconstruction unit 16d and error detector 16e.
[0055] Operation of the present embodiment is de-
scribed hereinafter.
[0056] FIG. 7 is a flow chart illustrating operation of
the first embodiment of the present invention.
[0057] A signal (upward link signal) from mobile sta-
tion 5 to a base station is received by a plurality of base
stations (in the present embodiment, base stations 11
and 13). Each base station performs error detection with
an error detection signal (CRC check bits) contained in
each radio frame (for example, of 10 ms) of a decoded
signal illustrated in FIG. 4 and reception level measure-
ment for each period of transmission power, and sends
a result of the error detection and the measured recep-
tion level to a base station controller (in the present em-
bodiment, base station controller 16) connected as a
host apparatus to the base station.
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[0058] Information to be sent from each base station
to the base station controller in the present embodiment
includes:

1. user information (user information bits);
2. error detection information of the user information
(CRC check bits);
3. error presence/absence information of the user
information (CRC check: OK/NG(no good)); and
4. reception level information of a frame (Eb/I0: ratio
between user information bit energy and average
interference energy per band).

[0059] No error data selector 16f of base station con-
troller 16 decides whether the frames received from the
base stations contain a no error frame (step F1). If a no
error frame is detected, then no error data selector 16f
instructs that one of data buffers 16b and 16c, in which
the no error frame is stored, to output the frame, thereby
to transmit the no error frame to connector 7 to a differ-
ent network (step F2).
[0060] On the other hand, if it is decided in step F1
that all of the frames from the base stations contain
some error, then no error data selector 16f informs frame
reconstruction controller 16g of the decision, and frame
reconstruction unit 16d performs decomposition and re-
construction of the frames stored in data buffers 16b and
16c under the control of frame reconstruction controller
16g (step F3). The reconstruction is described herein-
after.
[0061] FIG. 8 is a diagrammatic view illustrating divi-
sion of a frame in the first embodiment.
[0062] As FIG. 8 shows, in the present embodiment,
each frame (composed of user information bits and CRC
check bits) is divided into a predetermined number of (2
in FIG. 8) parts (a part obtained by such division is here-
inafter referred to as "unit"), and units obtained by divid-
ing one or more frames from one or more other base
stations are selectively combined to build up a no error
frame. FIG. 8 specifically illustrates division of a frame
into two units, and the former divisional unit is called first
unit 17 while the latter divisional unit is called second
unit 18.
[0063] FIG. 9 is a diagrammatic view illustrating an ex-
ample of a steps of a way how to reconstruct a frame in
the first embodiment.
[0064] In the reconstruction way illustrated in FIG. 9,
the frame from base station 11 includes first unit 17a
and second unit 18a, and the frame from base station
13 includes first unit 17b and second unit 18b. The frame
from base station 11 has an error only in first unit 17a
thereof while the frame from base station 13 has an error
only in second unit 18b. In this instance, a no error frame
can be produced by selecting and combining second
unit 18a of the frame from base station 11 and first unit
17b of the frame from base station 13.
[0065] In actual processing, it is not known in which
unit a frame has an error. Therefore, each time units are

combined, error detection with CRC check bits is per-
formed to determine whether the combination is no error
or not, and the processing must be repeated until a no
error combination is found out. In the following, the
processing will be described with reference to FIG. 7.
[0066] When a certain combination is produced (step
F3), error detection is performed for the combination
(step F4). The error correction is the same processing
as that performed by error detectors 11f and 13f shown
in FIG. 5 and uses CRC check bits.
[0067] A result of the error detection in step F4 is
transmitted to frame reconstruction controller 16g.
Frame reconstruction controller 16g decides whether a
frame provided by the combination of units has no error
(step F5). If the frame is no error frame, then frame re-
construction controller 16g instructs error detector 16e
to transmit the combined frame to connector 7 to trans-
fer to a different network (step F6).
[0068] If the result of the error detection in step F4
proves that the combined units has some error (step
F5), then frame reconstruction controller 16g decides
whether reconstruction and error detection have been
performed for all possible combinations or not (step F7).
[0069] If it is decided in step F7 that there remains a
combination for which reconstruction and error detec-
tion have not been performed yet, then the control re-
turns to step F3 so that reconstruction and error detec-
tion may be performed for the remained new combina-
tion.
[0070] If the decision in step F7 reveals that recon-
struction and error detection have been performed for
all possible combinations, frame reconstruction control-
ler 16g transmits this information to highest reception
level data selector 16h. Receiving the information, high-
est reception level data selector 16h refers to the recep-
tion level information from reception level measurement
units 11g and 13g of base stations 11 and 13 and in-
structs data buffers 16b and 16c to transmit that one of
the frames stored in data buffers 16b and 16c which has
a higher reception level to connector 7 to transfer to a
different network (step F8).
[0071] In the present embodiment, the number of
base stations from which the base station controller re-
ceives a signal simultaneously is 2 and the number of
units into which a frame is divided is 2.
However, the present invention is not limited to this, and
both numbers can be determined arbitrarily and an in-
crease of the numbers increases the possibility of repro-
duction of a no error frame.
Nevertheless, an excessive increase of the unit num-
bers excessively increases the number of combinations
and may possibly give rise to an excessive increase of
the processing time.
A possible countermeasure against this problem is to
determine in advance a maximum number of times of
actual combinations (for example, 10 times) by which a
frame reconstructing operation is allowed to be per-
formed repetitively within a restricted processing time
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period, stop a reconstructing operation at a point of time
when the maximum number of times is reached and
send that one of error-containing frames transmitted
from a plurality of base stations which has the highest
reception level to connector 7 to a different network.
[0072] FIGS. 10(a) to 10(d) are diagrammatic views
showing an example of combinations of units upon di-
vision and reconstruction of a frame.
[0073] FIGS. 10(a) to 10(d) specifically illustrate an
example of combinations of units when a frame is divid-
ed into two units and selective composition of the units
is performd with regard to two base stations. Similarly
to the frames shown in FIG. 9, the frame from base sta-
tion 11 includes first unit 17a and second unit 18b while
the frame from base station 13 includes first unit 17b
and second unit 18b.
[0074] Referring to FIGS. 10(a) to 10(d), the symbol
OK shown on any unit represents that the unit is no error,
and NG represents that the unit has some error.
[0075] In the example shown, first unit 17a of the
frame from base station 11 is no error while second unit
18a of the frame from base station 11 has some error,
and first unit 17b of the frame from base station 13 is no
error while second unit 18b of the frame from base sta-
tion 13 has some error.
[0076] Further in FIGS. 10(a) to 10(d), any under-
scored symbol OK or NG represents that the unit is se-
lected upon reconstruction. In particular, FIG. 10(a) il-
lustrates a case wherein first unit 17a of the frame from
base station 11 and second unit 18a of the frame of base
station 11 are selectively composed;
FIG. 10(b) illustrates another selective combination of
first unit 17a of the frame from base station 11 and sec-
ond unit 18b of the frame from base station 13; FIG. 10
(c) illustrates a further selective combination of first unit
17b of the frame from base station 13 and second unit
18a of the frame from base station 11; and FIG. 10(d)
illustrates a still further selective combination of first unit
17b of the frame from base station 13 and second unit
18b of the frame from base station 13.
[0077] As seen from FIGS. 10(a) to 10(d), the number
of possible combinations of units in the present case is
four. However, each of the combinations of FIGS. 10(a)
and 10(d) includes units of the same frame which orig-
inally contains an error and has no possibility that it may
become no error. Therefore, the combinations of FIGS.
10(a) and 10(d) can be eliminated from those combina-
tions for which the operations in steps F3 and F4 of FIG.
7 are performed, and the operations should be per-
formed only for the two combinations of FIGS. 10(b) and
10(c).
[0078] Further, if it is assumed that an error pattern
has such a simplified characteristic that, when an error
is caused to appear in a frame by radio transmission, a
bit error possibly occurs in an equal probability in all
units, then although the four patterns shown in FIGS. 10
(a) to 10(d) are available as possible combinations of
units, the two patterns of FIGS. 10(b) and 10(c) among

