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(54) RECEIVER AND EQUALIZING METHOD

(57) Time adjustment amount control section 105
detects a time span amount of combined received sig-
nals to be generated when received signal components
are converged based on a time adjustment amount cal-
culated in propagation path estimating section 104,
compares the time span amount with the number of
delay elements of a replica generating section in Viterbi

equalizer 107, and when the amount does not accord
with the number, resets the time adjustment amount to
instruct to a time adjustment section in plural array com-
bining section 102 so that the amount accords with the
number.
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Description

Technical Field

[0001] The present invention relates to a reception
apparatus and equalizing processing method, and more
particularly, to a reception apparatus and equalizing
processing method that update on demand tap coeffi-
cients of an equalizer based on an adaptive algorithm.

Background Art

[0002] A conventional reception apparatus con-
verges received signal components spread over a time
axis into a range, which is timewise short as possible,
enabling compensation of an equalizer, prior to equaliz-
ing processing.
[0003] The conventional reception apparatus is
explained below using FIGs.1 to 6. FIG.1 is a partial
block diagram illustrating a schematic configuration of
the conventional reception apparatus. FIG.2 is a partial
block diagram illustrating a schematic configuration of a
plural array combining section in the conventional
reception apparatus. FIG.3 is a partial block diagram
illustrating a schematic configuration of a propagation
path estimating section in the conventional reception
apparatus. FIGs.4A to 4D illustrate one example of a
delay profile. FIG.5 is a partial block diagram illustrating
a schematic configuration of a Viterbi equalizer in the
conventional reception apparatus. FIG.6 is a partial
block diagram illustrating a schematic configuration of a
replica generating section in the conventional reception
apparatus.
[0004] The entire configuration of the conventional
reception apparatus is first explained using FIG.1. In
FIG.1, plural array combining section 12 has processing
systems, of which the number is the same as that of
antennas, which combine signals received at respective
antennas 11, and further combines resultants weighted
and then combined for each antenna.
[0005] Timing control section 13 acquires symbol
synchronization timings from outputs of reception
processing sections provided for each antenna in plural
array combining section 12. In addition, timing control
section 13 is capable of acquiring a symbol synchroni-
zation timing from an output from one of the reception
processing sections.
[0006] Propagation path estimating section 14 esti-
mates a delay profile from outputs of the reception
processing sections provided for each antenna in plural
array combining section 12, and recognizes a spread
condition of received signal components on the time
axis. That is, propagation path estimating section 14
performs propagation path estimation. In order to con-
verge the spread of received signal components in a
range enabling delay compensation in Viterbi equalizer
16 described later, propagation path estimating section
14 calculates a time adjustment amount (τ shown in

FIG.4D) for a delayed wave to output to time adjustment
section 22 in plural array combining section 12. Propa-
gation path estimating section 14 is capable of perform-
ing the propagation path estimation from an output from
one of the reception processing sections.

[0007] Tap coefficient estimating section 15 esti-
mates a coefficient that minimizes a mean square of a
difference between a replica signal and a received sig-
nal (i.e., a weight based on the least square method),
and outputs the estimated coefficient to feed forward fil-
ter (FFF) 23 in plural array combining section 12 and
replica generating section 56 in Viterbi equalizer 16.
The coefficients are used in FFF 23 and multipliers 65 to
69 in replica generating section 56.
[0008] Viterbi equalizer 16 generates the replica
signal, and makes a decision on the received signal
using the Viterbi algorithm with the difference between a
received signal component subjected to array combin-
ing and the replica signal as likelihood information.
[0009] A configuration of plural array combining
section 12 is next explained using FIG.2. While a case
is explained herein, for example, where the number of
array elements is 2, and the number of path groups is 2,
any numbers of array elements and of path groups may
be applicable.
[0010] In FIG.2, reception processing sections 21
perform reception processing on received signals from
respective antennas. Time adjustment section 22
delays a reception-processing processed received sig-
nal based on an output from propagation path estimat-
ing section 14. FFF 23 performs weighting processing
on the received signal based on the tap coefficient des-
ignated from tap coefficient estimating section 15. Com-
bining section 24 combines all the FFF processed
signals of respective paths from all antennas.
[0011] A configuration of propagation path estimat-
ing section 14 is next explained using FIG.3. In FIG.3,
delay profile estimating section 31 estimates a delay
profile of received signals components. An example of
the delay profile is illustrated in FIG.4A.
[0012] Maximum detecting section 32 detects a
maximum level among power levels of the received sig-
nal components spread on the time axis in the esti-
mated delay profile. Based on the maximum level of the
power, threshold setting section 33 sets a threshold
level to select only a path with excellent received condi-
tion. Any method may be applicable to determine the
threshold level, for example, there is considered a
method of obtaining predetermined percentages of the
maximum level, or of subtracting a predetermined value
from the maximum level. The delay profile with the
threshold level set is illustrated in FIG.4B.
[0013] Extracting section 34 extracts only a path
with a received power level exceeding the threshold
level set by threshold setting section 33. The delay pro-
file with extracted paths is illustrated in FIG.4C.
[0014] Classifying section 35 classifies the
extracted paths into groups (groups of paths). The clas-
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sification is performed so that the number of states in
the Viterbi algorithm becomes as small as possible in
consideration of a maximum delay time enabling com-
pensation in Viterbi equalizer 16.

