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CDMA MOBILE COMMUNICATION SYSTEM

WITH CONSIDERATION OF FADING

Background of the Invention:

This invention relates to a code divisionmultiple access
(CDMA) mobile communication system comprising amobile station,
a base station, a base station control apparatus, and an
exchange station and, in particular, to a forward transmission
powar control method in the CDMA mobile communication system.

In recent years, as a communication system for use in
a mobile communication system, attention is directed to a time
division multiple access (CDMA) communication system which is
not affected by interference and interruption. The CDMA
communication system is a communication system in which a
transmitting side spreads a user signal to be transmitted using
a transmission spreading code to transmit a spread signal and
a receiving side despreads the spread signal using a reception
spreading code identical with the transmission spreading code
to obtain an coriginal user signal.

In addition, in the CDMA mobile communication system,
a plurality of transmitting sides carry out spreading
operations using different transmission spreading codes having
orthogonality, respectively, and the receiving side can carry
out identification of each communication by selecting, as the
reception spreading code, one of the transmission spreading
codes to be used on carrying out despreading operation.

Accordingly, it is possible to use the same frequency band in
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a plurality of communications.

However, it is difficult to perfectly maintain the
orthogonality among all of the spreading codes to be used. In
actually, the respective spreading codes are not perfectly
orthogonal to one another and then each spreading code has a
correlation component with respect to other spreading codes.
As a result, the correlation component serves as an interference
component in its own communication and it results in a
degradation factor in communication quality. Inasmuch as the
interference component occurs due to such a degradation factor,
the larger the number of communications becomes, the larger
interference components becomes. As a result, it is possible
to increase the number of communication channels enable to
multiplex in a frequency band if each communication channel has
a low transmission power.

As a result, each base station in the CDMA mobile
communication system carries out control of transmission power
for each mobile station sc that each of received bit
energy-to~interference ratios Eb/I0 (which are ratios of
desired received wave powers (Eb) to interference wave powers
(I0)) obtained by communication channels established between
the base station and the respective mobile stations is equal
to a necessary power ratioc Eb/I0 required to insure the minimum
communication quality. This transmission power control is
called a reverse transmission power control.

Specifically, a transmission power control {TPC)
information signal for instructing up/down of transmission

power for the mobile station is included in a forward signal



which is transmitted from the base station to the mobile station
via a forward link. By using the TRC information signal, the
base station carries out an up instruction or a down instruction
of a current transmission power for each mobile station.

In the above-mentioned CDMA mobile communication systemn,
each base station covers a cell which is a area where the base
station can communicate with the mobile station. In addition,
the mobile station moves with a communication channel
established between the mobile station and a base station. When
the mobile station goes out of the cell covered by the base
station, the mobile station must carry out a handover for
establishing a new communication channel with another base
station which cover a cell where the mobile station moves.

The mebile communication system adopting a spread
spectrum system carries out a soft handover in order tomaintain
a service quality by avoiding a momentary interruption or the
like on carrying out the handover between the base stations.
The soft handover is the handover where the mobile station
simultaneously carries out communication with a plurality of
base stations and is a peculiar function to the spread spectrum
communication which can use the same radio frequency.

However, inasmuch as the same information signal is
transmitted from the plurality of base stations to the mobile
station when the soft handover is carried out, transmission
powear in the forward link per communication is much. Asaresult,
interference power affecting other communications increases

and it results in a restriction of a communication capacity.



In order to improve such a restriction, for instance,
a method of decreasing transmission power in the forward link
per communication by carrying out forward transmission from
only one base station having a minimum propagation loss on the
soft handover is disélosed in an article contributed by Furukawa
{(NEC Corporation) to the Communication Society Conf., IEICE,
B-5-118, March 1988.

However, it is impossible for this conventional forward
transmission power control method to secure a user quality in
a case where there is a large fading in a communication channel.
This is because the forward transmission is always carried out
from only one base station on the soft handover.

In a multimedia communication, prediction is made that
a transmission rate where a large capacity of data is
transmitted from a data base at a network side to the mobile
station is large. When the rate of the multimedia is large in
future, it is necessary to increase a radioc channel capacity
of the forward link in comparison with that of the reverse link.
As a result, it is necessary to decrease the transmission power
of the forward link.

In addition, as regards the reverse link which is a
communication channel from the mobile station to the base
station, one transmission is always carried out per
communication and an effect of the soft handover is obtained
by receiving in a plurality of base stations. Accordingly, the
problem of increasing the transmission power does not arise on

carrying out the soft handover.



At any rate, the above-mentioned convertional CDMaA
mobile communication system is disadvantageous in that the
communication capacity of the forward link is restricted on
carrying out the soft handover. This is because the
transmission power of the forward link per communication
increases and interference power affecting other
communications increases.

In addition, wvariocus other CDMA mobile commmication
systems related to the present invention are already known. By
way of example, Japanese Unexamined Patent Publication of
Tokkai No. Hei 8-172,390 or JP-A $9-172390 discloses a mobile
communication system which is capable of reducing the influence
of fading by selecting a plurality of base stations the
reception powers from which at a mobile station exceed a
prescribed value and simultaneously transmitting signals from
these base stations to the mobile station with different
frequencies and subjecting them to diversity synthesis.
According to JP~A 8-1723%80, transmitted from a mobile station,
a signal is received by first and second base stations, and a
control station performs diversity synthesis. Transmitted
from the first and the second base stations, signals are
received by the mobile station and are subijected to diversity
synthesis. When the mobile station moves to a point in the
vicinity of the boundary of a first radio zone for the first
base station and the reception power from the first base station
is reduced to the prescribed value or smaller, communication
with the first base station is switched to a third base station

which the reception power from is larger. When the mobile



station moves a point in a second radio zone for the second base
station and the reception power from the second base station
is reduced to the prescribed value or smallexr, communication
with the second base station is switched to that with a fourth
base station which the reception power from is larger. In the
gimilar manner, communication with the third base station is
switched f:c that with a fifth base station at a point in the
vicinity of the boundary of a third radio zone for the third
base station.

Japanese Unexanined Patent Publication of Tokkai No. Hei
6~13,956 or JP-A 6-013956 discloses a transmisgsion power
contreller in a mobile communication and its system which are
capable of increasing the capacity of the systemby implementing
accurate transmission power control at a mobile station side.
According to JP-A 6~-013956, a control processor detects
received power and the reception power is calculated from a
strength of a pilot signal fed from a searcher receiver in this
cage. Thus, the signal strength of a transmission signal from
a base station from which a mobile station is communicated is
accurately detected. Furthermore, a fading speed is estimated
from a change in the received power thereby controlling an
averaging time in a transmission power controller. Thus, the
system copes even with a change in the fading speed and the
optimum averaging time is always obtained. Then an electric
field median strength is always detected without causing a
response delay and accurate transmission power control is

attained.



Summary of the Invention:

It is therefore an object of the present invention to
provide a CDMA mobile communication system which is capable of
decreasing a communication capacity in a forward link without
degradation of a service quality in a communication channel when
a soft handover is carried out.

Otﬁer obijects of this invention will become clear as the
description proceeds.

According to an aspect of this invention, a method is
for controlling communication in a code division multiple
access (CDMA) mobile communication system comprising a
plurality of base stations and a mobile station for making
possible to commumicate with the base stations by a soft
handover. The method comprises the steps of carrying out
forward transmission between the mobile station and a
particular base station when fading is small, and of carrying
out forward transmission between the mobile station and at least
two base stations including the particular base station when
the fading is laxge.

According to an aspect of this invention, a method is
for of controlling communication in a code division multiple
access (CDMA) mobile communication system comprising a
plurality of base stations and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
propagation losses in the communication channels to determine

a particular base station having a minimum propagation loss,



of measuring, in the mobile station, magnitude of fading in the
communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold wvalue,
of transmitting, from the mobile station to the base stations
via a reverse link, as a forward transmission power information
signal, a combination of a base station information signal
indicative of the particular base station, a fading information
signal indicative of the determined result, and an error
detection information signal for carrying out error detection
of the base station information signal and the fading
information signal, of decoding, in each of the base stations,
the forward transmission power information signal to carry out
the error detection on the fading information signal and the
base station information signal using the error detection
information signal, of turning, in each of the base stations,
a forward transmission off when an error is not detected in the
error detection, when the fading information signal indicates
that the value of the magnitude of the fading is smaller than
the predetermined threshold value, and when its own base station
deoes not correspond to the particular base station indicated
by the base station information signal, and otherwise of turning,
in each of the base stations, the forward transmission on.
According to ancther aspect of this invention, a method
is for contrclling communication in a code division multiple
access {CDMA) mobilg communication system comprising a
plurality of base stations and a mobile station for making

possible to communicate with the base stations via respective
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communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
propagation losses in the communication channels to determine
a particular base station having a minimum propagation loss,
of transmitting, from the mobile station to the base stations
via a reverse link, as a forward transmission power information
signal, a. combination of a base station information signal
indicative of the particular base station and an error detection
information signal for carrying out error detection of the base
station information signal, of decoding, in each of the base
stations, the forward transmission power information signal to
carry out the error detection on the base station information
signal using the error detection information signal, of
determining, in each of the base stations, whether or not
magnitude of fading on the reverse link has a value which is
larger than a predetermined threshold value, of turning, in each
of the base stations, a forward transmission off when an error
is not detected in the error detection, when the value of the
magnitude of the fading is smaller than the predetermined
threshold value, and when its own base station does not
correspond to the particular base station indicated by the base
station information signal, and otherwise of turning, in each
of the base stations, the forward transmisgion on.
According to sill another aspect of this invention, a
methed is for contrelling communication in a code division
multiple access (CDMA} mobile communication system comprising
a plurality of base stations. a base station control apparatus

connected to the base stations, and a mobile station for making



possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
magnitude of fading in the communication channels to produce
a determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value, of transmitting, from the mobile station to
the base stations via a reverse link, as a forward transmission
power information signal, a combination of a fading information
signal indicative of the determined result and an erroxr
detection information signal for carrying out error detection
of the fading information signal, of decoding, in each of the
base stations, the forward transmission power information
signal to carry out the error detection on the fading
information signal using the error detection information signal,
of comparing, in the base station control apparatus, bit
energy-to-interference ratiocs of the base stations in the
resgspective communication channels to determine, as aparticular
base station, one of the base stations that has a maximum bit
energy-to-interference rat.io, of sending, from the base station
control apparatus to the base stations, a base station
information signal indicative of the particular base station,
of turning, in each of the base stations, a forward transmission
off when an error ig not detected in the error detection, when
the fading information signal indicates that the value of the
magnitude of the fading is smaller than the predetermined
threshold value, and when its own base station does not

correspond to the particular base station indicated by the base
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station information signal, and otherwise of turning, in each
of the base stations, the forward transmission on.

According to yet another aspect of this invention, a
method is for controlling communication in a code division
multiple access (CDMA) mobile communication system comprising
a plurality of base stations, a base station centrol apparatus
connected to the base stations, and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprising the steps of determining, in each of the base
stations, whether or not magnitude of fading on a reverse link
has a value which is larger than a predetermined threshold value,
of comparing, in the base station control apparatus, bit
energy-to-interference ratios of the base stations in the
respective communication channels to deternmine, as aparticular
base station, one of the base stations that has a maximum bit
energy-to~-interference ratio, of sending, £from the base station
contrel apparatus to the base stations, a base station
information signal indicative of the particular base station,
of turning, in each of the base stations, a forvard transmission
off when the value of the magnitude of the fading is smaller
than the predetermined threshold value and when its own base
station does not correspond to the particular base station
indicated by the base station information signal, and otherwise
of turning, in each of the base stations, the forward
transmission on.

According to an aspect of this invention, a method is

for controlling communication in a code division multiple
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access (CDMA) mobile communication system comprising a
plurality of base stations and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
propagation losses in the communication channels to determine
at least one specificbase station in which forward transmission
should be turned on in accordance with a predetermined reference
value, of measuring, in the mobile station, magnitude of fading
in the communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshocld value,
of transmitting, from the mobile station to the base stations
via a reverse link, as a forward transnmission power information
signal, a combination of a base station information signal
indicative of the at least one specific base station, a fading
information signal indicative of the determined result, and an
error detection information signal for carrying out error
detection of the base station information signal and the fading
information signal, of decoding, in each of the base stations,
the forward transmission power information signal to carry out
the error detection on the fading information signal and the
base station information signal using the error detection
information signal, of turning, in each of the base stations,
a forward transmigsion off when an error is not detected in the
error detection, when the fading information signal indicates
that the value of the magnitude of the fading is smaller than

the predetermined threshold value, and when its own base station
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does not correspond to the at least one specific base station
indicated by the base station information signal, and otherwise
of turning, in each of the base stations, the forward
transmission on.

According to another aspect of this invention, a method
ig for controlling communication in a code division multiple
access (CDMA) mobile communication system comprising a
plurality of base stations and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
propagation losses in the communication channels to determine
at least one specific base station in which forward transmission
should be turned on in accordance with a predetermined reference
value, of transmitting, from the mobile station to the base
stations via a reverse link, as a forward transmission power
information signal, a combination of a base station information
signal indicative of the at least one specific base station and
an error detection information signal for carrying out error
detection of the base station information signal, of decoding,
in each of the base stations, the forward transmission power
information signal to carry out the error detection on the base
station information signal using the error detection
information signal, of determining, in each of the base stations,
whether or not magnitude of fading on the reverse link has a
value which is larger than a predetermined threshold value, of
turning, in each of the base stations, a forward transmission

off when an error is not detected in the error detection, when
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the value of the magnitude of the fading is smaller than the
predetermined threshold value, and when its own base station
does not correspond to the at least one specific base station
indicated by the base station information signal, and otherwise
of turning, in each of the base stations, the forward
transmission on,.

According to still ancther aspect of this invention, a
method is for controlling communication in a code division
multiple access (CDMA) mobile communication system comprising
a plurality of base stations, a base station control apparatus
connected to the base stations, and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The nmethod
comprises the steps of measuring, in the mobile station,’
magnitude of fading in the communication channels to produce
a determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value, of transmitting, from the mobile station to
the base stations via a reverse link, as a forward transmission
power information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out error detection
of the fading information signal, of decoding, in each of the
base stations, the forward transmission power information
signal to carry out the error detection on the fading
information signal using the error detection information signal,
of comparing, in the base station controi apparatus, bit

energy-to-interference ratios of the base stations in the
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respective communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value,
of sending, from the base station control apparatus to the base
stations, a base station information signal indicative of the
at least one gpecific base station, of turning, in each of the
base stations, a forward transnission off when an error is not
detected in the error detection, when the fading information
signal indicates that the value of the magnitude of the fading
ig smaller than the predetermined thresheld value, and when its
own base station does not correspond to the at least one specific
base station indicated by the base station information signal,
and cotherwise of turning, in each of the base stations, the
forward transmission on.

According to yet another aspect of this invention, a
method is for controlling communication in a code division
multiple access (CDMA)} mobile communication system comprising
a plurality of base stations, a base station control apparatus
conneacted to the base stations, and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The nmethod
comprises the steps of determining, in each of the base stations,
whether or not magnitude of fading on a reverse link has a value
which is larger than a predetermined threshold wvalue, of
comparing, in the base station control apparatus, bit
energy-to-interference ratios of the base stations in the
respective communication channels to determine at least one

specific base station in wh:ch forward transmission should be
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turned on in accordance with a predetermined reference value,
of sending, from the base station control apparatus to the base
stations, a base station information signal indicative of the
at least one specific base station, of turning, in each of the
base stations, a forward transmission off when the value of the
magnitude of the fading is smaller than the predetermined
threshold value and when its own base station does not
correspond to the at least one specific base station indicated
by the base station information signal, and otherwise of turning,
in each of the base stations, the forward transmission on.
According to an aspect of this invention, a method is
for controlling communication in a code division multiple
access (CDMA) mobile communication system comprising a
plurality of base stations and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
propagation losses in the communication channels to determine
a particular base station having a minimum propagation loss,
of measuring, in the mobile station, magnitude of fading in the
communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold value,
of transmitting, from the mobile station to the base stations
via a reverse link, as a forward transmission power information
signal, a combination of a base station information signal
indicative of the particular base station, a fading informati;m

signal indicative of the determined result, and an error
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detection information signal for carrying out error detection
of the base station information signal and the fading
information signal, of decoding, in each of the base stations,
the forward transmission power information signal to carry ocut
the error detection on the fading information signal and the
base station information signal using the error detection
information signal, of lowering, in each of the base stations,
transmission power in a forward transmission from an original
value when an error is not detected in the error detection, when
the fading information signal indicates that the value of the
nmagnitude of the fading is smaller than the predetermined
threshold value, and when its own base station does not
correspond to the particular base station indicated by the base
station information signal, and otherwise of turning, in each
of the base stations, the transmission power of the forward
transmission back to the original value.

According to another aspect of this invention, a method
is for controlling communication in a code division multiple
access (CDMA)} mobile communication system comprising a
plurality of base stations and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
propagation losses in the communication channels to determine
a particular base station having a minimum propagation loss,
of transmitting, from the mobile station to the base stations
via a reverse link, as a forward transmission power information

signal, a combination of a base station information signal



18

indicative of the particular base station and an error detection
information signal for carrying out error detection of the base
station information signal, of decoding, in each of the base
stations, the forward transmigsion power information signal to
carry out the error detection on the base station information
signal using the error detection information signal, of
determining, in each of the base stations, whether or not
magnitude of fading on the reverse link has a value which is
larger than a predetermined threshold value, of lowering, in
each of the base stations, transmission power in a. forward
transmission from an original wvalue when an error is not
detected in the error detectién, when the value of the magnitude
of the fading is smaller than the predetermined thresholdvalue,
and when its own base station does not correspond to the
particular base station indicated by the base station
information signal, and otherwise of turning, in each of the
base stations, the transmission power of the forward
transmission back to the original value.

According to still another aspect of this invention, a
method is for contrclling communication in a code division
multiple access (CDMA) mobile communication system comprising
a plurality of base stations, a base station control apparatus
connected to the base stations, and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measur__ing, in the mobile station,
magnitude of fading in the communication channels to produce

a determined result indicative of whether or not the magnitude
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of the fading has a value which is larger than a predetermined
threshold value, of transmitting, from the mobile station to
the base stations via a reverse link, as a forward transmission
power information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out error detection
of the fading information signal, of decoding, in each of the
base stations, the forward transmission power information
signal to carry out the error detection on the fading
information signal using the error detection information signal,
of comparing, in the base station control apparatus, bit
energy—-to-interference ratios of the base stations in the
respective commumnication channels to determine, as a particular
base station, one of the base stations that has a maximum bit
energy-to-interference ratio, of sending, from the base station
control apparatus to the base stations, a base station
information signal indicative of the particular base station,
of lowering, in each of the base stations, transmission power
in a forward transmission from an original value when an error
is not detected in the error detection, when the fading
information signal indicates that the value of the magnitude
of the fading is smaller than the predetermined threshold value,
and when its own base station does not correspond to the
particular base station indicated by the base station
information signal, and otherwise of turning, in each of the
base stations, the transmission power of the forward

transmission back to the original value.
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According to yet another aspect of this invention, a
method is for controlling communication in a code division
multiple access (CDMA)} mobile communication system comprising
a plurality of base stations, a base station control apparatus
connected to the base stations, and a2 mobile station for making
possible to communicate with the base stations via the
respectixfe communication channels by a soft handover. The
method comprises the steps of determining, in each of the base
stations, whether or not magnitude of fading on a reverse link
has a value which is larger than a predetermined thresheold value,
of comparing, in the base station control apparatus, bit
energy-to-~interference ratios of the base stations in the
respective communication channels to determine, as a particular
base station, one of the base stations that has a maximum bit
energy-to-interference ratioc, of sending, from the base station
control apparatus to the base stations, a base station
information signal indicative of the particular base station,
of lowering, in each of the base stations, transmission power
in a forward transmission £from an original value when the value
of the magnitude of the fading is smaller than the predetermined
threshold value and when its own base station does not
correspond to the particular base station indicated by the base
station information signal, and otherwise of turning, in each
of the base stations, the transmission power of the forward
transmisgsion back to the original value.