them provide a frame which may possibly contain no er-
ror.
[0079] Where a frame is divided into two units and the
units of the frame received by two base stations are
combined to selectively compose a frame in this man-
ner, the error rate of a frame to be transmitted from base
station controller 16 to connector 7 to transfer to a dif-
ferent network can be reduced to 1/2 by rearrangement
and error detection for two combinations of the units.
[0080] FIG. 11 is a table which indicates, in the form
of a list, the frame error rate and the number of combi-
nations which require processing when the number of
base stations (base stations of a diversity reception)
with regard to which selective composition is performed
and the frame dividing number are varied to various val-
ues.
[0081] As seen from FIG. 11, the frame error rate de-
creases as the number of diversity base stations in-
creases and as the frame dividing number increases.
Although the number of combinations of units increases
as the number of diversity base stations increases and
as the frame dividing number increases, the required
processing is possible if a high speed operation unit
such as, for example, a digital signal processor (DSP)
is used.
[0082] A second embodiment of the present invention
is described hereinafter.
[0083] The present embodiment has a structure sim-
ilar to that of the first embodiment described above with
reference to FIGS. 5 and 6. Therefore, the present em-
bodiment will be described with reference to FIGS. 5 and
6.
[0084] FIG. 12 is a flow chart illustrating operation of
the second embodiment of the present invention.
[0085] A signal from mobile station 5 to a base station
(upward link signal)is received by a plurality of base sta-
tions (in the present embodiment, base stations 11 and
13). Each base station performs error detection with an
error detection signal (CRC check bits) contained in
each radio frame (for example, of 10 ms) of a decoded
signal illustrated in FIG. 4 and reception level measure-
ment for each period of transmission power, and sends
a result of the error detection and the measured recep-
tion level to a base station controller (in the present em-
bodiment, base station controller 16) connected as a
managing apparatus to the base station.
[0086] Information to be sent from each base station
to the base station controller in the present embodiment
includes:

1. user information (user information bits);
2. error detection information of the user information
(CRC check bits);
3. error presence/absence information of the user
information (CRC check: OK/NG); and
4. reception level information of a frame (Eb/I0: ratio
between user information bit energy and average
interference energy per band).
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[0087] No error data selector 16f of base station con-
troller 16 decides whether the frames received from the
base stations contain a no error frame (step G1). If a no
error frame is detected, then no error data selector 16f
instructs that one of data buffers 16b and 16c, in which
the no error frame is stored, to output the frame, thereby
to transmit the no error frame to connector 7 to transfer
to a different network (step G2).
[0088] On the other hand, if it is decided in step G1
that all of the frames from the base stations include
some error, then no error data selector 16f informs frame
reconstruction controller 16g of the result of decision,
and frame reconstruction unit 16d compares the frame
stored in data buffer 16b and the frame stored in data
buffer 16c for unit of bit base under the control of frame
reconstruction controller 16g to detect those bits which
do not exhibit coincidence (step G3). The significance
of the detection of incoincident bits will be described
here with reference to FIGS. 13(a) to 13(f).
[0089] FIGS. 13(a) to 13(f) are diagrammatic views il-
lustrating significance of comparison in units of a bit be-
tween frames performed by frame reconstruction unit
16d shown in FIG. 5 in the second embodiment of the
present invention.
[0090] FIGS. 13(a) to 13(f) specifically illustrate sig-
nificance of comparison when a frame transmitted from
mobile station 5 is composed of bits all equal to 0 for
simplified description. When the frame shown is re-
ceived by the base stations, base station 11 receives a
certain bit of "0" as "1" in error, and base station 13 re-
ceives another bit of "0" as "1" in error.
[0091] When the frame received by base station 11
and the frame received by base station 13 include bits
which are different from each other in this manner, a
combination which provides a frame having no error can
be found out by performing comparison between the two
frames to detect incoincident bits and successively
change the incoincident bits to 1 or 0 until a result of a
CRC check which exhibits no error is obtained.
[0092] Referring back to FIG. 12, if an incoincident bit
is detected in step G3, then one of combinations of 0
and 1 at the incoincident bit is selected (step G4) and
error detection is performed for the combination by error
detector 16e (step G5). The error detection is the same
processing as that performed by error detectors 11f and
13f shown in FIG. 5 and uses CRC check bits.
[0093] A result of the error detection in step G5 is
transmitted to frame reconstruction controller 16g.
Frame reconstruction controller 16g decides based on
the received result of the error detection whether a
frame based on the combination has no error (step G6).
If the frame is no error one, then frame reconstruction
controller 16g instructs error detector 16e to transmit the
frame formed from the combination to connector 7 to
transfer to a different network (step G7).
[0094] If the result of the error detection in step G5
proves that the frame formed from the combination con-
tains some error (step G6), then frame reconstruction

controller 16g decides whether reconstruction and error
detection have been performed for all possible combi-
nations or not (step G8).
[0095] If the decision in step G8 reveals that there re-
mains a combination for which reconstruction and error
detection have not been performed yet, then the control
returns to step G4 so that reconstruction and error de-
tection may be performed for the remained new combi-
nation.
[0096] If the decision in step G8 reveals that recon-
struction and error detection have been performed for
all possible combinations, then base station controller
16 transmits the decision to highest reception level data
selector 16h. Highest reception level data selector 16h
receiving the decision refers to the reception level infor-
mation from reception level measurement units 11g and
13g of base stations 11 and 13 and instructs data buffers
16b and 16c to transmit that one of the frames stored in
data buffers 16b and 16c which has a higher reception
level to connector 7 to transfer to a different network
(step G9).
[0097] In the second embodiment described above,
the number of base stations from which the base station
controller receives a signal simultaneously is 2. Howev-
er, the present invention is not limited to this, and the
number of base stations can be set to any value. The
more the value increases, the more the possibility that
a no error frame can be reconstructed increases.
[0098] In the second embodiment, the number of
combinations which can be reconstructed by frame re-
construction unit 16d depends upon the number of base
stations from which the base station controller receives
a signal simultaneously and the number of erroneous
bits in a frame. However, an excessive increase of the
number of combinations may possibly give rise to an ex-
cessive increase of the processing time. A possible
countermeasure against this problem is to determine in
advance a maximum number of times (for example, 10
times) by which a frame reconstructing operation is al-
lowed to be performed repetitively within a restricted
processing time period, stop a reconstructing operation
at a point of time when the maximum number of times
is reached and send that one of error-contained frames
transmitted from a plurality of base stations which has
the highest reception level to connector 7 to transfer to
a different network.
[0099] FIGS. 14(a) to 14(f) are diagrammatic views il-
lustrating the number of combinations in frame recon-
struction performed by frame reconstruction unit 16d
shown in FIG. 5 in the second embodiment of the
present invention.
[0100] In the reconstruction illustrated in FIGS. 10(a)
to 10(f), in order to facilitate the description, all bit errors
occur with different bits between the base stations, and
the frame transmitted from mobile station 5 is formed
from bits all equal to 0. Further, in the reconstruction il-
lustrated, the frames exhibit two incoincident bits, and
two-station selective diversity is used.