[0015] For example, in FIG.4C, a delay time of a
component having the greatest delay among extracted
paths is 6T. Assuming herein that the maximum delay
time enabling compensation in Viterbi equalizer 16 is up
to 4T delay, when a received signal with the delay profile
as illustrated in FIG.4C is input to Viterbi equalizer 16
without any time adjustment, reception performance
deteriorates largely due to an effect of the delayed wave
beyond a compensation range.
[0016] Then, when a group is determined for each
3T delay interval (every 4 components), as illustrated in
FIG.4D, two groups of group A and group B are set.
When time. adjustment section 22 performs time adjust-
ment on these groups later, since the delay time of the
greatest delay component is 3T, signals of the groups
can be efficiently equalized in Viterbi equalizer 16 capa-
ble of compensating up to 4T delay signal.
[0017] Classifying section 35 performs the classifi-
cation so as to set the number of states to be as small
as possible by determining a group for each delay time
interval that is as small as possible in a range allowed
by a spread condition of received signal components
exceeding the threshold level or as to adapt to a range
enabling compensation in an equalizer. In addition, the
number of groups is not limited to 2, and is determined
arbitrarily.
[0018] Time adjustment amount detecting section
36 detects a time adjustment amount. That is, based on
the classification result, time adjustment amount detect-
ing section 36 detects a time amount by which each
group is delayed to combine the group with the greatest
delay group. For example, in this case, since the
number of all the groups in FIG.4D is 2, time adjustment
amount detecting section 36 detects a time adjustment
amount τ of group A by which group A is combined with
group B that is the greatest delay group to provide to
time adjustment section 22. In other words, the time
adjustment amount τ is a distance between beginning
components of respective groups on the time axis. That
is, the time adjustment amount τ is determined using a
first wave as a reference in each group.

In addition, when there is a plurality of groups
besides the greatest delay group, time adjustment
amount detecting section 36 detects the time adjust-
ment amount for each group.
[0019] A configuration of Viterbi equalizer 16 is next
explained using FIG.5. In FIG.5, subtracter 51 subtracts
a replica signal from a received signal. Error power cal-
culating section 52 calculates power corresponding to
an error from the subtracted result in subtracter 51.
[0020] Viterbi calculation section 53 is, for example,
comprised of an MLSE circuit that performs Maximum
Likelihood Sequence Estimation, and makes a decision
on a received signal using the calculated power level

corresponding to the error as likelihood information.