According to an aspect of this invention, a method is
for controlling communication in a code division multiple

access (CDMA) mobile communication system comprising a
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plurality of base stations and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
propagation losses in the communication channels to determine
at least one specific base gstation in which forward transmigsion
should be turned on in accordance with a predetermined reference
value, of measuring, in the mobile station, magnitude of fading
in the communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold value,
of transmitting, from the mobile station to the base stations
via a reverse link, as a forward transmission power information
signal, a combination of a base station information signal
indicative of the at least one specific base station, a fading
information signal indicative of the determined result, and an
errcor detection information signal for carrying out error
detection of the base station information signal and the fading
information signal, of decoding, in each of the base stations,
the forward transmission power information signal to carry out
the error detection on the fading information signal and the
base station information signal using the error detection
information signal, of lowering, in each of the base stations,
transmission power in a forward transmission from an original
value when an error is not detected in the error detection, when
the fading information signal indicates that the value of the
magnitude of the fading is smaller than thé predetermined

threshold value, and when its own base station does not
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correspond to the at least one specific base station indicated
by the base station information signal, and otherwise of turning,
in each of the base stations, the transmission power of the
forward transmission back to the original value.

According to another aspect of this invention, a method
is for contrelling communication in a code division multiple
access (CDMA) mobile communication system comprising a
plurality of base stations and a mobile station for making
rossible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
propagation losses in the communication channels to determine
at least one specificbase station in which forward transmission
should be turned on in accordance with a predetermined reference
value, of transmitting, from the mobile station to the base
stations via a reverse link, as a forward transnission power
information signal, a combination of abase station information
signal indicative of the at least one specific base station and
an error detection information signal for carrying out error
detection of the base station information signal, of decoding,
in each of the base stations, the forward transmission power
information signal to carry out the error detection on the base
station information signal using the error detection
information signal, of determining, in each of the base stations,
whether or not magnitude of fading on the reverse link has a
value which is larger than a predetermined threshold value, of
lowering, in each of the base stations, transmission power in

a forward transmission from ar original value when an error is
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not detected in the error detection, when the value of the
magnitude of the fading is smaller than the predetermined
threshold value, and when its own base station does not
corraspond to the at least one specific base station indicated
by the base station information signal, and otherwise of turning,
in each of said base stations, the transmission power of the
forward transmission back to the original value.

According to still another aspect of this invention, a
method is for controlling communication in a code division
multiple access (CDMA) mobile communication system comprising
a plurality of base stations, a base station control apparatus
connected to the base stations, and é. mobile station for making
pessible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of measuring, in the mobile station,
magnitude of fading in the communication channels to produce
a determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value, transmitting, from the mobile station to the
base stations via a reverse link, as a forward transmission
power information signal, a cqmbination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out error detection
of the fading information signal, of decoding, in each of the
base stations, the forward transmission power information
signal to carry out the error detection on the fading
informat;ion signal using the error detection information signal,

of comparing, in the base station control apparatus, bit
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enexgy-to-interference ratiocs of the base stations in the
respective communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value,
of sending, £rom the base station control apparatus to the base
stations, a base station information signal indicative of the
at least one specific base station, of lowering, in each of the
base stations, transmission power in a forward transmission
from an original value when an error is not detected in the error
detection, when the fading information signal indicates that
the value of the magnitude of the fading is smaller than the
predetermined threshold value, and when its own base station
does not correspond to the at least one specific base station
indicated by the base station information signal, and otherwise
of turning, in each of the base stations, the transmission power
of the forward transmission back to the original value.
According to yet another aspect of this invention, a
method is for controlling communication in a code division
multiple access (CDMA) mobile communication system comprising
a plurality of base stations, a base station control apparatus
connected to the base stations, and a mobile station for making
possible to communicate with the base stations via respective
communication channels by a soft handover. The method
comprises the steps of determining, in each of the base stations,
whether or not magnitude of fading on a reverse link has a value
which is larger than a predetermined threshold value, of
comparing, in the base station control apparatus, bit |

energy~to-interference ratios of the base stations in the
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respective communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value,
of sending, from the base station control apparatus to the base
stations, a base station information signal indicative of the
at least one specific base station, of lowering, in each of the
base stations, transmission power in a forward transmission
from an original value when the value of the magnitude of the
fading is smaller than the predetermined threshold value and
when its own base station does not correspond to the at least
one specific base station indicated by the base station
information signal, and otherwise of turning, in each of the
bage stations, the transmission power of the forward
transmission back to the original value.

Accordiné an aspect of this invention, a code division
multiple access (CDMA) mobile communication system comprises
first through N~th base stations and a mobile station for making
possible to communicate with the first through the N-th base
stations wvia first through N-th communication channels by
carrying ocut a soft handover, where N represents a positive
integer which is not less than two. The mcbile gtation
comprises a propagation loss measuring arrangement for
measuring first through N-th propagation losses in the first
through the N-th communication channels to determine a
particular base station having a minimum propagation loss and
a fading measuring arrangement for measuring magnitude of
fading in the first through the N-th communication channels to

produce a determined result indicative of whether of not the
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magnitude of the fading has a value which is larger than a
predetermined threshold value. Connected to the propagation
loss measuring arrangement and the fading measuring arrangement,
a transmitting arrangement transmits, to the first through the
N-th base stations via a reverse link, as a forward transmission
power information signal, a combination of a base station
information signal indicative of the particular base station,
a fading information signal indicative of the determined result,
and an error detection information signal for carrying out error
detection of the base station information signal and the fading
information gsignal. An n-th base station, where n represents
each of 1 through N, comprises a decoding arrangement for
decoding the forward transmission power information signal to
carry out the error detection on the fading information signal
and the base station information sigmal using the error
detection information signal. Connected to the decoding
arrangement, a forward transnmission on-off arrangement turns
a forward transmission off when an error is not detected in the
error detection, when the fading information signal indicates
that the value of the magnitude of the fading is smaller than
the predetermined threshold value, and when the n-th base
station does not correspond to said particular base station
indicated by the base station information signal. Otherwise,
the forward transmission on~off arrangement turns the forward
transmission on.

According to another aspect of this invention, a code
division multiple access (CDMA) mobile communication system

comprises first through N-th base stations and a mobile station
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for making possible to communicate with the first through the
N-th base stations wvia first through N-th communication
channels by carrying out a soft handover, where N represents
a positive integer which is not less than two. The mobile
station comprises a propagation loss measuring arrangement for
measuring first through N-th propagation losses in the first
through the N-th communication channels to determine a
particular base station having a minimum propagation loss.
Connected to the propagation loss measuring arrangement, a
transmitting arrangement transmits, to the first through the
N-th base stations via a reverse link, as a forward transmission
power information signal, a combination of a base station
information signal indicative of the particular base station
and an error detection information signal for carrying out errorn
detection of the base station information signal. An n-th base
station, where n represents each of 1 through N, comprises a
decoding arrangement for decoding the forward transmission
power information signal to carry out the error detection on
the base station information signal using the error detection
information signal and a fading determining arrangement for
determining whether or not magnitude of fading on the reverse
link has a value which is larger than a predetermined threshold
value. Connected to the decoding arrangement and the fading
determining arrangement, a forward transmission on~off
arrangement turns a forward transmission off when an error is
not detected in the error detection, when the value of the
magnitude of the fading is smaller than the predetermined

threshold value, and when said n-th base station does not
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correspond to the particular base station indicated by the base
station information signal. Otherwise, the forward
transmission on-off arrangement turns the forward transmission
on.

According to still another aspect of this invention, a
code division multiple access (CDMA) mobile communication
system comprises first through N-th base stations, a base
station control apparatus connected to the first through the
N-th base stations, and a mobile station for making possible
to communicate with the first through the N-th base stations
via first through N-th communication channels by carrying out
a soft handover, where N represents a positive integer which
is not less than two. The mobile station comprises a fading
measuring arrangement for measuring magnitude of fading in the
first through the N-th communication channels to produce a
determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value. Connected to the fading measuring
arrangement, a transmitting arrangement transmits, to the £irst
through the N-th base stations via a reverse link, as a forward
transmission power information signal, a combination of a
fading information signal indicative of the determined result
and an error detection information signal for carrying cut error
detection of the fading information signal. An n-th base
station, where n represents each of 1 through N, comprises a
decoding arrangement for decoding the forward transmission
power information signal to carry out the error detection on

the fading information signal using the error detection



information signal. The base szation control apparatus
comprises a comparing arrangement for comparing first through
N-th bit energy—to—intérference ratios of the first through the
N-th base stations in the first through the N-th communication
channels to determine, as a particular base station, one of the
first through the N-th base stations that has a maximum bit
energy~-to-interference ratio. Connected to the comparing
means, a sending means sends a base station information signal
indicative of the particular base station to the first through
the N~th base gstations. Then-thbase station further comprises
a forward transmission on-off arrangement, connected to the
decoding arrangenent and the sending arrané;ement, for turning
a forward transmission off when an error is not detected in the
error detection, when the fading information signal indicates
that the value of the magnitude of the fading is smaller than
the predetermined threshold value, and when the n-th base
station does not correspond to the particular base station
indicated by the base station information signal. Otherwise,
the forward transmission on~off arrangement turns the forward
transmission on.

According to yvet another aspect of this invention, a code
division multiple access (CDMA) mobile communication system
compriges first through N-th base stations, a base station
control apparatus connected to the first through the N-th base
stations, and a mobile station for making possible to
communicate with the first through the N-th base stations via
first through N~-th communication channels by carx&ying out a soft

handover, where N represents a pcsitive integer which is not
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less than two. An n-th base station, where n represents each
of 1 through N, comprises a fading determining arrangement for
determining whether or not magnitude of fading on a reverse link
has a value wvhich is larger than a predetermined threshold value.
The base station control apparatus comprises a comparing
arrangement for comparing f£irst through N-th bit energy-to-
interference ratios of the first through the N-th base stations
in said first through said N-th communication channels to
determine, as a particular base station, one of the first
through said N-th base stations that has a maximum bit
energy~-to-interference ratioc. Connected to the comparing
arrangement, a sending arrangement sends a base station
information signal indicative of the particular base station
to the first through the N-th base stations. The n-th base
station further comprises a forward transmission on-off
arrangenment, connected to the fading determining arrangement
and the sending arrangement, for turning a forward transmission
off when the value of the magnitude of the fading is smaller
than the predetermined threshold value and when the n-th base
station does not correspond to the particular base station
indicated by the base station information signal. Otherwise,
the forward transmission on~off arrangement turns the forward
trangmission on.

According to an aspect of this invention, a code division
multiple access (CDMA) mobile communication system comprises
first through N-th base stations and a mobile station for making
possible to communicate with the first through the N-th base

stations via first through N-th communication channels by



31

carrying out a soft handover, where N represents a positive
integer which is not less than. two. The mobile station
comprises a propagation loss measuring arrangement for
measuring first through N-th propagation losses in the first
through the N-th communication channels to determine at least
one specific base station in which forward transmission should
be turned on in accordance with a predetermined reference value
and a fading measuring arrangement for measuring magnitude of
fading in the first through the N-th communication channels to
produce a determined result indicative of whether or not the
magnitude of the fading has a value which is larger than a
predetermined threshold value. Connected to the propagation
loss measuring arrangement and the fading measuring arrangement,
a transmitting arrangement transmits, to said base stations via
a reverse link, as a forward transmission power information
signal, a combination of a base station information signal
indicative of the at least one specific base station, a fading
information signal indicative of the determined result, and an
error detection information signal for carrying ocut error
detection of the base station information signal and the fading
information signal. An n-th base station, where n represents
each of 1 through N, comprises a deccding arrangement for
decoding the forward transmission power information signal to
carry out the error detection on the fading information signal
and the base station information signal using the error
__detection information signal. Connected to the decoding
arrangement, a forward transmission on-off arrangement turns

a forward transmission off when an error is not detected in the
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error detection, when the fading information signal indicates
that the value of the magnitude of the fading is smaller than
the predetermined threshold value, and when the n-th base
station does not correspond to the at least one specific base
station indicated by the base station information signal.
Otherwise, the forward transmission on-off arrangement turns
the forward transmission on.

According to another aspect of this invention, a code
division multiple access (CDMA) mobile communication system
conprises first through N-th base stations and a mobile station
for making possible to communicate with the first through the
N~th base stations via first through N-th communication
channels by carrying out a soft handover, where N represents
a positive integer which is not less than two. The mcbile
station comprises a propagation loss measuring arrangement for
nmeasuring first through N-th propagation losses in the first
through the N-th communication channels to determine at least
one specific base station in which forward transmission should
be turned on in accordance with a predeternined reference value.
Connected to the propagation loss measuring arrangement, a
transmitting arrangement transmit, to the base stations via a
reverse link, as a forward transmission power information
signal, a combination of a base station information signal
indicative of the at least one specificbase station and an exrror
detection information signal for carrying out error detection
of the base station information signal. An n-th base station,
where-n represents each of 1 through N, comprises a decoding

arrangement for decoding the forward transmission power
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information signal to carry out the error detection on the base
station information signal using the error detection
information signal and a fading determining arrangement for
determining whether or not magnitude of fading on the reverse
link has a value which is larger than a predetermined threshold
value. Connected to the decoding arrangement and the fading
determining arrangement, a forward transmission on~off
arrangement turns a forward transmission off when an error is
not detectad in the error detection, when the value of the
magnitude of the fading is smaller than the predetermined
threshold value, and when the n-th base station does not
corraespond to the at least one specific base station indicated
by the base station information signal. Otherwise, the forward
transmission on-off arrangement turns the forward transmission
on.

According teo still another aspect of this invention, a
code division multiple access (CDMA) mobile communication
system comprises first through N-th base stations, a base
station contrel apparatus connected teo the first through the
N~th base stations, and a mobile station for making possible
to communicate with the first through the N-th base stations
via first through N-th communication channels by carrying out
a soft handover, where N represents a positive integer which
is not less than two. The mobile station comprises a fading
measuring arrangement for measuring magnitude of fading in the
first through the N-th communication channels to produce a
determined result indicative of whether or not the magnitude

of the fading has a value which is larger than a predetermined
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threshold wvalue. Connected to the fading measuring
arrangement, a transmitting arrangement transmits, to the first
through the N~th base stations via a reverse link, as a forward
transmission power information signal, a combination of a
fading information signal indicative of the determined result
and an error detection information signal for carrying out error
detection of the fading information signal. An n-th base
station, where n represents each of 1 through N, comprises a
decoding arrangement for decoding the forward transmission
power information signal to carry out the error detection on
the fading information signal using the error detection
information signal. The base station control apparatus
comprises a comparing arrangement for comparing first through
N~-th bit energy-to-interference ratios of the first through the
N~th base stations in the first through the N-th communication
channels to determine at least one specific base station in
which forward transmission should be turned on in accordance
with a predetermined reference value. Connected to the
comparing arrangement, a sending arrangement sends a base
station information signal indicative of the at least one
specific base station to the first through the N-th base
stations. The n-th base station further comprises a forward
transmission on-off arrangement, connected to the decoding
arrangement and the sending arrangement, for turning a forward
transmission off when an error is not detected in the error
detection, when the fading information signal indicates that
the value of the magnitude of the fading is smaller than the

predetermined threshold value, and when the n-th base station
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does not correspond to the least one specific base station

indicated by the base station information signal. Otherwise,
the forward transmission on-off arrangement turns the forward
transmission on.

According to yvet another aspect of this invention, a code
divigion multiple access {CDMA) mobile communication system
comprises first through N-th base stations, a base station
control apparatus connected to the first through the N~th base
stations, and a mobile station for making possible to
communicate with the first through the N-th base stations via
first through N-th communication channels by carrying out a soft
handover, where N represents a positive integer which is not
less than two. An n-th base station, where n represents each
of 1 through N, comprises a fading determining arrangement for
determining whether or not magnitude of fading on a reverse link
has a value which is larger than a predetermined thresholdvalue.
The base station contreol apparatus comprises a comparing
arrangement for comparing first through N-th bit energy-to-
interference ratios of the first through the N~th base stations
in the first through the N-th communication channels to
determine at least one specific base station in which forward
transmission should be turned on in accordance with a
predetermined reference value. Connected to the comparing
arrangement, a sending arrangement sends a base station
information signal indicative of the at least one specific base
station to the first through the N-th base stations. The n~th
base station further comprises“ a forward transmission on-off

arrangement, connected to the fading determining arrangement
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and the sending arrangement, for turning a forward transmission
of £ when the value of the magnitude of the fading is smaller
than the predetermined threshold value and when the n-th base
gstation does not correspond to said at least one specific base
station indicated by the base station information signal.
Otherwise, the forward transmission on-off arrangement turns
the forward transmission on.

According to an aspect of this invention, a code division
multiple access (CDMA) mobile communication system comprises
first through N-th base stations and a mobile station for making
possible to communicate with the first through the N-th base
stations via first through N-th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two. The mobile station
comprises a propagation loss measuring arrangement for
neasuring first through N-th propagation losses in the first
through the N-th communication channels to determine a
particular base station having a minimum propagation loss and
a fading measuring arrangement for measuring magnitude of
fading in the f£irst through the N-th communication channels to
produce a determined result indicative of whether or not the
nagnitude of the fading has a value which is larger than a
predetermined threshold value. Connected to the propagation
logs measuring arrangement and the fading measuring arrangement,
a transmitting arrangement transmits, to the first through the
N-th base stations via a reverse link, as a forward transmission
power information signal, a combination of a base station

information signal indicative of the particular base station,
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a fading information signal indicative of the determined result,
and an error detection information signal for carrying out error
detection of the base station information signal and the fading
information signal. An n-th base station, where n represents
each of 1 through N, comprises a decoding arrangement for
deceoding the forward transmission power information signal to
carry out the error detection on the fading information signal
and the base station information signal using the error
detection information signal. Connected to the decoding
arrangement, a transmission power controlling arrangement
lowers transmission power in a forward transmission from an
original value when an error is not detected in the errox
detection, when the fading information signal indicates that
the value of the magnitude of the fading is smaller than the
predetermined threshold value, and when the n-th base station
does not correspond to the particular base station indicated
by the base station information signal. Otherwise, the
transmission power controlling arrangement turns the
transmission power of the forward transmission back to the
original wvalue.