13 14



EP 0 998 057 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0101] When the frame transmitted from mobile sta-
tion 5 shown in FIG. 14 is received by the base stations,
base station 11 receives a certain bit of "0" as "1" in error
and base station 13 receives another bit of "0" as "1" in
error. In particular, when the correct bits transmitted
are ...0...0... and the received data of base station 11
are ...1...0... while the received data of base station 13
are ...0...1..., four possible combinations of bits are ...
0...0..., ...0...1..., ...1...0... and ...1...1.... Since the com-
binations of ...0...1... and ...1...0... among them are al-
ready known as error-containing combinations, they can
be eliminated from an object of frame reconstruction,
and error detection should be performed only for the two
combinations of ...0...0... and ...1...1....
[0102] Accordingly, the maximum number of times of
frame reconstruction is 22 - 2 = 2 times where one frame
contains two incoincident bits, 23 - 2 = 6 times where
one frame contains three incoincident bits, 24 - 2 = 14
times where one frame contains four incoincident bits,
and 2N - 2 times where one frame includes N incoinci-
dent bits.
[0103] Next, an example of 3-station selective diver-
sity in the second embodiment of the present invention
will be described with reference to FIGS. 15(a) to 15(g).
[0104] FIGS. 15(a) to 15(g) are diagrammatic views
illustrating the number of combinations in frame recon-
struction performed by frame reconstruction unit 16d
shown in FIG. 5 in the second embodiment of the
present invention.
[0105] In the reconstruction illustrated in FIGS. 15(a)
to 15(g), in order to facilitate the description, all bit errors
occur with different bits between the base stations, and
the frame transmitted from mobile station 5 is formed
from bits all equal to 0. Further, in the reconstruction il-
lustrated, the frames exhibit three incoincident bits, and
three-station selective diversity is used.
[0106] In the example illustrated in FIGS. 15(a) to 15
(g), the correct bits transmitted are ...0...0...0...; the re-
ceived data of the first base station are ...1...0...0...; the
received data of the second base station are ...0...0...
1...; and the received data of the third base station are ...
0...1...0.... In this case, the eight combinations of bits
of ...0...0...0..., ...0...0...1..., ...0...1...0..., ...0...1...
1..., ...1...0...0..., ...1...0...1..., ...1...1..., and ...1...1...
1.... Among them, the combinations ...1...0...0..., ...0...
0...1... and ...0...1...0... are already known as error-con-
taining combinations, and therefore, they can be elimi-
nated from an object of frame reconstruction. Conse-
quently error detection should be performed for the five
combinations of ...0...0...0..., ...0...1...1..., ...1...0...
0..., ...1...0...1..., ...1...1..., and ...1...1...1....
[0107] Accordingly, the maximum number of times of
frame reconstruction is 23 - 3 = 5 times where one frame
includes three incoincident bits, 24 - 3 = 13 times where
one frame includes four incoincident bits, and 2N - 3
times where one frame includes N incoincident bits.
[0108] Next, an example of a method of selecting a
bit upon reconstruction of a frame in the second embod-

iment of the present invention will be described with ref-
erence to FIGS. 16(a) to 16(f). As described above, an
increase of the number of incoincident bits increases the
number of combinations of bits upon reconstruction of
a frame as much and give rises to an increase of the
processing time. Therefore, a technique for discovering
a combination of bits, from which a no error frame can
be formed, as fast as possible is described.
[0109] FIGS. 16(a) to 16(f) are diagrammatic views il-
lustrating which one of combinations in frame recon-
struction performed by frame reconstruction unit 16d
shown in FIG. 5 in the second embodiment of the
present invention is a promising candidate.
[0110] In the reconstruction illustrated in FIGS. 16(a)
to 16(f), in order to facilitate the description, all bit errors
occur with different bits among the base stations, and
the frame transmitted from mobile station 5 is formed
from bits all equal to 0. Further, in the reconstruction il-
lustrated, the frames exhibit six incoincident bits, and
three-station selective diversity is used.
[0111] As is seen in FIGS. 16(a) to 16(f), where the
number of base stations which perform selective diver-
sity is three or more, an incoincident bit of a base station
may possibly have a value different from that of another
base station but same as that of a further base station.
For example, in FIGS. 16(a) to 16(f), the value of the
leftmost one of the incoincident bits shown is 1 in the
frame received by the first base station, but 0 in the
frame received by the second base station and 0 in the
frame received by the third base station. Accordingly, at
this bit, the second and third base stations receive "0",
and it is considered from the principle of majority that
possibly the value of the bit is 0 rather than 1.
[0112] Thus, when frame reconstruction unit 16d
shown in FIG. 5 performs frame reconstruction, it first
produces a frame which adopts a combination which us-
es values determined by majority for individual incoinci-
dent bits, and then error detection by error detector 16e
is performed for the frame. This reduces the processing
time required to find out a no error frame.
[0113] FIG. 17 is a block diagram showing a structure
of a base station controller in a third embodiment of a
mobile telephone system according to the present in-
vention.
[0114] In the present embodiment, the present inven-
tion is applied to a communication system which uses
the Reed-Solomon code which is one of conventionally
well-known error correction codes.
[0115] The structure of the present embodiment is dif-
ferent from that of the first embodiment of the present
invention described above in that the base station con-
troller includes a data buffer for storing data from base
stations, an external code frame selective composition
controller for processing an external code for data com-
munication, an external code frame reconstruction unit,
a Reed-Solomon decoder for an external code, and an
error detector for performing a CRC check.
[0116] In the present embodiment, mobile station 5
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shown in FIG. 1 communicates simultaneously with
three base stations 21, 22 and 23 shown in FIG. 17.
Base stations 21, 22 and 23 are connected to base sta-
tion controller 24 shown in FIG. 17 which serves as a
managing apparatus to them, and base station control-
ler 24 is connected to connector 7 to interface with dif-
ferent networks.
[0117] Base station controller 24 includes external
code frame selective composition controller 24a, data
buffer 24b for storing a signal from base station 21, data
buffer 24c for storing a signal from base station 22, data
buffer 24d for storing from base station 23, external code
frame reconstruction unit 24e, Reed-Solomon decoder
24f, and error detector 24g.
[0118] Operation of the present embodiment will be
described below.
[0119] FIG. 18 is a flow chart illustrating operation of
the third embodiment of the present invention.
[0120] The Reed-Solomon code adds check symbols
to information symbols to allow error correction and loss
correction. The error correction here signifies a process
of restoring a correct signal transmitted from the trans-
mission side when it is not known which symbol of a re-
ceived signal is erroneous, and the loss correction sig-
nifies a process of restoring a correct signal transmitted
from the transmission side when it is known which sym-
bol of a received signal is erroneous.
[0121] As it is well known in the art, an error correction
capability can correct N error symbols when 2N check
symbols are referred. The error correction can be per-
formed when error symbol position information (infor-
mation of which bit of a received signal is erroneous) is
not available. On the other hand, the lost symbol cor-
rection capability can correct 2N lost symbols where 2N
check symbols are referable. The lost symbol correction
can be performed when error symbol position informa-
tion is available. In short, if error symbol positions are
known, a number of symbols twice that where they are
unknown can be corrected.
[0122] In the operation illustrated in FIG. 18, detection
of error bits is performed first (step H1). In the detection
of error bits, frames received from a plurality of base
stations are compared with each other for bit unit base
in a similar manner as in the second embodiment of the
present invention described above.
[0123] One symbol is composed of, for example, 6
bits. If such an incoincident bit as described above in
connection with the second embodiment of the present
invention is included in the 6 bits, then the symbol
formed from the 6 bits is determined as an error symbol
(step H2). In particular, if the positions of error bits of
signals received from the base stations are different
from each other, then error symbol position information
is obtained by the processing just described. According-
ly, the present embodiment is advantageous in that it
exhibits a high probability that error position information
may be obtained, so that it allows the correction of a
number of symbols twice than the number of symbols