[0021] Memory 54 stores a known signal. Switch 55
outputs the known signal stored in memory 54 to replica
generating section 56 in the case of tap coefficient esti-
mation using the known signal, while in the other case
except the estimation, outputting a symbol sequence
candidate output from Viterbi calculation section 53 to
replica generating section 56, based on a symbol syn-
chronization timing output from timing control section
13.
[0022] Replica generating section 56 multiplies the
known signal delayed based on an output of propaga-
tion path estimating section 14 or the symbol sequence
candidate of received signal by a tap coefficient esti-
mated in tap coefficient estimating section 15, and
thereby generates a replica signal.
[0023] A configuration of replica generating section
56 is next explained using FIG.6. In FIG.6, each of delay
sections 61 to 64 delays an input signal so that the
reception apparatus fetches a received signal compo-
nent at each sampling timing. While any number of
delay sections may be applicable, the number is herein
assumed to be 4. Further, assuming that a delay
amount at each delay section is one symbol duration,
the reception apparatus is capable of fetching up to 4T
delayed wave maximum.
[0024] Each of multipliers 65 to 69 multiplies the
known signal component or symbol sequence candi-
date by a respective tap coefficient estimated in tap
coefficient estimating section 15. Delayed waves each
weighted are added in adder 70. The replica signal is
thereby generated.
[0025] At this point, since the tap coefficient is esti-
mated so as to minimize the mean square of a differ-
ence between the received signal and the replica signal,
it is considered that in a constitution where all the tap
coefficients are estimated autonomously in tap coeffi-
cient estimating section 15, all the tap coefficients con-
verge to 0, and that functions of the array and Viterbi
equalizer are lost.
[0026] Therefore, a tap coefficient input to multiplier
65 provided at a tap corresponding to the first wave is
generally set to a fixed value (for example, 1), and under
the condition that the tap coefficient to be multiplied by
the first wave is 1, respective optimal tap coefficients to
be multiplied by a 1T delayed wave to 4T delayed wave
are estimated in tap coefficient estimating section 15,
and multiplied respectively in multipliers 66 to 69.
[0027] In addition, in a replica generating section of
the conventional reception apparatus, while FIG.6 illus-
trates the case where the tap coefficient to be multiplied
by a first wave is a fixed value of 1, the fixed value is not
limited to 1. In other words, any constant number that is
determined to be fixed may be used as the fixed value,
however, "1" providing minimum processing is often
used.
[0028] Thus, the conventional reception apparatus
is also designed to perform time adjustment on a
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delayed wave beyond a range enabling compensation in
an equalizer, thereby converge a received signal com-
ponent spread on a time axis in the range enabling the
compensation in the equalizer, and to improve reception
performance.

[0029] However, since the conventional reception
apparatus combines received signals while adjusting to
a first wave of each group, there is a problem that a suf-
ficient path diversity effect is not obtained.
[0030] That is, for example, when a replica generat-
ing section is provided with 5 delay elements so that the
reception apparatus is capable of fetching up to 5T
delayed wave maximum, it is possible to obtain path
diversity effects corresponding to 6 paths maximum
including the first wave. However, since the conven-
tional reception apparatus combines received signals
while simply adjusting to the first wave of each group to
perform time adjustment, the apparatus does not
always obtain the path diversity effects corresponding to
6 paths.

Disclosure of Invention

[0031] It is an object of the present invention to pro-
vide a reception apparatus and equalizing processing
method capable of obtaining sufficient path diversity
effects by performing path diversity always using the
maximum number of paths allowed by a configuration of
the apparatus without depending on a spread condition
of received signal components.
[0032] To achieve the above object, in the present
invention, in order for all delay elements in a replica gen-
erating section to be always employed in diversity com-
bining, the received signal components are subjected to
time adjustment corresponding to the spread condition
of the received signal components on a time axis.

Brief Description of Drawings

[0033]

FIG.1 is a partial block diagram illustrating a sche-
matic configuration of a conventional reception
apparatus;
FIG.2 is a partial block diagram illustrating a sche-
matic configuration of a plural array combining sec-
tion in the conventional reception apparatus;
FIG.3 is a partial block diagram illustrating a sche-
matic configuration of a propagation path estimat-
ing section in the conventional reception apparatus;
FIG.4A is a diagram illustrating an example of a
delay profile;
FIG.4B is a diagram illustrating the example of a
delay profile;
FIG.4C is a diagram illustrating the example of a
delay profile;
FIG.4D is a diagram illustrating the example of a
delay profile;

FIG.5 is a partial block diagram illustrating a sche-
matic configuration of a Viterbi equalizer in the con-
ventional reception apparatus;

FIG.6 is a partial block diagram illustrating a sche-
matic configuration of a replica generating section
in the conventional reception apparatus;
FIG.7 is a partial block diagram illustrating a sche-
matic configuration of a reception apparatus
according to one embodiment of the present inven-
tion;
FIG.8 is a partial block diagram illustrating a sche-
matic configuration of a time adjustment amount
control section in the reception apparatus accord-
ing to one embodiment of the present invention;
FIG.9 is a partial block diagram illustrating a sche-
matic configuration of a replica generating section
in the reception apparatus according to one embod-
iment of the present invention;
FIG.10A is a diagram illustrating an example of a
delay profile of a received signal;
FIG.10B is a diagram illustrating an example of a
delay profile of a received signal; and
FIG.10C is a diagram illustrating an example of a
delay profile of a received signal.