According to another aspect of this invention, a code
division nmultiple access (CDMA) mobile communication system
comprises first through N-th base stations and a mobile station
for making possible to communicate with the first through the
N-th base stations via first through N-th communication
channels by carrying out a soft handover, where N represents
a positive integer which is not less than two. The mobile

station comprises a propagation loss measuring arrangement for
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measuring first through N-th propagation losses in the first
through the N-th communication channels to determine a
particular base station having a minimum propagation loss.
Connected to the propagation loss measuring arrangement, a
transmitting arrangement transmits, to the first through the
N~-th base stations via a reverse link, as a forward transmission
power information signal, a combination of a base station
information signal indicative of the particular base station
and an error detection information signal for carrying out error
detection of the base station information signal. An n-th base
station, where n represents each of 1 through N, comprises a
deceding arrangement for decoding the forward transmission
power information signal to carry out the error detection on
the base station information signal using the error detection
information signal and a fading determining arrangement for
determining whether or not magnitude of fading on the reverse
link has a value which is larger than a predetermined threshold
value., Connected to the decoding arrangement and the fading
determining arrangement, a transmission power controlling
arrangement lowers transmissionpower in a forward transmission
from an original value when an error is not detected in the errox
detection, when the wvalue of the magnitude of the fading is
smaller than the predetermined threshold value, and when the
n-~th base station does not correspond to said particular base
station indicated by the base station information signal.
Otherwise, the transmission power controlling arrangement
turns the transmission power of the forward trénsmission back

to the original wvalue.
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According tc still another aspect of this invention, a
code division multiple access (CDMA) mobile communication
system comprises first through N-th base stations, a base
station control apparatus connected to the first through the
N-th base stations, and a mobile station for making possible
to communicate with the first through the N-th base stations
via first through N-th communication channels by carrying out
a soft handover, where N represents a positive integer which
igs not less than two. The mobile station comprises a fading
nmeasuring arrangement for measuring magnitude of fading in the
first through the N-th communication channels to produce a
determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value. Connected to the fading measuring
arrangement, a transmitting arrangement transmits, to the first
through the N-th basge stations via a reverse link, as a forward
transmission power information signal, a combination of a
fading information signal indicative of the determined result
and an errcor detection information signal for carrying out error
detection of the fading information signal. An n-th base
station, where n represents each of 1 through N, comprises a
decoding arrangement for decoding the forward transmission
power information signal to carry out the error detection on
the fading information signal using the error detection
information signal. The base station control apparatus
comprises a comparing arrangement for comparing first through
N~th bit energy-to-interference ratios of the first through the

N-th base stations in said first through the N-th communication
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channels tc determine, as a particular base station, one of the
base stations that has a maximum bit energy-to-interference
ratio. Connected to the comparing arrangement, a sending
arrangement sends a base station information signal indicative
of the particular base station to the first through the N-th
base stations. The n-th base station further comprises a
transmission power controlling arrangement for lowering
transmission power in a forward transmission from an original
value when an error is not detected in the error detection, when
the fading information signal indicates that the value of the
magnitude of the fading is smaller than the predetermined
threshold value, and when said n-th base station doés not
correspond to the particular base station indicated by the base
station information signal. Otherwise, the transmission power
contreolling arrangement turns the transmission power of the
forward transmission back to the original wvalue.

According to yet another aspect of this invention, a code
division multiple access (CDMA) mobile communication system
comprises first through N-th base stations, a base station
contrel apparatus connected to the first through the N-th base
stations, and a meobile station for making possible to
communicate with the first through the N~th base stations via
first through N~th communication channels by carrying out a soft
handover, where N represents a positive integer which is not
less than two. An n-th base station, where n represents each
of 1 through N, comprises a fading determining arrangement for
determining whether or not magnitude of fading on a reverse link

has a value which is larger than a predetermined threshold value.
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The base station control apparatus comprises a comparing
arrangement for comparing first through N-th bit energy-to-
interference ratios of the first through the N-th base stations
in the first through the N~th communication channels to
determine, as a particular base station, one of the first though
the N-th base stations that has a maximum bit energy-to-
interference ratio. Connected to the comparing nmeans, a
sending arrangement sends a base station information signal
indicative of the particular base station to the first through
the N-thbase stations. Then-thbase station further comprises
a transmission power controlling arrangement, connected to the
fading determining arrangement and the sending arrangement, for
lowering transmission power in a forward transmission from an
original value when the value of the magnitude of the fading
is smaller than the predetermined threshold value and when the
n-th base station does not correspond to the particular base
station indicated by the base station information signal.
Otherwise, the transmission power controlling arrangement
turns the transmission power of the forward transmission back
to the coriginal value.

According to an aspect of this invention, a code division
multiple access (CDMA)} mobile communication system comprises
first through N-th base stations and amobile station for making
possible to communicate with the first through the N-th base
stations via first through N-th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two. The mobile station "

comprises a propagation loss measuring arrangement for



measuring first through N-th propagation losses in the first
through the N~th communication channels to determine at least
one specific base station in which forward transmission should
be turned on in accordance with a predetermined reference value
and a fading measuring arrangement for measuring magnitude of
fading in the first through the N-th communication channels to
produce a determined result indicative of whether or not the
magnitude of the fading has a value which is larger than a
predetermined threshold value. Connected to the propagation
loss measuring arrangement and the fading measuring arrangement,
a transmitting arrangement transmits, to the first through the
N-th base stations via a reverse link, as a forward transnigssion
power information signal, a combination of a base station
information signal indicative of the at least one specific base
station, a fading information signal indicative of the
determined result, and an error detection information signal
for carrying out error detection of the base station information
signal and the fading information signal. Ann-thbase station,
wherein n represents each of 1 through N, comprises a decoding
arrangement for decoding the forward transmission power
information signal to carry out the error detection on the
fading information signal and the base station information
signal using the error detection information signal.
Connected to the decoding arrangement, a transmission power
controlling arrangement lowers transmission power in a forward
transmigsion from an original value when an error is not
detected in the error detection, when the fading information

signal indicates that the value of the magnitude of the fading
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is smallex than the predetermined threshold value, and when the
n~-th base station does not correspond to said at least one
specific base station indicated by the base station information
signal. Otherwise, the transmission power contrelling
arrangement turns the transmission power of the forward
transmission back to the original value.

According to another aspect of this invention, a code
division multiple access (CDMA) mobile communication system
comprises £first through N-th base stations and a mobile station
for making pessible to communicate with the first through the
N-th base stations wvia first through N-th communication
channels by carrying ocut a soft handover, where N represents
a pogitive integer which is not less than two. The mobile
station comprises a propagation loss measuring arrangement for
measuring first through N-th propagation losses in the first
through N-th communication channels to determine at least one
spacific base station in which forward transmission should be
turned on in accordance with a predetermined reference value.
Connected to the propagation loss measuring arrangement, a
transmitting arrangement transmits, to the first through the
N-th base stations via a reverse link, as a forward transmission
power information signal, a combination of a base station
information signal indicative of the at least one specific base
station and an error detection information signal for carrying
cut error detection of the base station information signal. An
n-th base station, where n represents each of 1 through N,
comprises a decoding a;rangement for decoding the forward

transmission power informaticn signal to carry out the error
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detection on the base station information signal using the error
detection information signal and a fading determining
arrangement for determining whether or not magnitude of fading
on the reverse link has a value which is larger than a
predetermined threshold value. Connected to the decoding
arrangement and the fading determining arrangement, a
transmission power controlling arrangement lowers
transmission power in a forward transmission from an original
value when an exrror is not detected in the error detection, when
the value of the magnitude of the fading is smaller than the
predetermined threshold value, and when the n-th base station
does not correspond to the at least one specific base station
indicated by the base station information signal. Otherwise,
the transmission power controlling arrangement turns the
transmission power of the forward transmission back to the
original value.

According to still another aspect of this invention, a
code division multiple access (CDMA) mobile communication
system comprises first through N-th base stations, a base
station control apparatus comnnected to the first through the
N-th base stations, and a mobile station for making possible
to communicate with the first through the N-th base stations
via first through N-th communication channels by carrying out
a soft handover, where N represents a positive integer which
is not less than two. The mobile station comprises a fading
measuring arrangement for measuring magnitude of fading in the
first through the N-th communication channels to produce a

determined result indicative ¢f whether or not the magnitude
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of the fading has a value which is larger than a predetermined
threshold value. Connected to the fading measuring
arrangement, a transmitting arrangement transmits, to the first
through the N~th base stations via a reverse link, as a forward
transmigsion power information signal, a combination of a
fading information signal indicative of the determined result
and an error detection information signal for carrying out error
detection of the fading information signal. An n-th base
station, where n represents each of 1 through N, comprises a
decoding arrangement for decoding the forward transmission
power information signal to carry out the error detection on
the fading information signal using the error detection
information signal. The base station control apparatus
comprises a comparing arrangement for comparing first through
N-th bit energy-to-interference ratios of the first through the
N-th base stations in the first through the N-th communication
channels to determine at least one specific base station in
which forward transmission should ke turned on in accordance
with a predetermined reference value. Connected to the
comparing arrangement, a sending arrangement sends a base
station information signal indicative of said at least one
specific base station to the first through the N-th base
stations. The n-th base station further comprises a
transmission power contreolling arrangement, connected te the
decoding arrangement and the sending arrangement, for lowering
transmission power in a forward transmission from an original
value when an error is not detected in the exrror detection, when

the fading information signal indicates that the value of the



magnitude of the fading is smaller than the predetermined
threshold value, and when the n-th base station does not
corraspond to said at least one specific base station indicated
by the base station information signal. Otherwise, the
transmission power controlling arrangement turns the
transmission power of the forward transmission back to the
criginal value.

According to yet another aspect of thisg invention, a code
division multiple access (CDMA) mobile communication systen
comprises first through N-th base stations, a base station
control apparatus connected to the first through the N~th base
stations, and a mobile station for making possible to
communicate with the first through the N-th base stations via
first through N-th communication channels by carrying out a soft
handover, where N represents a positive integer which is not
less than two. An n-th base station, where n represents each
of 1 through N, comprises a fading determining arrangement for
determining whether or not magnitude of fading on a reverse link
has a value which is larger than a predetermined threshold value.
The base station control apparatus comprises a comparing
arrangement for comparing first through N-th bit energy-to-
interference ratios of the first through the N~th base stations
in the first through the N-th communication channels to
determine at least one specific base station in which forward
transmission should be turned on in accordance with a
predetermined reference value. Connected to the comparing
arrangement, a sending arrangement sends a base station

information signal indicative ¢of the at least orne specific base
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station to the first through the N-th base stations. The n-th
base station further comprises a transmission power controlling
arrangement, connected to the fading determining arrangement
and the sending arrangement, for lowering transmission power
in a forward transmission from an original value when the value
of the magnitude of the fading is smaller than the predetermined
threshold value and when the n-th base station does not
correspond to the at least one specific base station indicated
by the base station information signal. Otherwise, the
transmission power controlling arrangement turns the
transmission power of the forward transmission back to the

original value.

Brief Degcription of the Drawing:

Fig. 1 is a block diagram of a conventional CDMA mobile
communication system;

Fig. 2 is ablock diagram of a conventional mobile station
for use in the CDMA mobile communication system illustrated in
Fig. 1;

Fig. 3 is a block diagranm of a conventional base station
for use in the CDMA mobile communication system illustrated in
Fig. 1;

Fig. 4 is a view showing a case where two base stations
carry out forward transmission to one mobile station;

Fig. 5 is a view showing another case where one base
station carries out forwvard transmission to one mobile station;

--Fig. 6 is a flow chart for use in describing operation

of the CDMA mobile communication system illustrated in Fig. 1:



Fig. 7 is a block diagram of a CDMA mobile communication
system according to a first embodiment of this invention;

Fig. 8 is a block diagram of a mobile station for use
in the CDMA mobile communication system illustrated in Fig. 7;

Fig. 9% is a block diagram of a base station for use in
the CDMA mobile communication system illustrated in Fig. 7;

F:z.g 10 is a flow chart for use in describing operation
of the mobile station illustrated in Fig. 8;

Figs. 11A through 11C collectively show variations of
a received level according to a transmission power control in
a case where fading is large;

Figs. 12A through 12C collectively show variations of
a received level according to a transmission power control in
4 case where fading is small;

Fig. 13 is a view for use in describing a moving average;

Fig. 14 is a view for use in describing a method of
calculating an average value to using an oblivion coefficient;

Figs. 15A and 15B show formats of a forward link and a
reverse like, respectively;

Fig. 16 is a flow chart for use in describing operation
of the base station illustrated in Fig. 9;

Fig. 17 is a block diagram of a COMA mobile communication
systenm according to a second embodiment of this invention;

Fig. 18 is a block diagram of a mobile station for use
in the CDMA mobile communication system illustrated in Fig. 17;

Fig. 19 is a block diagram of a base station for use in

the CDMA mobile communication system illustrated in Fig. 17;
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Fig. 20 is a flow chart for use in describing operation
of the mobile station illustrated in Fig. 18;

Fig. 21 is a flow chart for use in describing operation
of the base station illustrated in Fig. 19;

Fig. 22 is a block diagram of a CDMA mobile communication
system according tc a third embodiment of this invention;

Fig. 23 is a block diagram of a mobile station for use
in the CDMA mobile communication system illustrated in Fig. 22;

Fig. 24 is a block diagram of a base station for use in
the CDMA mobile communication system illustrated in Fig. 22;

Fig. 25 is a flow chart for use in describing operation
of the mobile station illustrated in Fig. 23;

Fig. 26 is a flow chart for use in describing operation
o the base station illustrated in Fig. 24;

Fig. 27 id a block diagram of a CDMA mobile communication
system according to a forth embodiment of this invention:

Fig. 28 is a block diagram of a base station for use in
the CDMA mobile communication system illustrated in Fig. 27;

Fig. 29 is a flow chart for use in describing operation
of the base station illustrated in Fig. 28;

Fig. 30 is a table showing differences among the first
through the fourth embodiments of this invention:; and

Fig. 31 is a view for use in describing a sectorized CDMA

mobile communication system.

Description of the Preferred Embodiments:

Referring to Fig. 1, a conventional code division

multiple access (CDMA) mobile communication system will be
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described in order to facilitate an understanding of the present
invention. The illustrated CDMA mobile communication system
comprises a mobile station 10', first and second base stations
20'1 and 20'9 which communicate with the mobile station 10°',
a base station control apparatus 30 connected to the first and
the second base stations 20'4 and 20'5, and an exchange station
40 connected to the base station control apparatus 30. The
first and the second base stations 20'7 and 20's are similar
in structure and operation each other.

Practically, the exchange station 40 is connected to
other base station control apparatuses in addition to the base
station control apparatus 30. In addition, the base station
control apparatus 30 is connected to other base stations in
addition to the first and the secondbase stations 2071 and 2075, :
Furthermore, each of the first and the second base stations 20'4
and 20'o communicates with other mobile stations in addition
to the mobile station 10'. The other base station control
apparatuses, the other base stations, and the other mobile
stations are herein omitted from Fig. 1 because of
simplification of description.

In addition, the base station control apparatus 30
comprigses an asynchronous transfer mode (ATM) switch 31 and a
control section 32. The ATM switch 31 receives an ATM cell from
the exchange station 40 and transmits the ATM cell as user
information signals 51 to the firét and the second base stations
20'1 and 20'p in accordance with destination addresses. The

control section 32 transmits, to the first and the second base

stations 20'q and 20'o, control information signals 52 for
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controlling operations of the first and the second base stations
20'1 and 20'5.

Turning to Fig. 2, the description will proceed tc a
conventional mobile station 10' for use in the CDMA mobile
communication system illustrated in Fig. 1. Themobile station
10" comprises a mobile demodulator 101, a mobile analog-to-
digital converter 102, a mobile communication channel Rake
receiver 103, amobile decoding section 104, £first through third
perch channel Rake receivers 1055, 1055, and 1053, first through
third perch channel reception level measuring sections 1064,
10649, and 1063, a mobile contrcl section 107', a mobile
reception level measuring section 108, é mobile subtracter 109,
a mobile transmission power calculating section 111, a mobile
encoding section 112, amobile digital~to~analog converter 113,
a mobile modulator 114, and first through third perch channel
decoding sections 1151, 1155, and 1153.

In the mobile station 10', a received forward signal is
supplied to the mobile demodulator 101. The mobile demodulator
101 demodulates the received forward signal into a mobile
baseband signal. The mobile baseband signal is supplied to the
mobile analog-to-digital converter 102. The mobile analog-
to-digital converter 102 converts the mobile baseband signal
inteo a mobile digital signal. The mobile digital signal is
supplied to the mobile communication channel Rake receiver 103
and the first through the third perch channel RAKE receivers
1054 to 1053. The mobile communication channel RAKE receiver
103 carries out Rake synthesization on the mobile digital signal

to produce a mobile synthesized signal. The mobile synthesized



signal is supplied to the mobile decoding section 104 and the
mobile reception level measuring section 108. The mobile
decoding section 104 decodes the mobile synthesized signal to
extract a mobile received user information signal. The mobile
reception level measuring section 108 measures a mobile
communication channel reception level of the mobile synthesized
signal to produce a mobile communication channel reception
level signal indicative of the mobile communication channel
reception level. The mocbile communication channel reception
level signal is supplied teo the mcbile subtracter 109 and the
mobile control section 107°'.

Eachbase station is assigned with a perch channel. Each
base station broadcasts a base station information signal wvia
the perch channel. Each mobile station under each base station
receives the base station information signal via the pexrch
channel. The base station information signal is a part of a
radio rescurce (RR) information signal which is exchanged
between the mobile control section 107' in the mobile station
10' and the base control section 207' in the base station 20°'.
In addition, the base station information signal includes a
transmission power value.

Supplied with the mobile digital signal, the first
through the third perch channel RAKE receivers 1057 to 1053
receive first through third perch signals in the mobile digital
signal on first through third perch channels, respectively.
The first through the third perch signals are supplied to the

first through the third perch channel reception level measuring

sections 1067 to 1063, respectively. The first through the
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third perch channel reception level measuring sections 1067 to
1063 measure first through third perch channel reception levels
of the first through the third perch signals to produce first
through third perch channel reception level signals indicative
of the first through the third perch channel reception levels,
respectively. The first through the third perch channel
reception level signals are sent to the mobile control section
107,

In addition, the first through the third perch signals
are supplied to the first through the third channel decoding
sections 1157 to 1153, respectively. More specifically, the
base station information signal is received in each of the first
through the third perch channel RAKE receivers 1054 to 1053
through the mobile demodulator 101 and the analog-to-digital
converter 102. Thereafter, the base station information

signal is sent from the first through the third perch channel
RAKE receivers 1051 to 1053 to the first through the third

channel deccding sections 1154 to 1153. Each of the first
through the third perch channel decoding sections 1151 to 1153
decodes the base station information signal to extract the
transmission power value from the base station information
gsignal. The transmission power value is supplied from each of
the first through the third perch channel decoding section 1157
to 1153 to the mobile control section 107'.