which can be corrected in a communication system
which merely uses the Reed-Solomon code.
[0124] Then, it is checked whether lost symbol cor-
rection is available or not (whether error position infor-
mation has been obtained or not) (step H3). If lost sym-
bol correction is possible, then the error position infor-
mation is used to perform lost symbol correction (step
H4), and then a CRC check is performed for a result of
the lost symbol correction to perform error detection
(step H5). If no error is detected by the error detection,
then the processing comes to an end. However, if an
error is detected, since the remain of the error signifies
that the error position information in step H2 was wrong,
ordinary error correction with the Reed-Solomon code
is performed (step H7).
[0125] Then, CRC checking is performed for a result
of the error correction in step H7 to perform error detec-
tion (step H8). If no error is detected by the error detec-
tion, then the processing comes to an end. However, if
an error is detected, then decision by majority described
above with reference to FIG. 16 is performed (step H11).
Since the decision by the majority requires that the
number of base stations with regard to which diversity
is performed shall be three or more, the flow chart of
FIG. 18 includes step H10 inserted for confirming the
number of base stations, i.e., the site number.
[0126] After the decision by majority, step H11 is per-
formed, ordinary error correction with the Reed-Solo-
mon code is performed for a result of the decision by
majority (step H12). Then, a CRC check is performed
for a result of the error correction in step H12 to perform
error detection (step H13).
[0127] If no error is detected by the error detection,
then the processing comes to an end. However, if an
error is detected also by the error detection, then, for
example, that one of the error-containing frames trans-
mitted from the base stations which has the highest re-
ception level may be transmitted to connector 7 to trans-
fer to a different network similarly as in the second em-
bodiment of the present invention described above.
[0128] Next, a fourth embodiment of a mobile tele-
phone system according to the present invention will be
described. In the present embodiment, the present in-
vention is applied to a communication system which em-
ploys a convolution coding/Viterbi decoding method
which is one of conventionally well-known error correc-
tion codes.
[0129] The present embodiment has a structure sim-
ilar to that of FIGS. 5 and 6 and operates in accordance
with an operation flow chart similar to that of FIG. 7.
Therefore, the present embodiment will be described
with reference to FIGS. 5, 6 and 7.
[0130] First, the structure of the present embodiment
will be described with reference to FIGS. 5 and 6.
[0131] A signal transmitted from mobile station 5 is re-
ceived by a plurality of base stations. For example, it is
received by base stations 11 and 13 shown in FIG. 5.
[0132] In each of base stations 11 and 13, receiver

17 18



EP 0 998 057 B1

11

5

10

15

20

25

30

35

40

45

50

55

11b or 13b performs high frequency demodulation of the
signal received by reception antenna 11a or 13a, and
counter spreader 11d or 13d counter spreads the result-
ing signal from receiver 11b or 13b, which is a signal
spread with pseudo noise (PN) codes. The counter
spread signals from counter spreaders 11d and 13d are
sent to decoders 11e and 13e and reception level meas-
urement units 11g and 13g, respectively.
[0133] Decoders 11e and 13e Viterbi decode the sig-
nals in the form of convolutional codes received from
counter spreaders 11d and 13d into user information
signals and simultaneously obtain reliability information
of individual units divided from the frame upon the Vi-
terbi decoding. The reliability information is based on
the magnitude of reception energy, and indicates a high-
er reliability as the energy increases.
[0134] Error detectors 11f and 13f perform error de-
tection with CRC check bits. Reception level measure-
ment units 11g and 13g measure the levels of the re-
ceived signals.
[0135] Base stations 11 and 13 transmit the user in-
formation bits and the CRC check bits shown in FIG. 4,
the error presence/absence information of results of the
detection by error detectors 11f and 13f, the reception
level information of results of the measurement by re-
ception level measurement units 11g and 13g, respec-
tively, and the reliability information of the units divided
from the frame to base station controller 16.
[0136] As it is shown in FIG. 6, the user information
bits and the CRC check bits from error detectors 11f and
13f are inputted to data buffers 16b and 16c, respective-
ly. The error presence/absence information from error
detectors 11f and 13f is inputted to no error data selector
16f of selective composition controller 16a. The recep-
tion level information from reception level measurement
units 11g and 13g is inputted to highest reception level
data selector 16h of selective composition controller
16a. The reliability information of the units divided from
the frame is inputted to no error data selector 16f of se-
lective composition controller 16a.
[0137] Selective composition controller 16a controls
data buffers 16b and 16c which store the user informa-
tion bits and the CRC bits, frame reconstruction unit 16d
which divides and reconstructs a frame formed from the
user information bits and the CRC check bits, and error
detector 16e which performs error correction of the re-
constructed frame with the CRC check bits. The user
information is sent from data buffers 16b and 16c to con-
nector 7 to a different network directly or through frame
reconstruction unit 16d and error detector 16e.
[0138] Operation of the present embodiment will be
described below with reference to FIG. 7.
[0139] A signal from mobile station 5 to a base station
(upward link signal) is received by a plurality of base
stations (in the present embodiment, base stations 11
and 13). Each base station performs error detection with
an error detection signal (CRC check bits) contained in
each radio frame (for example, of 10 ms) of a decoded

signal illustrated in FIG. 4 and reception level measure-
ment for each period of transmission power, and sends
a result of the error detection and the measured recep-
tion level to a base station controller (in the present em-
bodiment, base station controller 16) connected as a
host apparatus to the base station.
[0140] By the way, according to the Viterbi decoding
method or the like method, reliability information of each
of bits of an object of Viterbi decoding can be obtained.
Consequently, reliability information of each unit can be
obtained by integrating reliability information of each bit.
In the present embodiment, the reliability information is
utilized when various combinations of units are pro-
duced to find out a no error frame as in the first embod-
iment of the present invention described above.
[0141] Information to be sent from each base station
to the base station controller in the present embodiment
includes:

1. user information (user information bits);
2. error detection information of the user information
(CRC check bits);
3. error presence/absence information of the user
information (CRC check: OK/NG);
4. reception level information of a frame (Eb/I0: ratio
between user information bit energy and average
interference energy per band); and
5. reliability information of units divided from the
frame.

[0142] No error data selector 16f of base station con-
troller 16 decides whether the frames received from the
base stations contain a no error frame (step F1). If a no
error frame is detected, then no error data selector 16f
instructs that one of data buffers 16b and 16c, in which
the no error frame is stored, to output the frame, thereby
to transmit the no error frame to connector 7 to transfer
to a different network (step F2).
[0143] On the other hand, if it is decided in step F1
that all of the frames from the base stations contain
some error, then no error data selector 16f informs frame
reconstruction controller 16g of the decision, and frame
reconstruction unit 16d performs decomposition and re-
construction of the frames stored in data buffers 16b and
16c under the control of frame reconstruction controller
16g (step F3). The reconstruction will be described
hereinafter.
[0144] The reconstruction in the present embodiment
is similar to that in the first embodiment of the present
invention described above except that from which com-
bination of units out of a plurality of units combinations
a frame is reconstructed actually.
[0145] The reproduction in the present embodiment
is performed in accordance with the following two rules:

1. if a result of rearrangement of units divided from
frames includes units which are all the same as
those from the same base station, then it is appar-
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ent that the combination includes some error, and
therefore, no error detection processing is per-
formed with the combination; and
2. a candidate for rearrangement is selected from
higher reliability units divided from a frame in a de-
scending order.