Best Mode for Carrying Out the Invention

[0034] An embodiment of the present invention is
explained in detail below with reference to accompany-
ing drawings.
[0035] FIG.7 is a partial block diagram illustrating a
schematic configuration of a reception apparatus
according to one embodiment of the present invention.
FIG.8 is a partial block diagram illustrating a schematic
configuration of a time adjustment amount control sec-
tion in the reception apparatus according to the embod-
iment of the present invention. FIG.9 is a partial block
diagram illustrating a schematic configuration of a rep-
lica generating section in the reception apparatus
according to the embodiment of the present invention.
FIGs.10A to 10C are diagrams each illustrating an
example of a delay profile of a received signal.
[0036] The entire configuration of the reception
apparatus according to this embodiment is first
explained using FIG.7. In FIG.7, plural array combining
section 102 has processing systems, of which the
number is the same as that of antennas, which combine
signals received at respective antennas 101, and fur-
ther combines resultants weighted and then combined
for each antenna. A configuration and function of plural
array combing section 102 are the same as those of the
plural array combining section of the conventional
reception apparatus, and therefore the detailed expla-
nation of plural array combining section 102 is omitted.
[0037] Timing control section 103 acquires symbol
synchronization timings from outputs of reception
processing sections provided for each antenna in plural
array combining section 102. In addition, timing control
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section 103 is capable of acquiring a symbol synchroni-
zation timing from an output from one of the reception
processing sections.

[0038] Propagation path estimating section 104
estimates a delay profile from outputs of the reception
processing sections provided for each antenna in plural
array combining section 102 to perform propagation
path estimation. A configuration and function of propa-
gation path estimating section 104 are the same as
those of the propagation path estimating section in the
conventional reception apparatus, and therefore the
detailed explanation of propagation path estimating
section 104 is omitted. FIG.10A illustrates one example
of an output of propagation path estimating section 104.
In addition, propagation path estimating section 104 is
capable of performing the propagation path estimation
from an output from one of the reception processing
sections.
[0039] Time adjustment amount control section 105
detects the number of combined signal components to
be generated when the received signal components are
converged based on a time adjustment amount calcu-
lated in propagation path estimating section 104. Then,
time adjustment amount control section 105 compares
the number of combined signal components to be gen-
erated with the number of delay elements of the replica
generating section in Viterbi equalizer 107 described
later, and when the numbers are different, resets a time
adjustment amount to be instructed to a time adjust-
ment section in plural array combining section 102 so
that the numbers accord with each other, which is
described later in detail.
[0040] Tap coefficient estimating section 106 esti-
mates a coefficient that minimizes a mean square of a
difference between a replica signal and a received sig-
nal (i.e., a weight based on the least square method),
and outputs the estimated coefficient to FFF in plural
array combining section 102 and the replica generating
section in Viterbi equalizer 107. The coefficients are
used in the FFF and multipliers 305 to 309 in the replica
generating section.
[0041] Viterbi equalizer 107 generates the replica
signal, and makes a decision using the Viterbi algorithm
with the difference between the replica signal and a
received signal component subjected to the time adjust-
ment and then to array combining as likelihood informa-
tion.
[0042] A configuration of time adjustment amount
control section 105 is next explained using FIG.8. In
FIG.8, temporary combining section 201 converges
received signal components to combine based on the
time adjustment amount (e.g., time between first waves
of respective groups) calculated by propagation path
estimating section 104.
[0043] Spread condition detecting section 202
detects a spread condition of received signal compo-
nents. Further, spread condition detecting section 202
calculates a symbol delay up to which exists on com-

bined signal components from the combined result in
temporary section 201.