The control mobile section 107' supplies a mobile target
level signal indicative of a mobile target level to the mobile
subtracter 109. Supplied with the mobile éommunication

channel reception level signal and the mobile target level
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signal, the mobile subtracter 109 subtracts the mobile target
level indicated by the mobile target level signal from the
mobile communication channel reception level indicated by the
mobile communication channel reception level signal to produce
a mobile subtracted signal indicative of a difference between
the mobile communication channel reception level and the mobile
target level. The mobile subtracted signal is supplied to the
mobile transwission power calculating section 111. The mobile
transmission power calculating section 111 calculates a forward
transmission power on the basis of the mobile subtracted signal
to produce a forward transmission power information signal
indicative of the forward transmission power. The forward
transmission power information signal is supplied to the mobile
digital~to~analog converter 113,

The mobile encoding section 112 is supplied with a mobile
transmission user information signal. The mobile encoding
section 112 encodes the meobile transmission user information
signal into a mobile encoded signal. The mobile encoded signal
is supplied to the mobile digital-to-analog converter 113. The
nobile digital-to-analog converter 113 converts the mobile
encoded signal with the mobile forward transmission power
information signal into a mobile analog signal. The mobile
analog signal is supplied to the mobile modulator 114. The
mobile medulator 114 modulates a carrier signal by the mobile
analog signal to produce a mobile modulated signal. The mobile
modulated signal is transmit:ted as a reverse transmission

signal to the base station via a reverse link.
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Turning to Fig. 3, the description will proceed to a
conventional base station 20' (suffix omitted) for use in the
CDMA mobile communication system illustrated in Fig. 1. The
base station 20' comprises a base demodulator 201, a base
analog-to-digital converter 202, a base communication channel
Rake receiver 203, a base decoding section 204, a base control
section 2077, a base reception level measuring section 208, a
base subtracter 209, a base transmission power calculating
section 211, a base encoding section 212, a base digital-
to-analeg converter 213, and a base modulator 214.

In the base station 20', a received reverse signal is
supplied to the base demodulator 201. The base demodulator 201
demodulates the received reverse signal into a base baseband
signal. The base baseband signal is supplied to the base
analog-to-digital converter 202. The base analog-to-digital
converter 202 converts the base baseband signal into a base
digital signal. The base digital signal is supplied to the base
communication channel Rake receiver 203. The base
communication channel Rake receiver 203 carries out Rake
synthesization on the base digital signal to produce a base
synthesized signal. The base synthesized signal is supplied
to the base decoding section 204 and the base reception level
measuring section 208. The base decoding section 204 decodes
the base synthesized signal to extract a base received user
information signal. The base reception level measuring
section 208 measures a base communication channel reception
level of ;:he base synthesized signal to produce a base

communication channel recepticn level signal indicative of the
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base communication channel reception level. The base
communication channel reception level signal is supplied to the
base subtracter 209.

The base control section 207' supplies a base target
level signal indicative of a base target level to the base
subtracter 209. The base control section 207 supplies a forward
transmission on/off instruction signal to the base transmission
power calculating section 211.

Supplied with the base communication channel reception
level signal and the base target level signal, the base
subtracter 209 subtracts the base target level indicated by the
base target level signal from the base communication chamnel
reception level indicated by the base communication channel
reception level signal to produce a base subtracted signal
indicative of a difference between the base communication
channel reception level and the base target level. The base
subtracted signal is supplied to the base transmission power
calculating section 211. The base transmission power
calculating section 111 calculates a forward transmission power
on the basis of the base subtracted signal and the forward
transmission on/off instruction signal to produce a forward
transmission power information signal indicative of the forward
transmission power. The forward transmission power
information signal is supplied to the base digital-to-analog
converter 213.

The base encoding section 212 is supplied with a base
transmission user information signal. The base encoding

section 212 encodes the base transmission user information
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signal into a base encoded signal. The base encoded signal is
supplied to the base digital-to~analog converter 213. The base
digital-to-aznalog converter 213 converts the base encoded
signal on the bases of the forward transmission power
information signal into a base analog signal. The base analog
signal is supplied to the base modulator 214. The base
modulator 214 modulates a carrier signal by the base analog
signal to produce a base modulated signal. The base modulated
signal is transmitted as a forward transmission signal to the
mobile station via a forward link.

In the above-mentioned CODMA mobile communication systen,
each base station covers a cell which is a area where the base
station can communicate with the mobile station. In addition,
the mobile station moves with a communication channel
established between the inobile station and abase station. When
the mobile station goes cut of the cell covered by the base
station, the mobile station must carry out a handover for
astablishing a new communication channel with another base
station which cover a cell where the mobile station moves.

The mobile communication system adopting a spread
spectrum system carries out a soft handover in order to maintain
a service quality by avoiding a momentary interruption or the
like on carrying out the handover between the base stations.
As shown in Fig. 4, the soft handover is the handover where the
mobile station 10' simultaneously carries out communication
with a plurality of base stations 20'q and 20'5 and is a peculiar
function to the spread spectrum communication which can use the

same radio frequency.
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However, inasmuch as the same information signal is
transmitted from the plurality of base stations 20'1 and 2074
to the mobile station 10' when the soft handover is carried out,
transmission power in the forward link per communication is much.
Az a result, interference power affecting other communications
increases and it results in a restriction of a communication
capacity.

In order to imy;irove such a restriction, for instance,
a method of decreasing transmission power in the forward link
per communication by carryving out forward transmission from one
base station having the least propagation loss on the soft
handover, as illustrated in Fig. 5, is disclosed in an article
contributed by Furukawa (NEC Corporation) to the Communications
Society Conf., IEICE, B~-5-118, March 1898.

Referring to Fig. 6 in addition to Fig. 5, the description
will proceed to the method of decreasing the transmission power
in the forward link.

At a step 8101', the mobile station 10' calculates
propagation losses for communication channels between the
mebile station 10' and the first and the second base stations
20'4 and 2079 around the mobile station 10'. The step 8101
is followed by a step S102' at which the mobile station 10' sends
propagation loss signals indicative of the propagation losses
to the base station control apparatus 30 through the first and
the second base stations 20'1 and 2075, The step S102' proceeds
to a step 8103' at which the base station control apparatus 30
determines a specific ba;e station having the propagation loss

which is less than a predetermined threshold value.
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In the example being illustrated, the specific base

station is the first base station 20'j. In other words, the
second base station 20'5 has the propagation loss which is not
less than the predetermined threshold value.

The step S103' is succeeded by a step 8104' at which the
base station control apparatus 30 determines whether or not the
specific base station is included in the base stations
communicating with the mobile station 10'. It will be assumed
that the specific or the first base station 20'1 is not included
in the base stations communicating with the mobile station 10°'.
In this event, the step 8104' is followed by a step 8105' at
vhich the base station control apparatus 30 instructs the mobile
station 10' and the specific or the first base station 20'; to
start communication between the mobile station 10' and the
specific or the first base station 207'q.

It will be presumed that the specific or the first base
station 2074 is included in the base stations communicating with
the mobile station 10'. Under the circumstances, the step S104°
proceeds to a step S106' at which the base station control
apparatus 30 determines whether or not the base stations
communicating with the mobile station 10' are included in the
specificbase station. Inasmuch as the secondbase station20'o
is not included in the specific base station, the step 8106°
is succeeded by a step 81077 at which the base station control

apparatus 30 instructs the mobile station 10' and the second
base station 20's to stop communication between the mobkile

station 10' and the second base station 20°'5.



60

However, it is impossible for this conventional forward
transmission power control method to secure a user quality in
a case where there is a large fading in a communication channel.
This is because the transmission is always carried out fromonly
one base station on the soft handover.

In a multimedia communication, prediction is made that
a transmission rate where a large capacity of data is
transmitted from a data base at a network side to the mobile
station is large. When the rate of the multimedia is large in
future, it is necessary to increase a radio channel capacity
of the forward link in comparison with that of the reverse link.
As a result, it is necessary to decrease the transmission power
of the forward link.

In addition, as regards the reverse link which is a
communication channel from the mobile ‘station to the base
station, one transmission is always carried out per
communication and an effect of the soft handover is obtained
by receiving in a plurality of base stations. Accordingly, the
problem of increasing the transmission power does not arise on
carrying out the soft handover.

At any rate, the above-nmentioned conventional CDMA
mobile communication system is disadvantageous in that the
communication capacity of the forward link is restricted on
carrying out the soft handover. This is because the
transmission power of the forward link per communication
increases and interference power affecting other

communications increases.
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Now, the description will be proceed to preferred
embodiments of the present invention in reference with
following figures.

In first through fifth embodiments of the present
invention, in a case where a scoft handover where a plurality
of base stations carry out forward transmission of the same
contents .to one mobile station, when a fading in a forward
channel is gmall, communication is carried out between the
mobile station and the base station having a minimum propagation
loss among the base stations and other base stations turn
transmission off.

As regards the mobile station in environment affecting
less fading that is put into, for example, a static state, there
is less effect obtained by transmitting forward transmission
signals from the plurality of base stations. Inasmuch as it
is possible to minimize a predetermined bit energy-to-
interference ratio Eb/I0 in order to obtaining a predetermined
radio quality under a low-speed fading having a large effect
for control which maintains a received power at a constant by
a high-speed power control, degradation of a service quality
does not occur although the forward transmission is carried out
by one base station having the minimum propagation loss.

It is therefore possible to secure a reception character
by transmitting the same signal from a plurality of base
stations to the mobile station when a fading in a communication
channel with respect to the base stations 15 large. In addition,
it is possible of decrease a forward channel capacity dué to

decrement of interference in the forward link with a service
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quality maintained by transmitting a signal from one base
station to the mobile station when the fading is small.

In addition, the following first through fourth
embodiments are different from each other with respect to
measurement of magnitude of a fading and determination of the
base station having a minimum propagation loss in the manner
which will become clear as the description proceeds.

Referring to Figs. 7 through 16, the description will
proceed to a CDMA mobile communication system according to a
first embodiment of this invention. Fig. 7 is & block diagram
of the CDMA mobile communication system according to the first
embodiment of this invention. The illustrated CDMA mobile
communication system is similar in structure and operation to
the conventional CDMA communication system illustrated in Fig.
1 except that the mobile station, the first and the second base
stations are modified from those illustrated in Fig. 1 as will
later become clear. The mobile station, the first and the
second base stations are therefore depicted at 10, 204, and 205.

Fig. B is a block diagram of the mobile station 10 for
use in the CDMA mobile communication system illustrated in Fig.
7 while Fig. 9 is a block diagram of the base station 20 (suffix
omitted) for use in the CDMA mobile communication system
illustrated in Fig. 7.

As shown in Fig. 8, the illustrated mobile station 10
is similar in structure and operation to the conventional mobile
station 10* illustrated in Fig. 2 except that the mobile control
section is medified from that illustrated in Fig. 2 as will later

become clear. The mobile control sectiocn is therefore depicted
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at 107.

As shown in Fig. 9, the illustrated base station 20 is
similar in structure and operation to the conventional mobile
station 20’ illustrated in Fig. 3 except that the base control
section is modified from that illustrated in Fig. 3 as will later
bacome clear. The base control section is therefore depicted
at 207.

In the first embodiment, the mobile station 10 determines
the magnitude of the fading in the forward link and detects the
base station having the minimum propagation logs on the bases
of the received power in the perch channel.

Referring to Fig. 10 in addition Fig. 8, description will
be made as regards operation of the mobile station 10 in the
CDMA mobile communication system according the first
embodiment.

At a step 8101, the mobile control section 107 calculates
first through third propagation losses in first through third
communication channels which are established between the mobile

station 10 and first through third base stations. Specifically,
the first through the third perch channel decoding sections 1151

to 1153 supply the mobile control section 107 with first through
third transmission power values in first through third perch
channels which are sent from the first through the third base
stations carrving out the soft handover. Inaddition, the first

through the third perch channel reception level measuring

sections 1067 to 1063 measures first through third received

powers in the first through the third perch channels to produce

first through third received power wvalues indicative of the
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first through the third received powers. The first through the
third received power values are supplied to the mobile control
section 107. The mobile control section 107 calculates first
through third differences between the first through the third
transmission power values and the first through the third
received power values. The mobile control section 107
calculates the first through the third propagation losses in
the first though the third communication channels on the basis
of the first through the third differences.

The step S101 is fellowed by a step 8102 at which the
mcbile control section 107 determines, as a particular base
station, one of the first through the third base stations that
has a minimum propagation loss among the First through the third
propagation losses.

The step 8102 is succeeded by a step 8103 at which the
nehile control section 107 determines whether or not a fading
is large by comparing a transmission power control error with
a threshold value. Specifically, the mobile reception level
measuring section 108 measures the mobile communication channel
reception level of the mobile synthesized signal to produce the
mobile communication channel reception level signal indicative
of the measured mobile communication channel reception level
which is supplied to the mobile control section 107. The mobile
control section 107 has a predetermined set reception level so
that the forward received user information signal has a
predetermined quality. The predetermined quality is, for
example, that a frame error rate is equal to 0.01. The mobile

control section 107 determines., as the transmission power
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control error, a difference keitween the measured mobile
communication channel reception level and the predetermined set
reception level.

Turning to Figs. 11A, 11B, 11C, 12a, 12B, and 12C, the
description will proceed to a concrete method which carries out
determination of large and small in the fading. Figs. 11A
through 11C collectively show variation of the measured mobile
communication channel reception level under the transmission
power control when the fading is large. Fig. 11A shows
variation of the measured mobile communication channel
raception level in a case where the transmission power control
is not carried out, Fig. 11B shows variation of the
transmission power under the transmission power control. Fig.
11C shows variation of the measured mobile communication
channel reception level in a case where the transmission powex
control is carried out.

Likewise, Figs. 12A through 12C collectively show
variation of the measured mobile communication channel
reception level under the transmission power control when the
fading is small. Fig. 12A shows variation of the measured
mobile communication channel reception level in a case where
the transmission power control is not carried out. Fig. 12B
shows variation of the transmission power under the
transmigsion power contrel. Fig. 12C shows variation of the
measured mobile communication channel reception level in a case
where the transmission power control is carried out.

Detection of a fading amount in a communication channel

is achieved by measuring a variation amount in the reception
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level on the transmission power control or the transmission
power control error which is an error between a target received
power and an actually received power and by calculating variance
or standard deviation of the variation amount in the reception
level or the transmission power control error.

It will be assumed that the variation of the fading in
the communication channel is gentle as shown in Figs. 123
through 12C. In this event, the variation amount in the
reception level or the transmission power control error is small.
This is because it is possible to maintain the received power
at a constant due to a high-speed power control. It will be
assumad that the variation of the fading in the communication
channel is violent as shown in Figs. 11a through 11C. In this
event, the variation amount in the reception level or the
transmission power control error is large. This is because it
is difficult to accurately maintain the received power at the
constant due to the high-speed power control.

In addition, the variation amount in the reception level
oxr the transmission power control error may be calculated by
averaging the reception level every predetermined period, using
a method of moving averages, or using an oblivion coefficient.

Turning to Fig. 13, the description will proceed to the
method of moving averages. The method of moving averages is
a method of successively calculating averages of a plurality
of values at time instants for a predetermined time interval.
It will be assumed that values a1, ap, a3, ag, ag, ag, ay, ag,
ag, ..., and so on are obtained as illustrated in Fig. 11. In

this event, values by means of the moving averages are an average
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value of the values a; to ag at a time instant when the value
ag is obtained, an average value of the values ap to ag at a
time instant when the value ag is obtained, an average value

of the values a3 to ay at a time instant when the value aq is

obtained, and so on.

Turning to Fig. 14, the description will proceed to the
method of' using the oblivion coefficient. The method of using
the oblivion coefficient is a method of calculating a current
value by adding a value obtained by multiplying a preceding
value befeore a time instant by the oblivion coefficient less
than one to another value obtained by multiplying a value at
the time instant by a value which is cbtained by subtracting
the oblivion ceoefficient from one. Fig. 14 is a block diagram
showing calculation of the method of using the oblivion
coefficient.

As illustrated in Fig. 14, a calculating circuit
comprises first and second multipliers 61 and 62, and an adder
63. In Fig. 14, the oblivion coefficient is depicted at 8.
The first multiplier 61 is given by the oblivion coefficient
B while the second multiplier 62 is given by the value (1 -
£ ) obtained by subtracting the oblivion coefficient 8 fromone.
The first multiplier 61 is supplied with a preceding output
value while the second multiplier 62 is supplied with a current
input value. The first multiplier 61 multiplies the preceding
output value by the oblivion coefficient 8 to produce a first
multiplied value. The first multiplied value is supplied to
the adder 63. The second multiplier 62 multiplies the current

input value by the value (1 -f3) to produce a second multiplied
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value. The second multiplied value is supplied to the adder
63. The adder 63 adds the first multiplied value and the second
multiplied value to produce an added value as a current output
value.

In addition, another method of detecting the magnitude
of the fading is a method of measuring variance or standard
deviation of variation amount in a fading vector which is
obtained by carrying out channel estimation. The mobile
control section 107 determines that the fading is large when
the variance or the standard deviation of the variation amount
in the fading vector is larger than the threshold value. On
the other hand, the mobile control section 107 determines that
the fading is small when the variance or the standard deviation
of the variation amount in the fading vector is smaller than
the threshold value. The variance or the ' standard deviation
of the variation amount in the fading vector is also calculated
by averaging the fading vector every predetermined period,
using the method of moving averages, or using the oblivion
coefficient.

Turning back to Fig. 10, the step 8103 proceeds to a step
8104 at which the mobile control section 107 sets a forward
transmission power information signal including the fading
information signal and the minimum propagation loss base
station information signal instead of the mobile transmission
user data signal in the mobile encoding section 112 pericdically,
or when the base station having the minimum propagation loss
is changed, or the determined result of the magnitude of the

fading is changed. In addition, the mobile control section 107
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sets, as an exror detection information signal for carrying out
error detection in the forward transmission power information
signal, a cyclic redundancy check (CRC) information signal in
the mobile encoding section 112,

Figs. 15A and 15B show signal formats for the forward
link and the reverse link, respectively. As shown in Fig. 154,
the base station 20 transmits a reverse transmission power
control information signal including apilot information signal,
a transmission power control (TRC) information signal, and a
user information signal to the mobile station 10 via the forward
link. As shown in Fig. 15B, the mobile station 10 transmits
the forward transmission power control information signal
including a pilot information signal, a TRC information signal,
the fading information signal, the minimum propagation loss
base station information signal, and the CRC information signal
to the base station 20 via the reverse link.

Referring to Fig. 16 in addition to Fig. 9, the
description will proceed to operation of the base station 20
in the CDMA mobile communication system.