[0146] A frame reconstructed in accordance with the
rules described above is subject to error detection by
error detector 16e. If no error is detected by the error
detection, then the reconstructed frame is transmitted
to connector 7 to transfer to a different network (step
F6).
[0147] If the result of the error detection in step F4
proves that the combination of units has some error
(step F5), then frame reconstruction controller 16g de-
cides whether or not reconstruction and error detection
have been performed for all of those combinations
which may possibly contain no error (step F7).
[0148] If it is decided in step F7 that there remains a
combination for which reconstruction and error detec-
tion have not been performed as yet, then the control
returns to step F3 so that reconstruction and error de-
tection may be performed for the new combination.
[0149] If the decision in step F7 reveals that recon-
struction and error detection have been performed for
all possible combinations, then frame reconstruction
controller 16g transmits this information to highest re-
ception level data selector 16h. Highest reception level
data selector 16h receiving the information refers to the
reception level information from reception level meas-
urement units 11g and 13g of base stations 11 and 13
and instructs data buffers 16b and 16c to transmit that
one of the frames stored in data buffers 16b and 16c
which has a higher reception level to connector 7 to
transfer to a different network (step F8).
[0150] Also in the present embodiment, it is a possible
countermeasure to determine in advance a maximum
number of times (for example, 10 times) by which a
frame reconstructing operation is allowed to perform re-
petitively within a restricted processing time period, stop
a reconstructing operation at a point of time when the
maximum number of times is reached and send that one
of error-containing frames transmitted from a plurality of
base stations which has the highest reception level to
connector 7 to transfer to a different network.
[0151] In the present embodiment, each of decoders
11e and 13e of base stations 11 and 13 obtains reliability
information of each of units divided from a frame and
transmits the reliability information to base station con-
troller 16. However, the base station controller cannot
know for which unit the received reliability information
belongs and cannot utilize the reliability information un-
less recognizing the dividing number and the dividing
method for the frame by decoders 11e and 13e. There-
fore, the frame dividing number and dividing method
must be known at the base stations and the base station
controller.

[0152] The first advantage of the present invention is
that, when signals received by all base stations in the
base stations related in a selective diversity, the error
rate can be reduced.
[0153] The reason is that, by dividing a signal re-
ceived by each base station into a plurality of units and
performing reconstruction and error re-detection for all
possible combinations of the divided units of the re-
ceived signals as described above in connection with
the first embodiment or by performing comparison of the
signals received by the base stations and performing re-
construction and error re-detection for all possible com-
binations of information bits at positions of the signals
at which the signals are different from each other, the
opportunity to obtain a no error signal can be increased.
[0154] The second advantage of the present inven-
tion is that the function described above can be imple-
mented readily.
[0155] The reason is that, although the present inven-
tion additionally provides a frame reconstruction func-
tion and an error detection function as new functions to
a conventional base station controller, a communication
protocol similar to a protocol used conventionally can
be used as the communication protocol between the
base stations and the base station controller.
[0156] The third advantage of the present invention is
that, when signals received by all base stations in the
site diversity, reduction of the error rate and an increase
in speed of selective composition processing can be re-
alized simultaneously.
[0157] The reason is that, by dividing each of signals
received by the base stations into a plurality of units,
determining reliability information for each of the signal
units divided upon Viterbi decoding and reconstructing
a frame with the divided signal units selectively used in
a descending order of the reliability as described in con-
nection with the fourth embodiment, a combination of
no error signal units can be find out rapidly.

Claims

1. A mobile telephone system which employs a site
diversity reception among related base stations
wherein a signal transmitted from a mobile station
(5) is received by a plurality of base stations (11, 13)
and said base stations (11, 13) transmit the respec-
tive received signals to a base station controller
(16), said base station controller (16) comprising:

means (16e) for detecting an error portion of all
of the received signal;
means (16d) for constructing an error-correct-
ed signal by correcting error portion based on
repeatedly referring to other corresponding re-
ceived signals for every received signal;

characterized in that
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said base station controller comprises means to di-
vide each of frames of the received signals from
said base stations into a number of units of a pre-
determined size and means to rearrange the units
into a corresponding number of combinations to ob-
tain an error-correct signal.

2. A system according to claim 1, wherein each of the
signals received through said base stations (11, 13)
by said base station controller (16) includes a frame
composed of user information bits which form real
information transmitted from said mobile station
and CRC check bits which form error detection
codes.

3. A system according to claim 1 or 2, wherein said
base station controller (16) further comprises:

means for comparing the signals received
through said base stations with each other on
the basis of bit units; and
means for replacing the value of a bit which
does not coincide with a bit value of other re-
ceived signals to produce an error-corrected
signal.

4. A system according to claim 2 or 3, wherein the sig-
nal received from said mobile station (5) by said
base stations (11, 13) is a signal comprising convo-
lution code, comprising:

means for calculating reliability information
which represents a magnitude of reception en-
ergy for each of the units of the frame when
each of said base stations executes Viterbi de-
coding of the signal; and
means for selecting one of the units whose re-
liability information is the highest as a rear-
rangement candidate when said base station
controller changes a combination of the units
to decrease the processing time required to
construct an error-corrected frame.

5. A system according to any one of claims 1 to 4
wherein the signal received from said mobile station
(5) by base stations (21, 22, 23) is a signal compris-
ing Reed-Solomon code, and said base station con-
troller (24) comprises:

means for comparing the signals received
through said base stations with each other on
the basis of bit units,
means for estimating that a symbol which con-
tains a bit incoincident with other received sig-
nal is an erroneous symbol, and
means for arranging by adding the result of the
estimation as error symbol position information
in Reed-Solomon decoding to improve the error

correction capability of the Reed-Solomon de-
coding.

6. A base station controller (16) in a mobile telephone
system which employs a site diversity reception
among base stations, wherein a signal transmitted
from a mobile station (5) is received by a plurality
of base stations (11,13) and said base stations (11,
13) transmit the signal to said base station controller
(16), comprising:

means (16e) for detecting errors within each of
signals received from the base stations;
means (16d) for constructing an error-correct-
ed signal correcting every signal received from
said corresponding base station by repeatedly
referring to corresponding signals from other
base stations; characterised by
means for dividing each of frames of the re-
ceived signals from said base stations into a
number of units of a predetermined size; and
means for rearranging the units into a corre-
sponding number of combination of the units to
obtain an error-corrected signal.

7. A controller according to claim 6, wherein each of
the signals received from said base stations (11, 13)
is composed of a frame including user information
signal bits which are transmitted from a mobile sta-
tion (5) and CRC check bits which are an error de-
tection signal.

8. A controller according to claim 6 or 7, further com-
prising means for comparing the signals received
from said base stations (11, 13) with each other on
the basis of bit unit and means for changing the val-
ue of a bit incoincident with a bit of signals of other
base stations to produce an error-corrected signal.

9. A controller according to claim 7 or 8, wherein the
signal received from said mobile station (5) by said
base stations (11, 13) is a signal comprising convo-
lution code, said base station controller (16) further
comprises:

means for receiving, from each of said base
stations (11, 13), reliability information which
represents a magnitude of reception energy for
each of the units of the frame; and
means for selecting a unit having highest relia-
bility information as a candidate for replace-
ment for changing the unit combination to im-
prove the processing time of composing error-
corrected signal.

10. A controller according to any one of claims 6 to 9,
wherein signals received from the base stations
(21, 22, 23) are signals comprising Reed-Solomon
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code, said base station controller (24) comprising:

means for comparing corresponding received
signals with each other on the basis of bit units;
means for estimating a symbol which contains
a bit incoincident with signals received from
other base stations as an erroneous signal;
means for decoding (24f) the Reed-Solomon
encoded signal by applying the result of the es-
timation as error symbol position information to
improve the error correction capability of the
Reed-Solomon decoding.

11. A method of site diversity reception among related
base stations (11, 13) wherein a signal transmitted
from a mobile station (5) is received by a plurality
of base stations (11, 13) and said base stations
transmit the respective received signals to a base
station controller (16) wherein said method com-
prises the steps of:

detecting errors within each of the signals re-
ceived from the base stations;
constructing an error-corrected signal by cor-
recting every signal received from said corre-
sponding base station by repeatedly referring
to corresponding signals from other base sta-
tions; characterised in that
dividing each of frames of the received signals
from said base stations into a number of units
of a predetermined size; and
rearranging the units into a corresponding
number of combinations to obtain an error-cor-
rected signal.