[0044] Time adjustment amount resetting section
203 determines whether or not the delay elements of
the replica generating section in Viterbi equalizer 107
are all used when the received signal components are
converged as instructed from propagation path estimat-
ing section 104, using the spread condition of the
received signal components, a time spread (symbol
lengths where the combined signal components exist)
of the combined signal components to be generated
when the received signal components are converged as
instructed from propagation path estimating section
104, and the maximum delay amount enabling the com-
pensation in Viterbi equalizer 107.
[0045] That is, time adjustment amount resetting
section 203 determines whether or not the number of
combined received signal components accords with the
number of delay elements in the replica generating sec-
tion. Then, when the numbers are out of accordance
with each other, time adjustment amount resetting sec-
tion 203 calculates a time adjustment amount such that
the numbers are in accordance with each other, and
outputs the calculated time adjustment amount to the
time adjustment section in plural array combining sec-
tion 102.
[0046] In other words, time adjustment amount
resetting section 203 calculates the time adjustment
amount such that a sampling timing of a greatest delay
component among extracted received signal compo-
nents accords with the maximum delay time enabling
the compensation in Viterbi equalizer 107.
[0047] A configuration of the replica generating sec-
tion in Viterbi equalizer 107 is next explained using
FIG.9. In FIG.9, each of delay sections 301 to 304
delays an input signal so that the reception apparatus
fetches the received signal component at each sam-
pling timing. While any number of delay sections may be
applicable, the number is assumed herein to be 4.
When it is assumed that a delay amount of each delay
section is one symbol duration, the reception apparatus
is capable of fetching up to 4T delayed wave maximum.
[0048] Each of multipliers 305 to 309 multiplies a
known signal component or symbol sequence candi-
date by the tap coefficient estimated in tap coefficient
estimating section 106. In addition, in order for all the
tap coefficients not to converge to 0, the tap coefficient
to be multiplied by a first wave is set at a fixed value
(herein, 1). Delayed waves each weighted by the
respective tap coefficient are added in adder 301. The
replica signal is thereby generated.
[0049] As illustrated in FIG.9, in the replica generat-
ing section of the reception apparatus according to this
embodiment, all the delay sections 301 to 304 are
always used. Accordingly, it is possible to obtain
increased path diversity effects, and to improve the
reception performance.
[0050] The operation of the reception apparatus
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with the above configuration is next explained.

[0051] A signal undergoing various distortions in a
propagation path is received at antenna 101. Plural
array combining section 102 performs reception
processing on a received signal. Timing control section
103 detects a symbol synchronization timing using the
reception-processing processed received signal.
[0052] Propagation path estimating section 104
performs propagation path estimation using the recep-
tion-processing processed received signal. Further, in
order to converge spread received signal components
in the range enabling the compensation in Viterbi equal-
izer 107, propagation path estimating section 104 esti-
mates a time adjustment amount for a delayed wave.
[0053] The estimated time adjustment amount is
corrected by time adjustment amount control section
105 so that the delay elements of the replica generating
section in Viterbi equalizer 107 are all used.
[0054] FIG.10A illustrates a time adjustment
amount τ estimated in propagation path estimating sec-
tion 104. At this point, in order to combine group A and
group B, a distance on the time axis between a begin-
ning component of group A and a beginning component
of group B is estimated as the time adjustment amount
τ.
[0055] Then, based on the time adjustment amount
τ , temporary combining section 201 in time adjustment
amount control section 105 combines delayed waves of
respective groups. FIG.10B illustrates combinations of
respective delayed waves of groups A and B. Using the
combined result, spread condition detecting section 202
detects a delay amount of the greatest delayed wave,
and compares the detected maximum delay with the
number of delay elements of the replica generating sec-
tion. At this point, as illustrated in FIG.10B with the
result of temporary combining, the maximum delay is
3T, the number of delay elements 301 to 304 in the rep-
lica generating section is 4, and therefore delay element
304 is not used when the time adjustment amount is
maintained. Accordingly, the path diversity is not
obtained sufficiently, and it is thereby judged that reset-
ting is needed of the time adjustment amount to be
instructed to the time adjustment section in plural array
combining section 102.
[0056] When it is judged that the resetting of the
time adjustment amount is needed, time adjustment
amount resetting section 203 adds or subtracts unit
delay time T to/from the time adjustment amount τ, and
thereby calculates a time adjustment amount τ' such
that the maximum delay of the combined signal compo-
nents accords with the number of delay elements in the
replica generating section. In addition, the unit delay
time T is determined corresponding to a delay amount
in each delay section. Accordingly, when the delay
amount in each delay section is one symbol duration,
the addition or subtraction is performed based on one
symbol duration, while when the delay amount in each
delay section is 1/2 symbol duration, the addition or

subtraction is performed based on 1/2 symbol duration.