At a step 8201, the base decoding section 204 decodes
the information signal transmitted from the reverse link into
a decoded information signal. The decoded information signal
is supplied to the base control section 207. When the decoded
information signal is the forward transmission power control
information signal as shown in Fig. 15B, the base decoding
section 204 carries out, using the CRC information signal, an
error detection on the fading information sig;xal and the minimum

propagation loss base station information signal. An detected
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result is supplied from the base decoding section 204 to the
base control section 207. The step 8201 is followed by a step
5202 at which the base control section 207 determines whether
or not any error is detected on the reverse link on the basis
of the detected result. When any error is not detected in the
fading information signal and the minimum propagation loss base
station by the error detection, the step 8202 proceeds to a step
8203 at which the base control section 207 determines whether
or not the fading indicated by the fading information signal
has a magnitude value which is smaller than a predetermined
threshold value. When the magnitude value of the fading
information signal is smaller than the predetermined threshold
value, the step 8203 is succeeded by a step 8204 at which the
base control section 207 determines whether or not its own base
station 20 corresponds to the minimum propagation loss base
station indicated by the minimum propagation loss base station
information signal. When its own base station 20 does not
correspond to the minimum propagation loss base station, the
step 8204 is followed by a step $205 at which the base station
section 207 supplies the base transmission power calculating
section 211 with the forward transmission on/off instruction
signal indicative of turning the forward transmission off.
Accordingly, the base station 20 transmits the forward
transmission signal.

Otherwise, the steps 5202, 8203, and 8204 proceed to a
step 5206 at which the base control section 207 supplies the
base transmission power calculating section 211 with the

forward transmission on/off instruction signal indicative of



71

turning the forward transmission on. Specifically, the base
control section 207 supplies the base transmission power
calculating section 211 with the forward transmission on/off
instruction signal indicative of turning the forward
transmission on when any error is detected in the fading
information signal and the minimum propagation loss base
station by the error detection, when the magnitude value of the
fading is not smaller than the predetermined threshold value,
or when its own base station 20 corresponds to the minimum
propagation loss base station. In this event, the base station
20 transmits the forward transmission signal.

The forward transmission power control method according
to the first embodiment of this invention is reliable because
the transmission power control for the forward link ig carried
out by using the information signal indicative of condition of
the forward link. However, it is necessary to transmit the
forward transmission power information signal from the mobile
station 10 to the base station 20 via the reverse link.
Accordingly, the format for transmitting the fading information
signal and the minimum propagation loss base station
information signal as the forward transmission power
information signal must coincide with a standardized format.

Referring to Figs. 17 through 21, the description will
proceed to a CDMA mobile communication system according to a
second embodiment of thisg invention. Fig. 17 isablock diagram
of the CDMA mobile communication system according to the second
embc;diment of this invention. The illustrated CDMA mobile

communication system is similar in structure and operation to
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the conventional CDMA communication system illustrated in Fig.
1 except that the mobile station, the first and the second base
stations, and the base station control apparatus are modified
from those illustrated in Fig. 1 as will later become clear.
The mobile station, the first and the second base stations, and
the base station control apparatus are therefore depicted at
10a, 20A4, 20A5, and 30A.

Fig. 18 is a block diagram of the mobile station 103 for
use in the CDMA mobile communication system illustrated in Fig.
17 while Fig. 19 is a block diagram of the base station 20A
(suffix omitted) for use in the CODMA mobile communication system
illustrated in Fig. 17.

As shown in Fig. 18, the illustrated mobile station 10a
ig simijar in structure and operation to the conventional mobile
station 10' illustrated in Fig. 2 except that the mobile control
section is medified from that illustrated inFig. 2 as will later
become clear. The mobile control section is therefore depicted
at 107A.

Az shown in Fig. 19, the illustrated base station 20A
is similar in structure and operation to the conventional mobile
station 20' illustrated in Fig. 3 except that the base control
section is modified from that illustrated in Fig. 3 as will later
become clear. The base control section is therefore depicted
at 207Aa.

As shown in Fig. 17, the illustrated base station control
apparatus 30A is similar in structure and operation to the base
station control apparatus 30 illustrated in Fig. 1 except that

the control section is modified from that illustrated in Fig.
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1 as will later become clear. The control section is therefcre
depicted at 32A.

In the second embodiment, a combination of the base
stations 20A4, 20A5 and the base station control apparatus 30A
determines the magnitude of the fading in the reverse link and
the mobile station 10A detects the base station having the
ninimum propagation logs on the bases of the received power in
the perch channel.

Referring to Fig. 20 in addition to Fig. 18, description
will be made as regards operation of the mobile station 10A in
the CDMA mobile communication system according to the second
embodiment of this invention.

The mobile station 10A is similar in operation to the
mobile station 10 illustrated in Fig. 10 except that the step
S103 is omitted therefrom and another step $105 is added in lieu
of the step 8104.

Periodically or when the minimum propagation loss base
station is changed, the step 8102 is followed by the step S105
at which the mobile control section 107A sets a forward
transmission power information signal including the minimum
propagation loss base station information signal instead of the
mobile transmission user data signal in the mobile encoding
gsection 112. Inaddition, themobile control section 107A sets,
as an error detection information signal for carrying out error
detection in the forward transmission power information signal,
a cyclic redundancy check (CRC) information signal in the mobile

encoding section 112.
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Referring to Fig. 21 in addition to Figs. 17 and 19,
description will be made as regards operations of the first and
the second base stations 20A1 and 20A2 and the base station
control apparatus 302 in the CDMA mobile communication system

according to the second embodiment of this invention.

Each of the first and the second base stations 2031 and
20A5 is similar in operation to the base station 20 illustrated
in Fig. 16 except that a new step 8207 is inserted between the
steps S201 and 8202.

At the step 8207, the base control section 207A in each
of the first and the second base stations 2035 and 20245 carries
out a large or small decisicn of a fading by measuring whether
or not a transmission power control error in the reverse link
is not less than a predetermined threshold value. The base
control section 207A sends a decided result of the fading as
the control information signal 52 to a control section 32A of
the base station control apparatus 30A.

Specifically, the base control section 207A in the first
base station 2074 sends a first decided result of the fading
to the control section 32A of the base station control apparatus
30A while the base control section 207A in the second base
station 20A, sends a second decided result of the fading to the
control section 323 of the base station control apparatus 30A.
When any one of the first and the second decided results of the
fading indicates that the fading is large, the control section

32A of the base station control apparatus 30A sends its effect

to the first and the second base stations 20Aq1 and 20A5. When

all of the first and the second decided results of the fading
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indicate the fading is smaXl. the control section 32A of the
base station control apparatus 30A sends its effect to the first
and the second base stations 20A; and 20A5.

The forward transmission power control method according
to the second embodiment of this invention is reliable because
the transmission power control for the forward link is carried
out by using the information signal indicative of condition of
the forward link. However, it is necessary to transmit the
forward transmission power information signal from the mobile
station 10A to the base station Z0A via the reverse link.
Accordingly, the format for transmitting the mininum
propagation loss base station information signal as the forward
transmission power information signal must coincide with a
standardized format. In addition, an error caused by a
difference between a reverse link frequency and a forward link
frequency may be incluvded in the fading information signal
because the fading information signal is obtained from
propagation conditions in the reverse links.

In the second embodiment, each base station sends the
large or small decided result of the fading to the base station
control apparatus and to turn the forward transmission off may
be allowed each base station in a case where its own base station
corresponds to the minimum propagation loss base station only
when the base station control apparatus determines that the
fading is small in all base stations. However, each base
station may determine by itself without sending of the large
or small decided result of the fading to the base station control

~2tus and may turn the fcrward transmission off when the
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fading is small and when its own base station does not correspond
to the minimum propagation loss base station. In this event,
it is possible to rapidly carry out the transmission power
control. This is because it is unnecessary to carry out
exchange of the control information signal between each base
station and the base station control apparatus.

Referring to Figs. 22 through 26, the description will
proceed to a CDMA mobile communication system according to a
third embodiment of this invention. Fig. 22 is a block diagram
of the CDMA mobile communication system according to the third
embodiment of this invention. The illustrated CDMA mobile
communication system is similar in structure and operation to
the conventional CDMA communication system illustrated in Fig.
1 except that the mobile station, the first and the second base
stations, and the base station control apparatus are modified
from those illustrated in Fig. 1 as will later become clear.
The mobile station, the first and the second base stations, and
the base station control apparatus are therefore depicted at
10B, 20B1, 20B5, and 30B.

Fig. 23 is a block diagram of the mobile station 10B for
use in the CDMA mobile communication system illustrated in Fig.
22 while Fig. 24 is a block diagram of the base station 20B
(suffix omitted) for use in the CDMAmobile communication system
illustrated in Fig. 22.

As shown in Fig. 23, the illustrated mobile station 10B
is similar in structure and operation to the conventional mobile
station 10' illustrated in F—ig. 2 except that the mobile control

section ismodified from that illustrated inFig. 2 as will later
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become clear. The mobile control section is therefore depicted
at 107B.

As shown in Fig. 24, the illustrated base station 20B
is similar in structure and operation to the conventional mobile
station 20 illustrated in Fig. 3 except that the base control
section ismodified from that illustrated in Fig. 3 as will later
become clear. The base control section is therefore depicted
at 207B.

As shown in Fig. 22, the illustrated base station control
apparatus 30B is similar in structure and operation to the base
station control apparatus 30 illustrated in Fig. 1 except that
the control section is modified from that illustrated in Fig.
1 as will later become clear. The control section is therefore
depicted at 32B.

In the third embodiment, the mobile station 10B
determines the magnitude of the fading in the forward link and
a combination of the base stations 20B1, 20Bs and the base
station control apparatus 30B determines the base station
having the minimum propagation loss on the bases of the received
power in the perch channel.

Referring to Fig. 25 in addition to Fig. 23, description
will be made as regards operation of the mobile station 10B in
the CDMA mobile communication system according to the third
embodiment of this invention.

The mobile station 10B is similar in operation to the
mobile station 10 illustrated in Fig. 10 except that the steps
8101 and S102 are omitted therefrom and another step $106 is

added on behalf of the step S104.
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Periodically or when the decided result of the magnitude
of the fading is changed. the step 5103 is followed by the step
8106 at which the mobile control section 1078 sets a forward
transmission power information signal including the fading
information signal instead of the mobile transmission user data
signal in the mobile encoding section 112. In addition, the
mobile control section 1078 sets, as an error detection
information signal for carrying out error detection in the
forward transmission power information signal, a cyclic
redundancy check (CRC) information signal in the mobile
encoding section 112,

Referring to Fig. 26 in addition to Figs. 22 and 24,
description will be made as regards operations of the first and
the second base stations 20B1 and 20By and the base station
control apparatus 30B in the CDMA mobile communication system
according to the third embodiment of this invention.

BEach of the first and the second base stations 20B; and

20By is similar in operation to the base station 20 illustrated

in Fig. 16 except that a new step S208 is inserted between the
steps 8201 and 8202.

At the step 5208, the base control section 207B in each
of the first and the second base stations 20By and 20B, measures
a received bit energy-to-interference ratio, Eb/I0, in a
communication channel. The base control section 207B sends a
received bit energy-to-interference ratio signal indicative of
the received bit energy-to-interference ratio Eb/IO as the
control information signal 52 to the control section 32B of the

base station control apparatus 30B.
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Specifically, the base control section 207B in the first
base station 20B{ sends, to the control section 32B of the base
station control apparatus 30B, a first received bit energy-
to-interference ratio signal indicative of a first received bit
energy-to~interference ratioc Eb/IO0 in a first communication
channel between the mobile station 10B and the first base
station 2031. In addition, the base control section 207B in
the second base station 20B, sends, to the control section 32B
of the base station control apparatus 30B, a second received
bit energy-to-interference ratio signal indicative of a second
received bit energy-~to-interference ratioc Eb/I0 in a second
communication channel between the mobile station 10B and the
first base station 20B9. The contrel section 32B of the base
‘station control apparatus 30B determines, as the minimum
propagation loss base station, one of the first and the second
base stations 20B; and 20B, that has a maximum received bit
energy~to-interference ratio by comparing the first and the
second received bit energy-~to-interference ratios Eb/I0. The
control section 32R of the base station control apparatus 30B
sends its determined result as the minimum propagation loss base
station information signal to the first and the second base
stations 20By and 20Bs.

The forward transmission power control methed according
to the third embodiment of this invention is reliable because
the transmission power control for the forward link is carried
out by using the information signal indicative of a condition
of the forward link. However, it is necessary to transmit the

forward transmission power information signal from the mobile
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station 10B to the base station 20B via the reverse link.
Accordingly, the format for transmitting the fading information
signal as the forward transmission power information signal
nmast coincide with a standardized format. Inaddition, anexror
caused by a difference between a reverse link frequency and a
forward link frequency may be included in the fading information
signal because the minimum propagation loss base station
information signal is obtained from propagation conditions in
the reverse links. PFurthermore, a control delay occurs. This
is because information signals related to the propagation
losses in the communication channels cbtained by the base
stations are collected in the base station control apparatus,
the base station control apparatus determines the minimum
propagation loss base gstation and sends the minimum propagation
loss base station information signal to each base station.
Referring to Figs. 27 through 29, the description will
proceed to a CDMA mobile communication system according to a
fourth embodinment of this invention. Fig. 27 is ablock diagram
of the CDMA mobile communication system according to the fourth
embodiment of this invention. The illustrated CDMA mobile
communication system is similar in structure and operation to
the conventional CDMA communication system illustrated in Fig.
1 except that the first and the second base stations and the
base station control apparatus are modified from those
illustrated in Fig. 1 as will later become clear. The first

and the second base stations and the base station control

apparatus are therefore depicted at 20Cy, 20Cs, and 30C.
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Fig. 28 is a block diagram of the rase station 20C {(suffix
omitted) for use in the CDMA mobile communication system
illustrated in Fig. 27.

As shown in Fig. 28, the illustrated base station 20C
is similar in structure and operation to the conventional mobile
station 20' illustrated in Fig. 3 except that the base control
section is modified from that illustrated in Fig. 3 as will later
become clear. The base control section is therefore depicted
at 207cC.

As shown in Fig. 27, the illustrated base station control
apparatus 30C is similar in structure and operation to the base
station control apparatus 30 illustrated in Fig. 1 except that
the control section is modified from that illustrated in Fig.
1 as will later become clear. The control section is therefore
depicted at 32¢C.

In the fourth embodiment, a combination of the base
stations 20Cy, 20C, and the base station control apparatus 30C
determines the magnitude of the fading in the reverse link and
determines the base station having the minimum propagation loss
on the bases of the received power in the reverse link.

Referring to Fig. 29 in addition to Figs. 27 and 28,
description will be made as regards operations of the first and
the second base stations 20Cq and 20C9 and the base station
control apparatus 30C in the CDMA mobile communication system

according to the fourth embodiment of this invention.

Each of the first and the second base stations 20Cq and
20Co is similar in operation to the base station 20 illustrated

in Fig. 16 except that the steps S201 and $202 are omitted and
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the steps 8207 and S208 are added.

Inasmuch as the steps 8207 and $208 are already described
above, description thereof is omitted for the purpose of
simplification of description.

In the fourth embodiment, it is unnecessary to change
a normal format. This is because it is unnecessary to transmit
the forward transmission power information signal from the
mobile station 10* to the base station 20C. In addition, an
error caused by a difference between a reverse link frequency
and a forward link frequency may be included in the minimum
propagation loss base station information signal and the fading
information signal because the minimum propagation loss base
station information signal and the fading information signal
are obtained from propagation conditions in the reverse links.
Furthermore, a control delay occurs. This is because
information signals obtained by the base stations are collected
in the base station control apparatus, the base station control
apparatus determines the minimun propagation loss base station
and a large or small of the fading, and sends the minimum
propagation loss base station information signal and the fading
information signal tc each base station.

In the fourth embodiment, each base station sends the
large or small decided result of the fading to the base station
control apparatus and to turn the forward transmission off may
be allowed each base station in a case where its own base station
corresponds to the minimum propagation loss base station only
when the base station control apparatus determines that the

fading is small in all base stations. However, each base
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station may determine by itself without sending of the large
or small decided result of the fading to the base station control
apparatus and may turn the forward transmission off when the
fading is small and when its own base station does not correspond
to the minimum propagation loss base station. In this event,
it is possible to rapidly carry out the transmission power
control. This is because it is unnecessary to carry out
exchange of the control information signal between each base
station and the base station control apparatus.

Referring to Fig. 30, the description will proceed to
a CDMA mobile communication system according to a fifth
embodiment of this invention. In the CDMA mobile communication
system, at least two of the above-mentioned £irst through fourth
enbodiments of this inwvention is combined with one another.
Although the above-mentioned first through fourth embodiments
of this invention may be operable in each other independently,
it is possible for the f£ifth embodiment of this invention to
make variance of a system large by combining the at least two
of the above-mentioned first through fourth embodiments of this
invention.

Fig. 30 shows differences among the CDMA mobile
communication systems according to the first through the fourth
embodiments of this invention.

It will be assumed that the first and the fourth
embodiments of this invention are combined with each other.
Under the circumstances, the mobile station determines the
magniﬁﬁde of the fading on the forward link and determines the

minimum propagation loss base station on the basis of the
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received power on tﬁe perch channels. In addition, a

combination of the base station and the base station control
apparatus determines a large or small magnitude of the fading
on the reverse link and determines the minimum propagation loss
base station on the basis of the received power on the reverse
link. In addition, the combination of the base station and the
base station control apparatus carries out on-off contrel of
the forward transmission in the base station on the basis of
a plurality of information signals indicative of the magnitude
of the fading and of the minimum propagation loss base station.

In this event, it may be possible to use, for instance,
three control methods in the manner which will presently be
desgcribed.,

(1) Inasmuch as the base station cannot use the forward
transmission power information signal on the reverse link when
an error is detected on the reverse link, the base station
carries out on~off control of the forward transmission therein
using a large or small information signal of the fading and a
transmission on-off information signal which are obtained by
the combination of the base station and the base station control
apparatus.

(2} The base station turns the forward transmission off
when both a decided result on the basis of information obtained
by the reverse link and a decided result on the basis of
information obtained by the combination of the base station and
the base station control apparatus indicate turning the forward

transmission off.
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(3) The base station turns the forward transmission off
when either a decided result on the basis of information
obhtained by the reverse link or a decided result on the basis
of information obtained by the combination of the base station
and the base station control apparatus indicates turning the
forward transmission off.

Although a method of carrying out the forward
transmission power control by combining a plurality of
information signals such as the fifth embodiment of this
invention is disadvantageous in that it is complicated in
structure, this method is advantageous in that it is possible
to improve reliability in transmission switching control.

Referring to Fig. 31, the description will proceed to
a CDMA mobile communication system according to a sixth
embodiment of this invention.

In the CDMA mobile communication system, although one
base station covers one cell, sectorization of the cell is
carried out in order to make capacity of a communication channel
larger. The "sectorization" is a method of dividing the cell
into a plurality of (e.g. three, six, or the like) areas by making
an antenna of the base station have directivity. In addition,
the area obtained by dividing the cell is called a sector.

Fig. 31 shows the CDMA mobile communication system where
the sectorization is carried out. In Fig. 31, the illustrated
CDMA mobile communication system comprises f£first through third
base stations 201, 205, and 203 which cover first through third
cells 71, 72, and 73, respectively. In addition, the first cell

71 is divided into three sectors 71la, 71b, and 71lc as shown in
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Fig. 31. Likewise, each of the second and the third cells 72
and 73 is divided into three sectors, as shown in Fig. 31.