12. A method according to claim 11, wherein each of
the signals received through said base stations (11,
13) by said base station controller (14) includes a
frame composed of user information bits which form
real information transmitted from said mobile sta-
tion (5) and CRC check bits which form error detec-
tion codes.

13. A method according to claim 11 or 12, further com-
prising the steps of:

comparing the signals received through said
base stations with each other on the basic of
bit units;
changing the value of a bit incoincident with bits
of other signals through the comparison step to
produce an error-corrected signal.

14. A method according to claim 12 or 13, wherein the
signal received from said mobile station (5) by said
base stations (11, 13) is a signal comprising convo-
lution code, further comprises the steps of:

obtaining reliability information which repre-
sents a magnitude of reception energy for each
of the units of the frame when each of said base
stations (11, 13) execute Viterbi decoding of the
signal, and
selecting a unit having the highest reliability in-
formation as a candidate unit for replacing
when said base station controller (16) changes
a combination of the units, to improve the
processing time of producing an error-correct-
ed signal.

15. A method according to any one of claims 11 to 14,
wherein

the signal received from said mobile station by
said base stations comprises a Reed-Solomon
code; and said method further comprises the
steps of:

comparing the signals received through
said base stations with each other on the
basis of bit units;
estimating a symbol containing a bit inco-
incident with a bit of other signals received
from respective base stations through the
comparison as an erroneous symbol; and
decoding the signal by Reed-Solomon de-
coding with applying the result of the esti-
mation as the error symbol position infor-
mation to improve the capability of the
Reed-Solomon decoding.

Patentansprüche

1. Mobiltelefonsystem, das einen Standortdiversity-
empfang unter zusammenhängenden Basisstatio-
nen einsetzt, wobei ein von einer Mobilstation (5)
gesendetes Signal durch mehrere Basisstationen
(11, 13) empfangen wird und die Basisstationen (11,
13) die jeweiligen Empfangssignale zu einer Basis-
stationssteuerung (16) senden, wobei die Basissta-
tionssteuerung (16) aufweist:

eine Einrichtung (16e) zum Detektieren eines
Fehlerabschnitts aller Empfangssignale;
eine Einrichtung (16d) zum Erstellen eines feh-
lerkorrigierten Signals durch Korrigieren des
Fehlerabschnitts auf der Grundlage einer wie-
derholten Bezugnahme auf andere entspre-
chende Empfangssignale für jedes Empfangs-
signal;

dadurch gekennzeichnet, daß die Basisstations-
steuerung aufweist: eine Einrichtung, um jeden von
Rahmen der Empfangssignale von den Basisstatio-
nen in eine Anzahl von Einheiten mit einer vorbe-
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stimmten Größe aufzuteilen, und eine Einrichtung,
um die Einheiten in einer entsprechenden Anzahl
von Kombinationen neu zu ordnen, um ein fehler-
korrigiertes Signal zu erhalten.

2. System nach Anspruch 1, wobei jedes der Signale,
die über die Basisstationen (11, 13) durch die Ba-
sisstationssteuerung (16) empfangen werden, ei-
nen Rahmen aufweist, der sich aus Benutzerinfor-
mationsbits, die von der Mobilstation gesendete
reale Informationen bilden, und CRC-Prüfbits zu-
sammensetzt, die Fehlerdetektionscodes bilden.

3. System nach Anspruch 1 oder 2, wobei die Basis-
stationssteuerung (16) ferner aufweist:

eine Einrichtung zum Vergleichen der über die
Basisstationen empfangenen Signale mitein-
ander auf der Grundlage von Biteinheiten; und
eine Einrichtung zum Austauschen des Werts
eines Bits, der nicht mit einem Bitwert anderer
Empfangssignale übereinstimmt, um ein feh-
lerkorrigiertes Signal zu erzeugen.

4. System nach Anspruch 2 oder 3, wobei das Signal,
das von der Mobilstation (5) durch die Basisstatio-
nen (11, 13) empfangen wird, ein Signal ist, das ei-
nen Faltungscode aufweist, mit:

einer Einrichtung zum Berechnen von Zuver-
lässigkeitsinformationen, die eine Empfangs-
energiegröße für jede der Einheiten des Rah-
mens darstellen, wenn jede der Basisstationen
eine Viterbi-Decodierung des Signals durch-
führt; und
einer Einrichtung zum Auswählen einer der
Einheiten, deren Zuverlässigkeitsinformatio-
nen die höchsten sind, als Neuordnungskandi-
dat, wenn die Basisstationssteuerung eine
Kombination der Einheiten ändert, um die zum
Erstellen eines fehlerkorrigierten Rahmens er-
forderliche Verarbeitungszeit zu verringern.

5. System nach einem der Ansprüche 1 bis 4, wobei
das Signal, das von der Mobilstation (5) durch die
Basisstationen (21, 22, 23) empfangen wird, ein Si-
gnal mit einem Reed-Solomon-Code ist, und die
Basisstationssteuerung (24) aufweist:

eine Einrichtung zum Vergleichen der über die
Basisstationen empfangenen Signale mitein-
ander auf der Grundlage von Biteinheiten;
eine Einrichtung zum Abschätzen, daß ein
Symbol, das ein Bit enthält, das mit anderen
Empfangssignalen nicht übereinstimmt, ein
fehlerhaftes Symbol ist; und
eine Einrichtung zum Ordnen des Ergebnisses
der Abschätzung durch Addieren als Fehler-

symbol-Positionsinformationen in einer Reed-
Solomon-Decodierung, um das Fehlerkorrek-
turvermögen der Reed-Solomon-Decodierung
zu verbessern.

6. Basisstationssteuerung (16) in einem Mobiltelefon-
system, das einen Standortdiversityempfang unter
Basisstationen einsetzt, wobei ein von einer Mobil-
station (5) gesendetes Signal durch mehrere Basis-
stationen (11, 13) empfangen wird und die Basis-
stationen (11, 13) das Signal zur Basisstations-
steuerung (16) senden, mit:

einer Einrichtung (16e) zum Detektieren von
Fehlern in jedem von Signalen, die von den Ba-
sisstationen empfangen werden;
einer Einrichtung (16d) zum Erstellen eines
fehlerkorrigierten Signals, die jedes von der
entsprechenden Basisstation empfangene Si-
gnal durch wiederholte Bezugnahme auf ent-
sprechende Signale von anderen Basisstatio-
nen korrigiert;

gekennzeichnet durch
eine Einrichtung zum Aufteilen jedes von Rahmen
der Empfangssignale von den Basisstationen in ei-
ne Anzahl' von Einheiten mit einer vorbestimmten
Größe; und eine Einrichtung zum Neuordnen der
Einheiten in einer entsprechenden Anzahl von
Kombinationen der Einheiten, um ein fehlerkorri-
giertes Signal zu erhalten.

7. Steuerung nach Anspruch 6, wobei sich jedes der
von den Basisstationen (11, 13) empfangenen Si-
gnale aus einem Rahmen mit Benutzerinformati-
onssignalbits, die von einer Mobilstation (5) gesen-
det werden, und CRC-Prüfbits zusammensetzt, die
ein Fehlerdetektionssignal sind.

8. Steuerung nach Anspruch 6 oder 7, ferner mit einer
Einrichtung zum Vergleichen der von den Basissta-
tionen (11, 13) empfangenen Signale miteinander
auf der Grundlage von Biteinheiten und einer Ein-
richtung zum Ändern des Werts eines Bits, das nicht
mit einem Bit von Signalen anderer Basisstationen
übereinstimmt, um ein fehlerkorrigiertes Signal zu
erzeugen.