[0057] In the case illustrated in FIG.10B, when τ' is
made equal to τ-T ( ), as illustrated in FIG.10C, it
is possible to accord the maximum delay with the
number of delay elements in the replica generating sec-
tion. Therefore, the new time adjustment amount
is output to the time adjustment section in plural array
combining section 102.
[0058] The reception-processing processed
received signal is subjected to time adjustment based
on the corrected time adjustment amount that is an out-
put of time adjustment amount control section 105, and
further is subjected to array combining at each sampling
timing.
[0059] A difference between the received signal
and the replica signal calculated in Viterbi equalizer 107
is provided to tap coefficient estimating section 106.
Then, tap coefficient estimating section 106 estimates a
new tap coefficient so as to minimize the mean square
of the difference between the received signal and the
replica signal. The estimated tap coefficient is provided
to Viterbi equalizer 107. The tap coefficient in the replica
generating section in Viterbi equalizer 107 is thereby
updated.
[0060] Thus, according to this embodiment, the
time adjustment of received signal components is per-
formed corresponding to the spread condition of the
received signal component on the time axis so that
delay sections that a replica generating section has are
all used at the time of diversity combining, whereby it is
possible to perform the path diversity always using the
maximum number of paths allowed by an apparatus
configuration.
[0061] In addition, while this embodiment explains
the configuration using a plurality of adaptive array
antennas, the present invention is not limited to this con-
dition. That is, this embodiment may be applicable to a
case of using a signal adaptive array antenna and
another case of using an ordinary antenna instead of
using the adaptive array antenna.
[0062] Further, in this embodiment, it may be possi-
ble to make a tap position variable to which a fixed value
is input at the time a replica signal is generated, corre-
sponding to a received level of a received signal compo-
nent.
[0063] As described above, according to the
present invention, it is possible to perform path diversity
always using the maximum number of paths allowed by
an apparatus configuration, whereby it is possible to
improve the diversity effect, and to improve the error
rate.
[0064] This application is based on the Japanese
Patent Application No.HEI11-152301 filed on May 31,
1999, entire content of which is expressly incorporated
by reference herein.

τ '=τ-T

τ '=τ-T
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Industrial Applicability

[0065] The present invention is applicable to a base
station apparatus used in a radio communication sys-
tem, and further is applicable to a communication termi-
nal apparatus performing a radio communication with
the base station apparatus.

Claims

1. A reception apparatus comprising:

a combiner that combines a predetermined
number of signal components spread on a time
axis after performing weighting on the compo-
nents;
a converger that converges received signal
components spread on the time axis in a range
which enables signals in the range to be com-
bined in the combiner; and
a controller that controls the converger so that
a sampling timing of a signal component with a
greatest delay amount among converged
received signal components accords a maxi-
mum delay time in the range enabling signals in
the range to be combined in the combiner.

2. The reception apparatus according to claim 1,
wherein the controller controls the converger so as
to generate a same number of signal components
as that of delay elements that the combiner has.

3. The reception apparatus according to claim 1, fur-
ther comprising:

a plurality of adaptive array antennas that
receives signals incoming in predetermined
respective directions; and
an array receiver that adds signals received at
respective adaptive array antennas after per-
forming weighting on the signals.

4. A communication terminal apparatus mounted with
a reception apparatus, said reception apparatus
comprising:

a combiner that combines a predetermined
number of signal components spread on a time
axis after performing weighting on the compo-
nents;
a converger that converges received signal
components spread on the time axis in a range
which enables signals in the range to be com-
bined in the combiner; and
a controller that controls the converger so that
a sampling timing of a signal component with a
greatest delay amount among converged
received signal components accords a maxi-

mum delay time in the range enabling signals in
the range to be combined in the combiner.

5. A base station apparatus that performs a radio
communication with the communication terminal
apparatus according to claim 4.

6. A base station apparatus mounted with a reception
apparatus, said reception apparatus comprising:

a combiner that combines a predetermined
number of signal components spread on a time
axis after performing weighting on the compo-
nents;
a converger that converges received signal
components spread on the time axis in a range
which enables signals in the range to be com-
bined in the combiner; and
a controller that controls the converger so that
a sampling timing of a signal component with a
greatest delay amount among converged
received signal components accords a maxi-
mum delay time in the range enabling signals in
the range to be combined in the combiner.

7. A communication terminal apparatus that performs
a radio communication with the base station appa-
ratus according to claim 6.

8. An equalizing processing method comprising:

a combining step of combining a predeter-
mined number of signal components spread on
a time axis after performing weighting on the
components;
a converging step of converging received sig-
nal components spread on the time axis in a
range which enables signals in the range to be
combined at the combining step; and
a controlling step of controlling the converging
step so that a sampling timing of a signal com-
ponent with a greatest delay amount among
converged received signal components
accords a maximum delay time in the range
enabling signals in the range to be combined at
the combining step.
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