In the manner known in the art, the scft handover, which
is carried out when the mobile station 10 moves between
different sectors, is referred to as a softer handover.

It will be assumed that the mobile station 10 lies in
an area iﬁ which the first through the third cells 71 to 73 are
overlapped in such a sectorized CDMA mobile communication
system as illustrated in Fig. 31. In this event, the mobile
station 10 may be assigned with eight forward channels when the
soft or the softer handover is carried out.

It will be presumed that the forward transmission power
contrel methods according to the above-mentioned first through
fifth embodiments are applied to the sectorized CDMA mobile
communication system. In a conventional forward transmission
powar control method, other seven channels other than one
channel are put into a transmission off state when the soft or
the softer handover is carried out using the eight forward
channels. However, a difference is too large between that the
handover is carried out using the eight forward channel and that
only one forward channel is used. Accordingly, a case where
degradation of a service quality cannot be accepted may occurs
although the fading is small.

In order to resolve the above-mentioned problem, the
forward transmission power contrcl method according to the
sixth embodiment of this invention controls so that all of the
base stations, each of which has the_ propagation loss in the

communication channel not more than a predetermined value, turn
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the forward transmission on without turning the forward
transmission in only one base station having a minimum
propagation loss on. In addition, the forward transmission
power control method according to the sixth embodiment of this
invention controls so that only the base station having the
ninimum propagation loss turns the forward transmission on when
all base étations have the propagation losses which are more
than the predetermined value.

By carrying out such a control, at least one base station
turns the forward transmission on and a plurality of base
stations having a small propagation loss normally turn the
forward transmigsion on. As a resuli, it is possible for the
gixth embodiment of this invention to restrain the degradation
of the service quality to the minimum.

In the CDMA mobile communication systems according to
the above-nmentioned first through sixth embodiments of this
invention, on~off control of the forward transmission power may
be carried out every frame or may be carried out every slot.

While this invention has thus far been described in
conjunction with a few preferred embodiments thereof, it will
now be readily possible for those skilled in the art to put this
invention into variocus other manners. For example, by using
the received power level in lieu of the propagation loss, a
determination of the base station may be carried out which has
the best channel for the mobile station although each of the
above-mentioned first through sixth embodiments of this
invention determines the propagation losses of the

communication channels and carries out the forward transmission
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power control so that the channel between the mobile station
. and the base station having the minimum propagation loss is the
best channel. In this event, of course, the determination is
made so that the base station having a maximum received power
level is the base station having the best channel.
Furthermore, in the above-mentiocned first through sixth
embodiments of this invention, on carrying out the soft handover
or the softer handover, the communication capacity of the
forward channel is decreased so that only the base station
having the minimum propagation less in the communication
channel for the mobile station communicates with the mobile
station as the minimum propagation loss base station and other
hase stations turn the forward transmission off. However, this
invention is not restricted to such a control. For example,
it is possible to decrease the communication capacity of the
forward channel by carrying out contrel so as to lower the
transmisgsion power in the forward transmission £from an original
value without perfectly turning the forward transmission off
in the other base stations except for the minimum propagation

loss base station.
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1. A method of controlling communication in a code

division multiple access (CDMA) mobile communication system
comprising a plurality of base stations and a mobile station
for making possible to communicate with said base stations by
a soft handover, said method comprising the steps of:

carrying out forward transmission between said mobile
station and a particular base station when fading is small; and

carrying out forward transmission between said mobile
station and at least two base stations including said particular
base station when the fading is large.

2. A method as claimed in claim 1, wherein said
particula:f base station has a minimum propagation loss.

3. A method as claimed in claim 1, wherein said method
further comprises the step of turning, in other base stations
except for said particular base station, the forward
transmission off when the fading is small.

4. A method as claimed in ¢lainm 1, wherein said method
further comprises the step of lowering, in other base stations
except for said particular base station, transmission power for
the forward transmission when the fading is small.

5. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations and a mobile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said

method comprising the steps of:
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measuring, in said mobile station, propagation losses
in said communication channels to determine a particular base
station having a minimum propagation loss;

measuring, in said mobile station, magnitude of fading
in said communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value wﬁich is larger than a predetermined threshold value;

transmitting, from said mobile station to said base
stations via a reverse link, as a forward transmission power
information signal, a combination of a base station information
signal indicative of the particular base station, a fading
information signal indicative of the determined result, and an
error detection information signal for carrying out error
detection of the base station information signal and the fading
information signal;

dacoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the fading information signal and the base station
information signal using the error detection information
signal;

turning, in each of said base stations, a forward
transmission off when an error is not detected in the error
detection, when the fading information signal indicates that
the value of the magnitude of the fading is smaller than the
predetermined threshold value, and when its own base station
does not correspond to said particular base station indicated
by the base station information signal; and
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otherwise turning, in each c¢f said base stations, the
forward transmission on.

6. A method as claimed in claim 5, wherein said step
of measuring the propagation lcosses measures the propagation
losses on the basis of differences between transmission power
values for perch channels sent from said base stations and
actually received power wvalues for the perch channels.

7. A method as claimed in claim 5, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a received level on a transmission power control.

8. A method as claimed in ¢laim 5, wherein said step
of measuring the magnitude of the fading carries ocut a large
or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

8. A method as claimed in claim 5, wherein said step
cof measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a fading vector.

10. Amethod as claimed in ¢lain 5, wherein said turning
of the forward transmission on and off is carried out every
frame.

11. Amethod as claimed in claim 5, wherein said turning
of the forward transmission on and off is carried out every siot.

12. A method of controlling communication in a code
division multiple accéss {CDMA) mobile communication system

comprising a plurality of kase staticns and a mobile station
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for making possible to communicate with said base stations via
regpective communication channels by a soft handover, said
method comprising the steps of:

measuring, in said mobile station, propagation losses
in said communication channels to determine a particular base
station having a minimum propagation loss;

transmitting, from said mobile station to said base
stations via a reverse link, as a forward transmission power
information signal, a combination of a base station information
signal indicative of the particular base station and an error
detection information signal for carrying out error detection
of the base station information signal;

decoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the base station information signal using the error
detection information signal;

determining, in each of said base stations, whether or
not magnitude of fading on the reverse iink has a value which
is larger than a predetermined threshold value;

turning, in each of said base stationg, a forward
transmigsion off when an error is not detected in the error
detection, when the value of the magnitude of the fading is
smaller than the predetermined threshold value, and when its
own base station does not correspond to said particular base
station indicated by the base station information signal; and

otherwise turning, in each of said base stations, the

forward transmission on.
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13. A method as claimed in claim 12, wherein said step
of measuring the propagation losses measures the propagation
losses on the basis of differences between transmission power
values for perch channels sent from said base stations and
actually received power values for the perch channels.

14. A method as claimed in claim 12, wherein a large
or small determination of the fading is carried ocut on the basis
of variation in a received level on a transmission power
control.

15. A method as claimed in claim 12, wherein a large
or small determination of the fading is carried out on the basis
of a transmission power control error which is an error between
a target received power and an actually received power.

16. A method as claimed in claim 12, wherein a large
or small determination of the fading is carried out on the basis
of wvariation in a fading vector.

17. A nmethod as claimed in claim 12, wherein said
turning of the forward transmission on and off is carried out
every frame.

18. A method as claimed in claim 12, wherein said
turning of the forward transmission on and off is carried ocut
every slot.

19. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations, a base station control
apparatus connected to said base stations, and a mebile station
for making possible to communicate with said base stations via

respective communication channels by a soft handover, said
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method comprising the steps of:

measuring, in said mobile station, magnitude of fading
in said communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold value;

transmitting, from said mobile station to said base
stations fria a reverse link, as a forward transmission power
information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying ocut error detection
of the fading information signal;

decoding, in each of said base stations, the forward
transmisgion power information signal to carry out the error
detection on the fading information signal using the error
detection information signal;

comparing, in said base station control apparatus, bit
energy-to-interference ratiocs of said base stations in said
respective communication channels to determine, as aparticular
base station, one of said base stations that has a maximum bit
energy-to-interference ratio;

sending, from said base station control apparatus to said
base stations, a base station information signal indicative of
said particular base station;

turning, in each of said base stations, a forward
transmission off when an error is not detected in thes erroxr
detection, when the fading information signal indicates that
the value of the magnitude of the fading is smaller than the

predetermined threshold value, and when its own base station
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does not correspond to said particular base station indicated
by the base station information signal:@ and

otherwise turning, in each of said base stations, the
forward transmission on.

20. A method as claimed in claim 19, wherein sald step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a received level on a transmission power control.

21. A method as claimed in ¢laim 19, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

22. A nmethod as claimed in claim 18, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a fading vector.

23. A method as claimed in claim 19, wherein said
turning of the forward transmission on and off is carried out
every frane.

24. A method as claimed in c¢laim 19, wherein said
turning of the forward transmission on and off is carried out
every slot.

25. A method of controlling communication in a code
division multiple access {(CDMA) mobile communication system
cemprising a plurality of base stations, a base station control
apparatus connacted to said base stations, and a mobile station

for making possible to communicate with said base stations via

This Sheet Has Been Rep

T



L

86 % C L "

respective communication channels by a soft handover, said
method comprising the steps of:

determining, in each of said base stations, whether or
not magnitude of fading on a reverse link has a value which is
larger than a predetermined threshold value;

comparing, in said base station control apparatus, bit
energy-—td-interference ratios of said base stations in said
respective communication channels to determine, as a particular
base station, one of said base stations that has a maximum bit
energy-to-interference ratio;

sending, from said base station control apparatus to said
base stations, a base station information signal indicative of
said particular base station;

turning, in each of said base stations, a forward
transmission off when the value of the magnitude of the fading
is smaller than the predetermined threshold value and when its
own base station does not correspond to said particular base
station indicated by the base station information signal; and

otherwise turning, in each of said base stations, the
forward transmission on.

26, A method as claimed in claim 25, wherein a large
or small determination of the fading is carried out on the basis
of variation in a received level on a transmission power
control.

27. A method as claimed in claim 25, wherein a large
or small determination of the fading is carried out on the basis
of ahtransmission power control error which is an error between

a target received power and an actually received power.
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28. A method as claimed in claim 25, wherein a large
or small determination of the fading is carried out on the basis
of variation in a fading vector.

29. A method as claimed in claim 25, wherein said
turning of the forward transmission on and off is carried out
every frame.

30. A nmethod as claimed in claim 25, wherein said
turning of the forward transmission on and off is carried out
every slot.

31. A method of controlling communication in a code
division multiple access (CDMA} mobile communication system
comprising a plurality of base stations and a mcobile station
for making possible to communicate with said base stations via
respective communication chamnnels by a soft handover, said
method comprising the steps of:

measuring, in said mobile station, propagation losses
in said communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value;

measuring, in said mobile station, magnitude of fading
in said communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold value;

transmitting, from said mobile station to said base
stations via a reverse link, as a forward transmission power
information signal, a combination of a base station information
signal indicative of the at least one specific base stétion,

a fading information signal indicative of the determined result,
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and an error detection information signal for carrying out erroxr
detection of the base station information signal and the fading
information signal;

decoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the fading information signal and the base station
information signal using the error detection information
sigmal; |

turning, in each of said base stations, a forward
transmission off when an error is not detected in the exror
detection, when the fading information signal indicates that
the value of the magnitude of the fading is smaller than the
predetermined threshold value, and when its own base station
does not correspond to said at least one specific base station
indicated by the base station information signal; and

otherwige turning, in each of said base stations, the
forward transmission on.

32. A method as clainmed in claim 31, wherein said at
least one specific base station comprises the base station
having the propagation loss which is not more than the
predetermined reference value, said at least one specific base
station comprising the base station having a minimum
propagation lossg in a case where there is no base station having
the propagation loss which is not more than the predetermined
reference value.

33. A method as claimed in c¢laim 31, wherein said step
of measuring the propagation losses measures the propagation

losses on the basis of differences between transmission power
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values for perch channels sent from said base stations and
actually received power values for the perch channels.

34. A method as claimed in claim 31, wherein said step
of measuring the magnitude of the fading carries ocut a large
or small determination of the fading on the basis of variation
in a received level on a transmission power control.

35. A method as claimed in claim 31, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

36. A method as claimed in claim 31, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a fading wvector.

37. A method as claimed in claim 31, wherein said
turning of the forward transmission on and off is carried out
every frame.

38. A method as claimed in claim 31, wherein said
turning of the forward transmission on and off is carried out
every slot.

38. A method of controlling communication in a code
divigion multiple access (CDMA) mobile communication system
compriging a plurality of base stations and a mobkile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said

method comprising the steps of:
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measuring, in said mobile station., propagation losses
in said communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value;

transmitting, from said mobile station to said base
stations via a reverse link, as a forward transnmission power
information signal, a combination of a base station information
signal indicative of the at least one specific base station and
an error detection information signal for carrying out error
detection of the base station information signal;

decoding, in each of said base stations, the forward
transmission power information signal to carry ocut the error
detection on the base station information signal using the error
detection information signal;

determining, in each of said base stations, whether or
not magnitude of fading on the reverse link has a value which
is larger than a predetermined threshold value;

turning, in each of said base stations, a forward
transmission off when an error is not detected in the error
detection, when the value of the magnitude of the fading is
smaller than the predetermined threshold value, and when its
own base station does not correspond to said at least one
specific base station indicated by the base station information
signal; and

otherwise turning, in each of said base stations, the
forward transmission on.

40. A method as claimed in claim 39, wherein said at

least one specific base station comprises the base station
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having the propagation loss which is not more than the
predetermined reference value, said at least one specific base
station comprising the base station having a minimum
propagation loss in a case where there is no base station having
the propagation loss which is not more than the predetermined
reference value.

41. A method as claimed in claim 38, wherein said step
of measuring the propagation losses measures the propagation
losses on the basis of differences between transmission power
values for perch channels sent from said base gtations and
actually received power values for the perch channels.

42. A method as claimed in claim 39, wherein a large
or small determination of the fading is carried out on the basis
of variation in a received level on a transmission power
control. ’

43. A method as claimed in claim 38, wherein a large
or small determination of the fading is carried out on the basis
of a transmission power control error which is an error between
a target received power and an actually received power.

44. A method as claimed in claim 39, wherein a large
or small determination of the fading is carried out on the basis
of variation in a fading vector.

45, A method as claimed in claim 39, wherein said
turning of the forward transmission on and off is carried out
every frame.

46. A method as claimed in claim 39, wherein said
turning of the forward transmission on and off is carried out

every slot.
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47. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations, a base station contrcl
apparatus connected to said base stations, and a mobile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said
method comprising the steps of:

measuring, in said mobile station, magnitude of fading
in said communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold value;

transmitting, from said mobile station to said base
stations via a reverse link, as a forward transmission power
information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out error detection
of the fading information signal;

decoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the fading information signal using the error
detection information signal;

comparing, in said base station control apparatus, bit
enargy~to-interference ratios of said base stations in said
raspective communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value;

sending, from said base sta_tion control apparatus to said

base stations, a base station information signal indicative of
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said at least one spacific bass station;

turning, in each of said base stations, a forward
cranspission ©ff when an errcer ig not detected in the error
detection, when the fading information sigmal indicates that
the value of the magnitude of the fading is smaller than the
pradetarnined threshold valus, and when its own bage station
does not coerrespond to sadd at laagt one specific base station
indicated by the base staticn information sigmal; and

otharwise tu..*"uiug, in each of said base stationsg, the
forward transmission on.

48. A method as claimed in eclaim 47, wherein said at
least one specific base station comprisaz the base siation
having the bit energy-to-intarforence ratio which is not less
than the predetermined referance wvalue, said at least one’
specific base station comprising the Sasa station having a
naximun bit enorgy-to-interference 'ratio in a case where there
is no base station having the bit energy~-to~intarference ratio
which is not less than the predetermingd refexance value.

48. 2 mathed as claimed in claim 47, wherain gaid step
of measuring the magnitude of the fading carries out a large
or snall datermination of the fading on the basis of variation
in a received level on 5 transmission power control.

50. A mathod as claimed in claim 47, wharein said step

£ measuring the magnitude of the fading carries out a largs
ox smail deatermination of the fading on the basis of a
transmission power control arror which is an errcrz boitween a

target xeceived power and an actually received power.
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51. A method as claimed in claim 47, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a fading vector.

52. A method as claimed in claim 47, wherein said
turning of the forward transmission on and off is carried out
every frame.

53. A methed as claimed in claim 47, wherein said
turning of the forward transmission on and off is carried out
every slot.

54. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations, a base station control
apparatus connected to said base stations, and a mobile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said
method comprising the steps of:

determining, in each of said base stations, whether or
not magnitude of fading on a reverse link has a value which is
larger than a predetermined threshold wvalue;

comparing, in said base station control apparatus, bit
energy-to-interference ratios of said base stations in said
respective communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value;

sending, from said base station control apparatus to said
base stations, a bage station information signal indicative of

said at least one specific base station;
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turning, in each of said base stations, a forward
transmission off when the value of the magnitude of the fading
is smaller than the prédetem-.ined thrgshoid value and when its
own base station does not correspond to said at least one
specific base station indicated by the base station information
signal; and

othaerwise turning, in each of said base stations, the
forward tranasmigsion on.

55. A nethed as clzimed in claim 54, wherein sgaid at
least one gpecific base stationh comprises the base station
having the bit energy-to-interference ratic which is not less
than the prodetermined referance value, said at least cae
specific base gtation comprising the base station having a
maximum bit energy-te-interferencs ratio in a case where there
is no base gtation having the bit energy~to~interference ratio
¥hich is not less than the predetermined raference value,

56. 2 mathod as claimed in claim 54, wheraein a large
or small determination of the fading is carried out on the basis
of variation in a received level on a transmission power
control.

87. A method as claimed in claim 54, wherein a large
ox small detexmination of the fading is carried out on the basis
of 2z transmission powar control error which is an error between
a target received power and an actually received powar.

58. A& msthod as claimed in claim 54, wherein a large

or snall determination of the fading is carried ocut on the basis

of variation in a fading vector.

1l
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5. A method as claimed in claim 54, wherein said
turning of the forward transmission on and off is carried out
every frame.

60. A method as claimed in claim 54, wherein said
turning of the forward transmission on and off is carried out
every slot.

61. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations and a mobile station
for making possible to communicate with said base stations via
raspective communication channels by a soft handover, said
nethod comprising the steps of:

measuring, in said mobile station, propagation losses
in said communication channels to determine a particular base
station having a minimum propagation loss;

measuring, in said mobile station, magnitude of fading
in said communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold value;

transmitting, from said mobile station to said base
stations via a reverse link, as z forward transmission power
information signal, a combination of a base station information
signal indicative of the particular base station, a fading
information signal indicative of the determined result, and an
error detection information signal for carrying out error
detection of the base station information signal and the fading

information signal;
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decoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the fading information signal and the base station
information signal using the error detection information
signal;

lowering, in each of said base stations, transmission
power in é forward transmission from an original value when an
error is not detected in the error detection, when the fading
information signal indicates that the value of the magnitude
of the fading is smaller than the predetermined threshold value,
and when its own base station does not correspond to said
particular base station indicated by the base station
information signal; and

otherwise turning, in each of said base stations, the
transmission power of the forward transmission back to the
original value.