9. Steuerung nach Anspruch 7 oder 8, wobei das Si-
gnal, das von der Mobilstation (5) durch die Basis-
stationen (11, 13) empfangen wird, ein Signal mit
einem Faltungscode ist, wobei die Basisstations-
steuerung (16) ferner aufweist:

eine Einrichtung zum Empfangen von Zuver-
lässigkeitsinformationen von jeder der Basis-
stationen (11, 13), die eine Empfangsener-
giegröße für jede der Einheiten des Rahmens
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darstellen; und
eine Einrichtung zum Auswählen einer Einheit
mit höchsten Zuverlässigkeitsinformationen als
Austauschkandidat zum Ändern der Kombina-
tion der Einheiten, um die Verarbeitungszeit
zum Erstellen eines fehlerkorrigierten Signals
zu verbessern.

10. Steuerung nach einem der Ansprüche 6 bis 9, wo-
bei Signale, die von den Basisstationen (21, 22, 23)
empfangen werden, Signale mit einem Reed-Solo-
mon-Code sind, wobei die Basisstationssteuerung
(24) aufweist:

eine Einrichtung zum Vergleichen entspre-
chender Empfangssignale miteinander auf der
Grundlage von Biteinheiten;
eine Einrichtung zum Abschätzen eines Sym-
bols, das ein Bit enthält, das nicht mit von an-
deren Basisstationen empfangenen Signalen
übereinstimmt, als fehlerhaftes Signal; und
eine Einrichtung zum Decodieren (24f) des
Reed-Solomoncodierten Signals durch An-
wenden des Ergebnisses der Abschätzung als
Fehlersymbol-Positionsinformationen, um das
Fehlerkorrekturvermögen der Reed-Solomon-
Decodierung zu verbessern.

11. Verfahren zum Standortdiversityempfang unter zu-
sammenhängenden Basisstationen (11, 13), wobei
ein von einer Mobilstation (5) gesendetes Signal
durch mehrere Basisstationen (11, 13) empfangen
wird und die Basisstationen die jeweiligen Emp-
fangssignale zu einer Basisstationssteuerung (16)
senden, wobei das Verfahren die folgenden Schritte
aufweist:

Detektieren von Fehlern in jedem der von den
Basisstationen empfangenen Signale;
Erstellen eines fehlerkorrigierten Signals durch
Korrigieren jedes Signals, das von der entspre-
chenden Basisstation empfangen wird, durch
wiederholte -Bezugnahme auf entsprechende
Signale von anderen Basisstationen;

gekennzeichnet durch die folgenden Schritte:

Aufteilen jedes von Rahmen der Empfangssi-
gnale von den Basisstationen in eine Anzahl
von Einheiten mit einer vorbestimmten Größe;
und
Neuordnen der Einheiten in einer entsprechen-
den Anzahl von Kombinationen, um ein fehler-
korrigiertes Signal zu erhalten.

12. Verfahren nach Anspruch 11, wobei jedes der Si-
gnale, die über die Basisstationen (11, 13) durch die
Basisstationssteuerung (16) empfangen werden,

einen Rahmen aufweist, der sich aus Benutzerin-
formationsbits, die von der Mobilstation (5) gesen-
dete reale Informationen bilden, und CRC-Prüfbits
zusammensetzt, die Fehlerdetektionscodes bilden.

13. Verfahren nach Anspruch 11 oder 12, ferner mit den
folgenden Schritten:

Vergleichen der über die Basisstationen emp-
fangenen Signale miteinander auf der Grund-
lage von Biteinheiten; und
Ändern des Werts eines Bits durch den Ver-
gleichsschritt, das nicht mit Bits anderer Signa-
le übereinstimmt, um ein fehlerkorrigiertes Si-
gnal zu erzeugen.

14. Verfahren nach Anspruch 12 oder 13, wobei das Si-
gnal, das von der Mobilstation (5) durch die Basis-
stationen (11, 13) empfangen wird, ein Signal mit
einem Faltungscode ist, ferner mit den folgenden
Schritten:

Erhalten von Zuverlässigkeitsinformationen,
die eine Empfangsenergiegröße für jede der
Einheiten des Rahmens darstellen, wenn jede
der Basisstationen (11, 13) eine Viterbi-Deco-
dierung des Signals durchführt; und
Auswählen einer Einheit mit den höchsten Zu-
verlässigkeitsinformationen als Austauschkan-
didateneinheit, wenn die Basisstationssteue-
rung (16) eine Kombination der Einheiten än-
dert, um die Verarbeitungszeit zum Erzeugen
eines fehlerkorrigierten Signals zu verbessern.

15. Verfahren nach einem der Ansprüche 11 bis 14, wo-
bei das von der Mobilstation durch die Basisstatio-
nen empfangene Signal einen Reed-Solomon-Co-
de aufweist; und das Verfahren ferner die folgenden
Schritte aufweist:

Vergleichen der über die Basisstationen emp-
fangenen Signale miteinander auf der Grund-
lage von Biteinheiten;
Abschätzen eines Symbols, das durch den Ver-
gleich ein Bit enthält, das mit einem Bit anderer
Signale nicht übereinstimmt, die von jeweiligen
Basisstationen empfangen werden, als Fehler-
symbol; und
Decodieren des Signals durch Reed-Solomon-
Decodierung unter Anwendung des Ergebnis-
ses der Abschätzung als Fehlersymbol-Positi-
onsinformationen, um das Vermögen der
Reed-Solomon-Decodierung zu verbessern.

Revendications

1. Système de téléphone mobile se servant d'une ré-
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ception à diversité de sites entre stations de base
associées, selon lequel un signal transmis à partir
d'une station mobile (5) est reçu par une pluralité
de stations de base (11, 13), et lesdites stations de
base (11, 13) transmettent respectivement les si-
gnaux reçus à un contrôleur de station de base (16),
ledit contrôleur de station de base (16),
comprenant :

- des moyens (16e) de détection d'une partie des
erreurs de tout le signal reçu ;

- des moyens (16d) de construction d'un signal
corrigé des erreurs par l'intermédiaire d'une
correction de la partie des erreurs à partir d'une
référence réitérée aux autres signaux reçus
correspondants pour chaque signal reçu ;

caractérisé en ce que
ledit contrôleur de station de base comprend

des moyens de division de chacune des trames de
signaux reçus à partir desdites stations de base en
un nombre d'unités de dimension prédéterminée, et
des moyens de réarrangement des unités en un
nombre correspondant de combinaisons pour obte-
nir un signal corrigé.

2. Système selon la revendication 1, dans lequel cha-
cun des signaux reçus, par l'intermédiaire desdites
stations de base (11, 13) par ledit contrôleur de sta-
tion de base (16), inclut une trame composée des
bits d'information relatifs aux usagers qui forment
des informations réelles transmises à partir de ladi-
te station mobile, et des bits CRC de vérification cy-
clique des erreurs qui forment des codes de détec-
tion d'erreurs.

3. Système mobile selon la revendication 1 ou 2, sui-
vant lequel ledit contrôleur de station de base (16)
comprend de plus :

- des moyens pour comparer entre eux les si-
gnaux reçus par l'intermédiaire desdites sta-
tions de base, en référence aux bits unitaires,
et

- des moyens pour remplacer la valeur d'un bit
ne coïncidant pas avec une des valeurs de bit
des autres signaux reçus pour produire un si-
gnal corrigé.

4. Système mobile selon la revendication 2 ou 3, dans
lequel le signal reçu à partir de ladite station mobile
(5), par lesdites stations de base (11, 13), est un
signal comprenant un code à convolution
comprenant :

- des moyens pour calculer la fiabilité des infor-
mations représentant une amplitude d'énergie
de réception pour chacune des unités de la tra-

me lorsque chacune desdites stations de base
exécute un décodage Viterbi du signal et ;

- des moyens pour sélectionner une des unités
pourvue de la plus grande fiabilité d'informa-
tions comme candidat réorganisateur lorsque
ledit contrôleur de station de base change une
combinaison des unités pour diminuer la durée
du traitement qui s'impose à la construction
d'une trame corrigée.

5. Système selon l'une quelconque des revendica-
tions 1 à 4, dans lequel le signal reçu à partir de
ladite station mobile (5), par l'intermédiaire des sta-
tions de base (21, 22, 23), est un signal comprenant
un code Reed-Solomon, et ledit contrôleur de sta-
tion de base (24) comprend :

- des moyens pour comparer entre eux les si-
gnaux reçus par l'intermédiaire desdites sta-
tions sur la base des bits unitaires ;

- des moyens pour estimer un symbole qui con-
tient un bit qui ne coincide pas avec les autres
signaux reçus et est un symbole erroné, et

- des moyens pour arranger en ajoutant le résul-
tat de l'estimation en tant qu'information sym-
bole d'erreur de position selon le décodage
Reed-Solomon afin d'améliorer la capacité de
correction du décodage Reed-Solomon.

6. Contrôleur de station de base (16) dans un système
de téléphone mobile utilisant une réception à diver-
sité de sites entre stations de base, dans lequel un
signal transmis à partir d'une station mobile (5) est
reçu par une pluralité de stations de base (11, 13),
et lesdites stations de base (11, 13) transmettent
ledit signal au dit contrôleur de station de base (16)
qui comprend :

- des moyens (16e) pour détecter des erreurs de
chacun des signaux reçus à partir des stations
de base ;

- des moyens (16d) pour construire un signal
corrigé qui corrigent chaque signal reçu de la-
dite station de base correspondante à partir
d'une référence réitérée aux signaux corres-
pondants des autres stations de base ;

caractérisée par des moyens pour diviser
chacune des trames de signaux reçus à partir des-
dites stations de base en un nombre d'unités de di-
mension prédéterminée ; et des moyens pour réar-
ranger les unités en un nombre correspondant de
combinaisons d'unités afin d'obtenir un signal cor-
rigé.

7. Contrôleur selon la revendication 6, dans lequel
chacun des signaux reçus à partir desdites stations
de base (11, 13) se compose d'une trame qui inclut
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les bits d'information du signal relatif aux usagers
qui sont transmis à partir d'une station mobile (5),
et les bits CRC de vérification cyclique des erreurs
qui correspondent à un signal de détection des er-
reurs.

8. Contrôleur selon la revendication 6 ou 7, compre-
nant en outre des moyens pour comparer entre eux
les signaux reçus à partir desdites stations de base
(11, 13) sur la base d'un bit unitaire, et des moyens
pour changer la valeur d'un bit ne coïncidant pas
avec un bit des signaux reçus à partir des autres
stations de base afin de produire un signal corrigé.

9. Contrôleur selon la revendication 7 ou 8, dans le-
quel le signal reçu à partir de ladite station mobile
(5), par l'intermédiaire desdites stations de base
(11, 13), est un signal comprenant un code à con-
volution, ledit contrôleur de station de base (16)
comprenant en outre :

- des moyens pour recevoir, à partir de chacune
desdites stations de base (11, 13), des informa-
tions de fiabilité qui représentent une amplitude
d'énergie de réception pour chacune des unités
de la trame ; et

- des moyens pour sélectionner une unité pour-
vue de la plus grande fiabilité d'informations
comme candidat remplaçant lors du change-
ment de la combinaison d'unités afin d'amélio-
rer la durée de traitement qui s'impose à la
composition d'un signal corrigé des erreurs.

10. Contrôleur selon l'une quelconque des revendica-
tions 6 à 9, dans lequel les signaux reçus à partir
des stations de base (21, 22, 23) sont des signaux
comprenant le code Reed-Solomon, ledit contrô-
leur de station de base (24) comprenant :

- des moyens pour comparer entre eux les si-
gnaux reçus correspondants, sur la base de
bits unitaires ;

- des moyens pour estimer un symbole qui con-
tient un bit ne coïncidant pas avec les signaux
reçus à partir des autres stations de base, et
correspond à un signal erroné;

- des moyens pour décoder (24f) le signal enco-
dé Reed-Solomon par application du résultat
de l'estimation en tant qu'information symbole
d'erreur de position afin d'améliorer la capacité
de correction du décodage Reed-Solomon.

11. Procédé de réception à diversité de sites entre sta-
tions de bases associées (11, 13), dans lequel un
signal transmis à partir d'une station mobile (5) est
reçu par l'intermédiaire d'une pluralité de stations
de base (11, 13), lesdites stations de base trans-
mettant respectivement les signaux reçus vers un

contrôleur de station de base (16), dans lequel ledit
procédé comprend les étapes suivantes :

- détecter les erreurs à l'intérieur de chacun des
signaux reçus à partir des stations de base ;

- construire un signal corrigé en corrigeant cha-
cun des signaux reçus à partir desdites stations
de base correspondantes, en référence réité-
rée aux signaux correspondants à partir des
autres stations de base ;

caractérisé en ce qu'il comporte les étapes
suivantes :

- diviser chacune des trames de signaux reçus
à partir desdites stations de base en un nombre
d'unités de dimension prédéterminée ;

- réarranger les unités en un nombre correspon-
dant de combinaisons afin d'obtenir un signal
corrigé.

12. Procédé selon la revendication 11, dans lequel cha-
cun des signaux reçus, par l'intermédiaire des sta-
tions de base (11, 13) par le contrôleur de station
de base (16), inclut une trame composée des bits
d'informations relatives aux usagers qui forment
des informations réelles transmises à partir de ladi-
te station mobile (5), et des bits CRC de vérification
cyclique des erreurs qui forment le code de détec-
tion des erreurs.

13. Procédé selon la revendication 11 ou 12, compre-
nant de plus les étapes suivantes :

- comparer entre eux les signaux reçus par l'in-
termédiaire desdites stations de base en réfé-
rence aux bits unitaires ;

- changer la valeur d'un bit ne coïncidant pas
avec les bits des autres signaux moyennant
l'étape de comparaison afin de produire un si-
gnal corrigé des erreurs.

14. Procédé selon la revendication 12 ou 13, dans le-
quel le signal reçu à partir de ladite station mobile
(5), par l'intermédiaire desdites station de base (11,
13), correspond à un signal comprenant un code à
convolution, comprenant en outre les étapes
suivantes :

- obtenir la fiabilité des informations représen-
tant une amplitude d'énergie de réception pour
chacune des unités de la trame lorsque chacu-
ne desdites stations de base (11, 13) exécute
un décodage Viterbi qui décode le signal, et

- sélectionner une unité pourvue de la plus gran-
de fiabilité d'informations en tant que candidat
remplaçant lorsque ledit contrôleur de la station
de base (16) change une combinaison des uni-
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tés, afin d'améliorer la durée de traitement qui
s'impose pour produire un signal corrigé des er-
reurs.

15. Procédé selon l'une quelconque des revendications
11 à 14, dans lequel le signal reçu à partir de ladite
station mobile, par l'intermédiaire desdites stations
de base, comprend un code Reed-Solomon ; et le-
dit procédé comprend en outre les étapes
suivantes :

- comparer entre eux les signaux reçus par l'in-
termédiaire desdites stations de base, en réfé-
rence aux bits unitaires ;

- estimer un symbole contenant un bit ne coïnci-
dant pas avec un bit des autres signaux reçus
à partir des stations de base respectives par la
comparaison et correspondant à un bit erroné;
et

- décoder le signal de décodage Reed-Solomon
par application du résultat obtenu de l'estima-
tion en tant qu'information symbole d'erreur de
position afin d'améliorer la capacité du décoda-
ge Reed-Solomon.
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