62. A method as claimed in claim 61, wherein said step
.of measuring the propagation losses measures the propagation
losses on the basis of differences between transmission power
values for perch channels sent from said base stations and
actually received power wvalues for the perch channels.

63. A method as claimed in claim 61, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a received level on a transmission power control.

64. A method as claimed in claim 61, wherein said step
of measuring thé magnitude of the fading carries out a large

or small determination of the fading on the basis of a
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transmission power control error which is an error between a
target received power and an actually received power.

65. A method as claimed in claim 61, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a fading vector.

66. A method as claimed in claim 61, wherein control
of the transmission power in the forward transmisgsion is carried
out every frame.

67. A method as claimed in claim 61, wherein control
of the transmission power in the forward transmission is carried
out everﬁr slot. |

68. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations and a mobile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said
method comprising the steps of:

measuring, in said mobile station, propagation losses
in said communication channels to determine a particular base
station having a ninimum propagation loss;

transmitting, from said mobile station to said base
stations via a reverse link, as a forward transmission power
information signal, a combination of a base station information
signal indicative of the particular base station and an error
detection information signal for carrying out error detection

of the base station information signal;
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decoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the base station information signal using the error
detection information signal;

determining, in each of said base stations, whether or
not magnitude of fading on the reverse link has a value which
is larger than a predetermined threshold value;

lowering, in each of said base stations, transmission
power in a forward transmission from an original value when an
error is not detected in the error detection, when the value
of the magnitude of the fading is smaller than the predetermined
threshold wvalue, and when its own base station does not
correspond to said particular base station indicated by the base
station information signal; and

otherwise turning, in each of said base stations, the
transnission power of the forward transmission back to the
original wvalue.

69. A nmethod as clained in claim 68, wherein said step
of measuring the propagation losses measures the propagation
logses on the basis of differences between transmission power
values for perch channels sent from said base stations and
actually received power values for the perch channels.

70. A method as c¢laimed in claim 68, wherein a large
or small determination of the fading is carried out on the basis
of variation in a received level on a transmission power
control.

71. A method as claimed in claim 68, wherein a large

or small determination of the fading is carried out on the basis
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of a transmission power control error which is an error between
a target received power and an actually received power.

72. A method as claimed in claim 68, wherein a large
or small determination of the fading is carried out on the basis
of wvariation in a fading vector.

73. A method as claimed in claim 68, wherein control
of the transmission power in the forward transmission is carried
out every frame.

74. A method as claimed in claim 68, wherein control
of the transmission power in the forward transmission is carried
out every slot.

75. A method of controlling communication in a code
divigion multiple access (CDMA) mobile communication system
comprising a plurality of base stations, a base station control
apparatus connected to said base stations, and a mobile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said
method comprising the steps of:

measuring, in said mobile station, magnitude of fading
in said communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold value;

transmitting, from said mobile station to said base
stations via a reverse link, as a forward transmission power
information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out.érror detection

of the fading information signal;
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decoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the fading information signal using the error
detection information signal;

comparing, in said base station control apparatus, bit
energy-to~interference ratios of said base stations in said
respectivé communication channels todeternine, as aparticular
base station, one of said base stations that has a maximum bit
energy~to-interference ratio;

sending, from said base station control apparatus to said
base stations, a base station information signal indicative of
said particular base station;

lowering, in each of said base stations, transmission
power in a forward transmission from an o:::iginal value when an
error is not detected in the error detection, when the fading
information signal indicates that the value of the magnitude
of the fading is smaller than the predetermined thresheldvalue,
and when its own base station does not correspond to said
particular base station indicated by the base station
information signal; and

otherwise turning, in each of said base stations, the
transmizsion power of the forward transmission back to the
original value.

76. A nethod as claimed in claim 75, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation

in a received level on a transmission power control.
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77. A method as claimed in claim 75, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

78. A nmethod as claimed in clainm 75, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a fading vector.

79. A method as claimed in claim 75, wherein control
of the transmission power in the forward transmission is carried
out every frame,

80. A method asz claimed in claim 73, wherein control
of the transmission power in the forward transmission is carried
cut every slot.

81. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations, a base station control
apparatus connected to said base stations, and a mobile station
for making possible to communicate with said base stations via
respaective communication channels by a soft handover, said
method comprising the steps of:

determining, in each of said base stations, whether or
not magnitude of fading on a reverse link has a value which is
larger than a predetermined threshecld value;

comparing, in said base station control apparatus, bit
energy~to-interference r-atios of said base stations in said

respective communication channels to determine, as a particular
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base station, one of said base stations that has a maximum bit
energy-to-interference ratio;

sending, from said base station control apparatus to said
base stations, a base station information signal indicative of
said particular base station;

lowering, in each of said base stations, transmission
pover in a forward transmission £rom an original value when the
value of the magnitude of the fading is smaller than the
predetermined threshold value and when its own base station does
not correspond to said particular base station indicated by the
base station information signal; and

otherwise turning, in each of said base stations, the
transmission power of the forward transmission back to the
original value.

82. A method as claimed in claim 81, wherein a large
or small determination of the fading is carried cut on the basis
of variation in a received level on a transmission power
control.

83. A method as claimed in claim 81, wherein a large
or small determination of the fading is carried ocut on the basis
of a transmission power control error vhich is an error between
a target received power and an actually received power.

84. A method as claimed in clain 81, wherein a large
or small determination of the fading is carried out on the basis
of variation in a fading vector.

85. A method as claimed in claim 81, wherein control
of the transmission power in the forward transmission is carried

out every frame.
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86. A method as claimed in claim 81, wherein control
of the transmission power in the forward transmission is carried
out every slot.

87. A method of contreclling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations and a mobile station
for makiné possible to communicate with said base gtations via
respective communication channels by a scofi handover, said
method comprising the steps of:

measuring, in said mobile station, propagation losses
in said communication channels to determine at least one
spacific base station in which forward transmission should be
turned on in accordance with a predetermined reference value;

measuring, in said mobile station, magnitude of fading
in said communication channels to produce a determined result
indicative of whether or not the magnitude of the fading has
a value which ig larger than a predetermined threshold value;

transmitting, from said mobile station to said base

stations via a reverse link, as a forward transmission power
information signal, a combination of a base station information
signal indicative of the at least one specific base station,
a fading information signal indicative of the determined result,
and an error detection information signal for carrying out error
detection of the base station information signal and the fading
information signal;

decoding, in each of said base stations, the forwaxrd
transmission power information signal to carry out the error

detection on the fading information signal and the base station
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information signal using the error detection informat:on
signal;

lowering, in each of said base stations, transmission
power in a forward transmission from an original value when an
error is not detected in the error detection, when the fading
information signal indicates that the value of the magnitude
of the fading is smaller than the predetermined threshold value,
and when its own base station does not correspond to said at
least one specific base station indicated by the base station
information signal; and

otherwise turning, in each of said base stations, the
transmission power of the forward transmission back to the
original value.

88. A method as claimed in claim 87, wherein said at
least one specific base station comprises the base station
having the propagation loss which is not more than the
predetermined reference value, said at least one specific base
station comprising the base station having a minimum
propagation loss in a case where there is no base station having
the propagation loss which is not more than the predetermined
reference wvalue.

89. A method as claimed in claim 87, wherein said step
of measuring the propagation losses measures the propagation
losses on the basis of differences between transmission power
values for perch channels sent from said base stations and
actually received power values for the perch channels.

0. A method as claimed in claim 87-, wherein said step

of measuring the magnitude of the fading carries out a large
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or small determination of the fading on the basis of variation
in a received level on a transmission power .control.

91. A method as claimed in claim 87, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

92. A method as claimed in claim 87, wherein said step
of measuring the magnitude of the fading carries out a large
or small determination of the fading on the basis of variation
in a fading wvector.

93. A method as claimed in claim 87, wherein control
of the transmission power in the forward transmission is carried
out every frame.

84. A method as claimed in claim 87, wherein control
of the transmission power in the forward transmission is carried
out every slot,

95. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations and z mobile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said
method comprising the steps of:

measuring, in said mobile station, propagation losses
in said communication channels to determine at least one
specific base station in which forward transmission should be

turned on in accordance with a predetermined reference value;
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transmitting, from said mobile station to said base
stationsg via a reverse link, as a forwvard transmission power
information signal, a combination of abase station information
signal indicative of the at least cone specific base station and
an error detection information signal for carrying out error
detection of the base station information signal;

decoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the base station information signal using the error
detection information signal;

determining, in each of said base stations, whether oxr
not magnitude of fading on the reverse link has a value which
is larger than a predetermined threshold value;

lowering, in each of said base stations, transmission
power in a forward transmission from an original value when an
error is not detected in the error detection, when ths value
of the magnitude of the fading is smaller than the predetermined
threshold value, and when its own base station does not
correspond to said at least one specific base station indicated
by the base station information signal; and

otherwise turning, in each of said base stations, the
transmission power of the forward transmission back to the
ceriginal wvalue.

86. A method as claimed in claim 95, wherein said at
least one specific base station comprises the base station
having the propagation loss which is not more than the
predet'ermined reference value, said at least one specific base

station comprising the base station having a minimum
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propagation loss in a case where there is no base station having
the propagation loss which is not more than the predetermined
reference value.

97. A method as claimed in claim 95, wherein said step
of measuring the propagation losses measures the propagation
losses on the basis of differences between transmission power
values for perch channels sent from said base stations and
actually received power values for the perch channels.

98. A method as claimed in claim 95, wherein a large
or small determination of the fading is carried out on the basis
of variation in a received level on a transmission power
control.

99. A method as claimed in claim 95, wherein a large
or small determination of the fading is carried out on the basis
of a transmission power control error which is an error between
a target received power and an actually received power.

100. A method as claimed in claim 95, wherein a large
or small determination of the fading is carried out on the basis
of variation in a fading wvector.

101. A method as claimed in claim 95, wherein control
of the transmission power in the forward transmission is carried
out every frame.

102. A method as claimed in claim 95, wherein control
of the transmission power in the forward transmission is carried
out every slot.

103. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system

comprising a plurality of base stations, a base station control
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apparatus connected to said base stations, and a mobile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said
method comprising the steps of:

measuring, in said mobile station, magnitude of fading
in said communication channels to produce a determined result
indicati\}e of whether or not the magnitude of the fading has
a value which is larger than a predetermined threshold value;

transmitting, from said mobile station to said base
stations via a reverse link, as a forward transmission power
information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out errcor detection
of the fading information signal;

decoding, in each of said base stations, the forward
transmission power information signal to carry out the error
detection on the fading information signal using the error
detection information signal;

comparing, in said base station control apparatus, bit
energy-to-interference ratios of said base stations in said
respective communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value;

sending, from said base station control apparatus to said
base stations, a base station information signal indicative of
said at least one specific base station;

lowering, in each of said base stations, transmission

power in a forward transmission from an original value when an
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srrox is not detected in the error detection, when the fading
information signal indicates that the value of the magnitude
of the fading is smaller than <he predetermined thresghoeld value,
and when its own base station does not corrgspond to said at
least ona gpecific base station indicated by the base station
information signal; and

ctherwise turning, in each of ssid base staticns, the
transmisgion power ¢f the forward transmission back to the

riginal wvalue.

104. A method ag claimad in claim 103, wherein said at
least one specific base station comprises the base station
having the bit energy-to-interference ratio which is not lesgs
than the predetermined reference value, said at least one
spacific base station comprising the base station having a
maximum bit energy~-to-intarference ratic in a case whera there
is no base station having the bit enerxgy~to-interference ratio
which is not less than the predetermined reference value.

105. Amethod as claimed inclaim 103, whersin said step
of msasuring the magnitude of the fading carriss out a large
or small determination of ths fading on the basis of variation
in a reaceived level on a transmission power control.

106. A method as claimed in claim 103, wherein 2aid step
of measuring the magnitude of the fading carxigs ocut a large
or gmall detexmination of the fading on the basis of a
transnission power control errsr which is an error between a
target received power and an actually received powerx.

107. Amethod as claimed in ¢laim 103, wherein said step

of neasuring tha magnitude of the fading carries ocut 8 large
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or small determination of the fading on the basis of variation
in a fading vector.

108. A method as claimed in claim 103, wherein control
of the transmission power in the forward transmission is carried
out every frame.

169. A method as claimed in claim 103, wherein control
of the transmission power in the forward transmission is carried
out every slot.

110. A method of controlling communication in a code
division multiple access (CDMA) mobile communication system
comprising a plurality of base stations, a base station control
apparatus connected to said base stations, and a mobile station
for making possible to communicate with said base stations via
respective communication channels by a soft handover, said
method comprising the steps of:

determining, in each of said base stations, whether or
not magnitude of fading on a reverse link has a value which is
larger than a predetermined threshold value;

comparing, in said base station control apparatus, bit
energy-to-interference ratics of said base stations in said
respective communication channels to determine at least one
specific base station in which forward transmission should be
turned on in accordance with a predetermined reference value;

sending, from said base station control apparatus to said
base stations, a base station information signal indicative of
said at least one specific base station;

lowering, in each of said base stations, transmission

pover in a forward transmission £from an original value when the
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value of the magnitude of the fading is smaller Than the
predaterzined threshold value and when iis own base station does
not correspond to said at least one gpecific base gtation
indicated by the bagse station information signal; and

otherwisg turning, in each of said base sgtations, tha
transmigsion power of the forward transmisgsion back to the
criginal value.

11l. 2 method as claimed in claim 110, vwherein said at
lesst one specific base station comprises the base station
having the bit energy-to-interference ratio which is not less
than the predetermined reference value, said at least one
apecific base station comprising the base station having a
maximum bit energy-to-interferenca ratio in 8 cage where therg
is no base station having the bit anergy-to-interference ratio
vhich is not less than the predetermined raference wvalua.

112. 2 method as claimed in claim 110, wherein a large
or small determination of the fading is carried out on the basgis
of variztion in a2 received level on & transmission power
contxel.

113. A method as claimed in claim 110, wherein a largs
er small determination of the fading is caxrried cut on the basis
of a transmigsion powsr control error which is an exror between
a target received powar and an actually received power.

114. A method as ¢laimed in claim 110, wherein & large
or small datermination of the fading is carried out on the basis
of varistion in a fading wvector.

115, & method as olaimed in clpim 110, wherain control

of the transmission power in the forward transmission is caxried
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ocut every frame.

116. A method as claimed in claim 110, wherein control
of the transmission power in the forward transmission is carried
out every slot.

11i7. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base .
stations and amobile station for making possible to communicate
with said first through said N-th base stations via first
through N-th communication channels by carrying out a soft
handover, where N represents a positive integer which is not
less than two,

said mobile station comprising:

propagation loss measuring means for measuring first
through N-th propagation losses in the first through the N~
th communication channels to determine a particular base
station having a minimum propagation loss;

fading measuring means for measuring magnitude of fading
in the first through the N-th communication channels to produce
a determined result indicative of whether of not the magnitude
of the fading has a value which is larger than a predetermined
threshold value; and

transmitting means, connected to said propagation loss
measuring means and said fading measuring means, for
transmitting, to said first through said N-th base stations via
a reverse link, as a forward transmission power information
signal, a combination of a base station information signal
indicative of the part_icular base station, a fading information

signal indicative of the determined result, and an error
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detection information signal for carrying out error detection
of the base station information signal and the fading
information signal,

ann-thbase station, wvhere n represents each of 1 through
N, comprising:

decoding means for decoding the forward transmission
power information signal to carry out the error detection on
the fading information signal and the base station information
signal using the error detection information signal; and

forward transmission on-off means, connected to said
decoding means, for turning a forward transmission off when an
error is not detected in the error detection, when the fading
information signal indicates that the value of the magnitude
of the fading is smaller than the predetermined threshold value,
and when said n-~th base station does not correspond to said
particular base station indicated by the base station
information signal, otherwise said forward transmission on-
off means turning the forward transmission on.

118. A CDMA mobile communication system as claimed in
claim 117, said first through said N-th base stations being
assigned with first through N-th perch channels, respectively,
wherein said propagation loss measuring means measures the
first through the N-th propagation losses on the basis of first
through N-th power differences between first through N-th
transmission power values for the first through the N-th perch
channels sent from said first through said N-th base stations
and first through N-th actually received power values in the
first through the N-th perch channels.
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119. A CDMA mobile communication system as claimed in

125

claim 117, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

120. A CDMA mobile communication system as claimed in
claim 117, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

121. A CDMA nmobile communication system as claimed in
claim 117, wherein said fading measuring means carries out a
large or swall determination of the fading on the basis of
variation in a fading vectoxr.

122. A CDMA mobile communication system as claimed in
claim 117, wherein said forward transmission on-off means
carries out turning of the forward transmission on and off every
frame.

123. A CDMA mobile communication system as claimed in
claim 117, wherein said forward transmission on-off means
carries out turning of the forward transmission on and off every
slot.

124. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations and a mobile station for making possible to communicate
with said first through said N-th base stations via first
through N-th communication channels by carrying out a soft
};andover, where N represents a positive integer which is not

less than two.
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said mobile station comprising:

propagation loss measuring means for measuring fiwst
through N-th propagation losses in the first through the N-
th communication channels to determine a particular base
station having a minimum propagation loss; and

transmitting means, connected to said propagation loss
neasuring means, for transmitting, to said first through said
N-th base stations via a reverse link, as a forward transmission
power information signal, a combination of a base station
information signal indicative of the particular base station
and an error detection information signal for carrying out error
detection of the base station information signal,

an n~th base station, where n represents each of 1 through
N, comprising:

decoding means for decoding the forward transmission
power information signal to carry out the error detection on
the base station information signal using the error detection
information signal;

fading determining means for determining whether or not
magnitude of fading on the reverse link has a value which is
larger than a predetermined threshold value; and

forward transmission on-off means, connected to said
decoding means and said fading determining means, for turning
a forward transmission off when an error is not detected in the
error detection, when the value of the magnitude of the fading
is smaller than the predetermined threshold value, and when said
n-th base station does not correspond to said particular base

station indicated by the base station information signal,
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otherwise said forward transmission on-off means turning the
forward transmission on.

125. A CDMA mobile communication system as claimed in
claim 124, wherein said first through said N-th base stations
being assigned with first through N-th perch channels,
respectively, wherein said propagation lecss measuring means
measures the first through the N-th propagation losses on the
basis of first through N-th power differences between first
through N-th transmission power values for the first through
the N-th perch channels sent from said first through said N-th
base stations and first through N-th actually received power
values in the first through the N-th perch channels.

126. A CDMA mobile communication system as claimed in
claim 124, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

127. A CDMA mobile communication system as claimed in
claim 124, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
a transmission power control error which is an error between
a target received power and an actually received power.

128. 2 CDMA mobile communication system as claimed in
claim 124, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a fading vector.

129. A CDMA mobile communication system as claimed in
claim 124, wherein said forward transmission on-off means

carries out said turning of the forward transmission on and off
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every frame.

130. A CDMA mobile communication system as claimed in
claim 124, wherein said forward transmission on-off means
carries out turning of the forward transmission on and off every
slot.

131. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations, a base station control apparatus connected to said
first through said N~th base stations, and a mobile station for
making possible to communicate with said £irst through said N-th
base stations via first through N-th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two,

said mobile station comprising:

fading measuring means for measuring magnitude of fading
in said first through said N-th communication channels to
produce a determined result indicative of whether or not the
magnitude of the fading has a value which is larger than a
predetermined threshold value; and

transmitting means, connected to said fading measuring
means, for transmitting, to said first through said N-th base
stations via a reverse link, as a forward transmission power
information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out error detection
of the fading information signal,

an n-thbase station, whére n represents each of 1 through

N, comprising decoding means for decoding the forward
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transmission power information signal to carry out the error
detection on the fading information signal using the error
detection information signal,

said base station control apparatus comprising:

comparing means for comparing first through N-th bit
energy-to-interference ratios of said first through said N-
th base stations in said first through said N-th communication
channels to determine, as a particular base station, one of said
first through said N-th base stations that has a maximum bit
energy-to-interference ratio; and

sending means, connected to said comparing means, for
sending a base station information signal indicative of said
particular base station to said first through said N-th base
stations,

said n-th base station further comprising forward
transmission on-off means, connected to said decoding means and
sald sending means, for turning a forward transmission off when
an error is not detected in the error detection, when the fading
information signal indicates that the wvalue of the magnitude
of the fading is smaller than the predetermined threshold value,
and when said n-th base station does not correspond to said
particular base station indicated by the base station
information signal, otherwise said forward transmission on-
off means turning the forward transmission on.

132. A CDMA mobile communication system as claimed in
claim 131, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of

variation in a received level on a transmission power control.
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133. A CDMA mobile communication system as claimed in
c¢laim 131, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

134. A CDMA mobile communication system as claimed in
claim 131, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a fading wvector.

135. A CDMA mobile communication system as claimed in
claim 131, wherein said forward transmission on—-off means
carries out turning of the forward transmission on and off every
frame.

136. A CDMA mobile communication system as claimed in
claim 131, wherein said forward transmission on-off means
carries out turning of the forward transmission on and off every
slot.

137. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations, a base station control apparatus connected to said
first through said N-th base stations, and a mobile station for
making possible to communicate with said first through said N-th
base stations via first through N~th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two,

an n-th base station, where n represents each of 1 through
N, comprising fading determining means for determining whether

or not magnitude of fading on a reverse link has a value which
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is larger than a predetermined threshold value,

said base station control apparatus comprising:

comparing means for comparing first through N-th bit
energy-to-interference ratios of said first through said N-
th base stations in said first through said N-th communication
channels to determine, as a particular base station, one of said
first through said N-th base stations that has a maximum bit
energy-to-interference ratio; and

sending means, connected to said comparing means, for
sending a base station information signal indicative of said
particular base station to said first through said N-th base
stations,

said n~th base station further comprising forward
transnission on-off means, connected to said fading determining
neans and said sending means, for turning a forward transmission
off when the value of the magnitude of the fading is smaller
than the predetermined threshold value and when said n-th base
station does not correspond to said particular base station
indicated by the base station information signal, otherwise
said forward transmission on-off means turning the forward
transmission on.

138. A CDMA mobile communication system as claimed in
claim 137, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a received level on a transmission power contxol.

139. A CDMA mobile communication system as claimed in
claim 137, wherein said fading determining means carries out

a large or small determination of the fading on the basis of
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a transmission power control error which is an error between
a target received power and an actually received power.

140. A CDMA mobile communication system as claimed in
claim 137, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a fading wvector.

141. A CDMA mobile communication system as claimed in
claim 137, vwherein said forward transmission on-off means
carries out turning of the forward transmission on and off every
frame.

142. A CDMA mobile communication system as claimed in
clain 137, wherein said forward transmission on-off means
carries out turning of the forward transmission on and off every
slot.

143. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations and amobile station for making possible to communicate
with said first through said N-th base stations via first
through N-th communication channels by carrying ocut a soft
handover, where N represents a positive integer which is not
less than two,

said mobile station comprising:

propagation loss measuring means for measuring first
through N~-th propagation losses in the first through the N-
th communication channels to determine at least one specific
base station in which forward transmission should be turned on

in accordance with a predetermined reference value;
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fading measuring means for measuring magnitude of fading
in the first through the N~-th communication channels to produce
a determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value; and

transmitting means, connected to said propagation loss
neasuring means and said fading measuring neans, for
transmitting, to said first through said N-th base stations via
a reverse link, as a forward transmission power information
signal, a combination of a base station information signal
indicative of the at least one specific base station, a fading
information signal indicative of the determined result, and an
error detection information signal for carrying out error
detection of the base station information signal and the fading
information signal,

ann-th base station, where n represents each of 1 through
N, comprising:

decoding means for decoding the forward transmission
power information signal to carry out the error detection on
the fading information signal and the base station information
gsignal using the error detection information signal; and

forward transmission on-off means, connected to said
decoding means, for turning a forward transmission off when an
error is not detected in the error detection, when the fading
information signal indicates that the value of the magnitude
of the fading is smallexr than the predetermined threshold value,
and when said n-th base sta£ion does not correspond to said at

least one specific base station indicated by the base station
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infermation signal, otherwise said fcrward transmission on-
off means turning the forward transmission on.

144. A CDMA mobile communication system as claimed in
claim 143, wherein said at least one specific base station
comprises the base station having the propagation loss which
is not more than the predetermined reference value, said at
least one specific base station comprising the base station
having a minimum propagation loss in a case where there is no
base station having the propagation loss which is not more than
the predetermined reference value.

145. A CDMA nmobile communication system as claimed in
claim 143, said first through said N-th base stations being
assigned with first through N-th perch channels, respectively,
wherein said propagation loss measuring means measures the
first through the N-th propagation losses on the basis of first
through N-th power differences between first through N-th
transmission power values for the first through the N~th perch
channels sent from said first through said N-th base stations
and first through N-th actually received power values in the
first through the N-th perch channels.

146. A CDMA mobile communication system as claimed in
claim 143, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

147. A CDMA mobile communication system as claimed in
claim 143, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of a

transmission power control error which is an error between a
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target received powsr and an actually received power.

148. A CDMA nobile communication system as claimed in
claim 143, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a fading vector.

148. A CDMA mobile communication system as claimed in
claim 143, wherein said forward transmission on-~off means
carries out turning of the forward transmission on and off every
frame.

150. A CDMA mobile communication system as claimed in
claim 143, wherein said forward transmission on-off means
carries out turning of the forward transmission on and off every
slot.

151. 1In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations and a mobile station for making possible to communicate
with said first through said N-th base stations via first
through N-th communication channels by carrying out a soft
handover, where N represents a positive integer which is not
less than two,

said mobile station comprising:

propagation loss measuring means for measuring first
through N~th propagation losses in the first through the N-
th communication channels to determine at least one specific
base station in which forward transmission should be turned on
in accordance with a predetermined reference value; and

transmitting means, connected to said propagation loss

measuring means, for transmitting, to said first through said
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N-th base stations via a reverse link, as a forward transmission
power information signal, a combination of a base station
information signal indicative of the at least one specific base
station and an error detection information signal for carrying
out error detection of the base station information signal,

ann-thbase station, where n represents each of 1 through
N, compri.sing:

decoding means for decoding the forward transmission
power information signal to carry out the error detection on
the base station information signal using the error detection
information signal;

fading determining means for determining whether or not
magnitude of fading on the reverse link has a value which is
larger than a predetermined threshold value; and

forward transmission on-off means, connected to said
decoding means and said fading determining means, for turning
a forward transmission off when an error is not detected in the
error detection, when the value of the magnitude of the fading
is smaller than the predetermined threshold value, and when siad
n-th base station does not correspond to said at least one
specific base station indicated by the base station information
signal, otherwise said forward transmission on-off means
turning the forward transmission on.

152. A CDMA mobile communication system as claimed in
claim 151, wherein said at least one specific base station
comprises the base station having the propagation loss which
is not more than the predetermined referencé value, said at

least one specific base station comprising the base station
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having a minimum propagation loss in a case where there is no
base station having the propagation loss which is not more than
the predetermined reference value.

153. A CDMA mobile communication system as claimed in
claim 151, said first through said N-th base stations being
agsigned with first through N-th perch channels, respectively,
wherein said propagation loss measuring means measures the
first through the N-th propagation losses on the basis of first
through N-th power differences between first through N-th
transmission power values for the first through the N-th perch
channels sent from said first through said N-th base stations
and first through N-th actually received power values in the
first through the N-th perch channels.

154. A CDMA mobile communication system as claimed in
claim 151, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

155. A CDMA mobile communication system as claimed in
claim 151, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
a transmission power control error which is an error between
a target received power and an actually received power.

156. A CDMA mobile communication system as claimed in
claim 151, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a fading vector.

157. A CDMA mobile communication system as claimed in

claim 151, wherein said forward transmission on-off means

eet Has Been Replaced

I



KRR T

138

carries out turning of the forward transmission on and off every
frame.

158. A CDMA mobile communication system as claimed in
claim 151, wherein said forward transmission on-off means
carries out turning of the forward transmigsion on and off every
slot.

159. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations, a base station control apparatus connected to said
first through said N-th base stations, and a mobile station for
naking possible to communicate with said first through said N-th
base stations via first through N-th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two,

said mobile station comprising:

fading measuring means for measuring magnitude of fading
in the first through the N-th communication channels to produce
a determined result indicative of whether oxr not the magnitude
of the fading has a value which is larger than a predetermined
threshold value; and

transmitting means, connected to said fading measuring
means, for transmitting, to said first through said N-th base
stations via a reverse link, as a forward transmission power
information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out error detection

cf the fading information signal,
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ann-th base station, where n represents each of 1 through
N, comprising decoding means for decoding the forward
transmission power information signal to carry out the error
detection on the fading information signal using the error
detection information signal,

said base station control apparatus comprising:

coinparing means for comparing first through N-th bit
energy-to~-interference ratios of said first through said N-
th base stations in the first through the N-~-th communication
channels to determine at least one specific base station in
which forward transmission should be turned on in accordance
with a predetermined reference value; and

sending means, connected to said comparing means, for
sending a base station information signal indicative of said
at least one specific base station to said first through said
N-th base stations,

said n-th base station further comprising forward
transmission on-off means, connected to said decoding means and
said sending means, for turning a forward transmission off when
an errox is not detected in the error detection, when the fading
information signal indicates that the value of the magnitude
of the fading is smaller than the predetermined threshold value,
and when the n~th base station does not correspond to said at
least one specific base station indicated by the base station
information signal, otherwise said forward transmission on-
off means turning the forward transmission on.

160. A CDMA mobile communication system as claimed in

claim 159, wherein said at least one specific base station
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comprises the base station having the bit enexgy-to-
interference ratic which is not less than the predetermined
refaerance valua, sald at least one specific bass station
comprising the base station having a maximum bit snargy~to-
interference ratio in a case where there is no bhase station
having the bit energy-to-intezferance ratio which is not less
than the praedstermined reference value.

16l. 2 CDMA mobile communication system ag claimed in
claim 159, wherein sald fading messuring aeans carries out a
large or small determination of the fading on the basis of
variation in a received leval on 2 tra.nsmissicn. rpower control,

362, A CDMA nobile communication system as claimed in
claim 155, wherein said fading measuring maans carries out a
large or small determination of the fading on the basis of &
transmission powar countrxol error which is an srror between a
target received power and an actually received power.

163. 2 CDMA mobile communication system 23 claimed in
clain 158, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a fading veator.

i64. A CDMA nmobile comunication system as claimed in
claim 155, wherein said forward transmission on~off means
carrias out turning of the forward transmission on and off every
Lrama.

165, A CDMA mobile communication systam ss clsaimed in
elaim 159, wherain said forward transmission on-off means
carrias out turning of the forward transnission on angd off every
slot.

This Sheet Hag Been Replaced

AT



A

J
doa
[y

166. In a code divisicn multiple access (CDMA) mobile
communication system comprising first through N-th base
stations, a base station control apparatus connected to said
first through said N-th base stations, and a mobile station for
making possible to communicate with said first through said N-th
base stations via first through N~th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not .less than two,

an n-th base station, where n represents each of 1 through
N, comprising fading determining means for deternining whether
or not magnitude of fading on a reverse link has a value which
is larger than a predetermined threshold value,

said base station control apparatus comprising
comparing means for comparing first through N-th bit
energy-to-interference ratios of said first through said N-
th base stations in the first through the N~th communication
channels to determine at least one specific base station in
which forward transmission should be turned on in accordance
with a predétemined reference value; and

sending means, connected to said comparing means, for
sending a base station information signal indicative of said
at least one specific base station to said first through said
N-th base stations,

said n~th base station further comprising forward
transmission on-off means, connected to said fading determining
means and said sending means, for turning a forward transmission
off when the value of the n;agnitude of the fading is smaller

than the predetermined threshold value and when said n-th base
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station does not correspond to said at least one specific base
station indicated by the basge station information signal,
otherwise said fcrward transmission on—off means turning the
forward transmission on.

167. A CIMA moblle communication system as claimed in
claim 166, wherein said at least one specific base station
conmprises the base station having the bit energy-to-
interference ratic which is not less than the pradstermined
reference value, said at least one specific base station
comprising the base station having a maximum bit energy-to-
interfaerence ratio in a case where therse is nc base station
hawving the bit enexgy-to-interfarence ratio which is not less
than the pradetermined referonce value.

168. A CDMA nmobile communication system as claimaed in
claim 166, wherein saild fading determining means carrias out
a large or small determination of the fading on the basis of
variation in a received leval on a ftransmisgssion power controel.

169. A CDMA mobile communication system as ¢laimed in
clainm 166, wherain said fading determining means carries out
a large or small dstermination of the fading on the basis of
a3 transmigsion power control error which is an erroxr betwesn
& target received power and an actually received power,

170. A CDMA mobile communication system as claimed in
claim 166, wherein said fading dstermining means carxies cut
a large or snall determination of the fading on the basis of
va.rLai:ion in a fading vector.

171. A CDMA mobile communication system as claimed in

elaim 166, wherein said forward transmigsion on~off means
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carries out turning of the forward transmission on and off every
frame.

172. A CDMA mobile communication system as claimed in
claim 166, wherein said forward transmission on-off means
carries out turning of the forward transmission on and off every
slot.

173. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations and amobile station for making possible to communicate
with said first through said N-th base stations wvia first
through N-th communication channels by carrying out a soft
handover, where N represents a positive integer which is not
less than two,

said mobile station comprising:

propagation loss measuring means for measuring first
through N-th propagation losses in the first through the N-
th communication channels to determine a particular base
station having a minimum propagation loss;

fading measuring means for measuring magnitude of fading
in the first through the N-th communication channels to produce
a determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value; and

transmitting means, connected to said propagation loss
measuring means and said fading measuring means, for
transmitting, to said first through said N~th base stations via
a reverse link, as a forward transmission power information

signal, a combination ¢f a base station information signal
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indicative of the particular base station, a fading information
signal indicative of the determined result, and an error
detection information signal for carrying out error detection
of the base station information signal and the fading
information signal,

ann-thbase station, where n represents each of 1 through
N, comprising:

decoding means for decoding the forward transmission
power information signal to carry out the error detection on
the fading information signal and the base station information
signal using the error detection information signal; and

transmission power controlling means, connected to said
decoding means, for lowering transmission power in a forward
transmission from an original value when an error is not
detected in the error detection, when the fading information
signal indicates that the value of the magnitude of the fading
is smaller than the predetermined threshold value, and when said
n-th base station does not correspond to said particular base
station indicated by the base station information signal,
otherwise said transmission power controlling means turning the
transmission power of the forward transmission back to the
original wvalue,

174. A CDMA mobile communication system as claimed in
claim 173, said first through said N-th base station being
assigned with first through N-th perch channels, respectively,
wherein said propagation loss measuring means measures the
first through the N-th propagation losseé on the basis of first

through N-th power differences between first through N-th
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transmission power ~ralues for the f:rs% through the N-th perch
channels sent from said first through said N~th base stations
and first through N-th actually received power values in the
first through the N-th perch channels.

175. A CDMA mobile communication system as claimed in
claim 173, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

176. A CDMA mobile communication system as claimed in
claim 173, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of a
trangmission power control error which is an error between a
target received power and an actually received power.

177. A CDMA mobile communication system as claimed in
claim 173, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a fading vector.

178. A CDMA mobile communication system as claimed in
claim 173, vherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every frame.

178. A CDMA mobile communication system as claimed in
claim 173, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every slot.

180. In a code divis:zon multiple access (CDMA) mobile
communication system comprising first through N-th base

stations and a mobile station for making cossikblie to communicate
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with said first through said N-th base stations via first
through N~th communication channels by carrying out a soft
handover, where N represents a positive integer which is not
less than two,

said mobile station comprising:

propagation loss measuring means for measuring first
through N;-th propagation losses in the first through the N-
th communication channels to determine a particular base
station having a minimum propagation loss; and

transmitting means, connected to said propagation loss
measuring means, for transmitting, to said first through said
N-th base stations via a reverse link, as a forward transmission
power information signal, a combination of a base station

information signal indicative of the particular base station

and an error detection information signal for carrying out error

detection of the base station information signal,

an n-thbase station, where n represents each of 1 through
N, comprising:

decoding means for decoding the forward transmission
power information signal to carry out the error detection on
the base station information signal using the error detection
information signal;

fading determining means for determining whether or not
magnitude of fading on the reverse link has a value which is
larger than a predetermined threshold value; and

transmission power controlling means, connected to said
decoding means and said fading determining means, for lowering

transmission power in a forward transmission from an original
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value when an error is not detected in the error detection, when
the value of the magnitude of the fading is smaller than the
predetermined threshold value, and when said n-th base station
does not correspond to said particular base station indicated
by the base station information signal, otherwise said
transmission power controlling means turning the transmission
power of the forward transmission back to the original value.

181. A CDMA mobile communication system as claimed in
claim 180, said first through said N-th base station being
assigned with first through N-th perch channels, respectively,
wherein said propagation loss measuring means measures the
first through the N-th propagation losses on the basis of first
through N-th power differences between first through N-th
transmission power values for the first through the N-th perch
channels sent from said first through said N-th base stations
and first through N-th actually received power values in the
first through the N-th perch channels.

i82. A CDMA mobile communication system as claimed in
claim 180, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

183. A CDMA mobile communication system as claimed in
claim 180, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
a transmission power contreol error which is an error between
a target received power and an actually received power.

184. A CDMA mobile communication system as claimed in

claim 180, wherein said fading determining means carries out

This Sheet Has Been Replaced

AR




[

148

a large or small determination of the fading on the basis of
variation in a fading vector.

185. A CDMA mobile communication system as claimed in
claim 180, wherein said transmission power controlling means
carries out contrel of the transmission power in the forward
transmission every frame.

186. A CDMA mobile communication system as claimed in
claim 180, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every slot.

187. In a code division multiple access {(CDMA) mobile
conmunication system comprising first through N-th base
stations, a base station control apparatus connected to said
first through said N-th base stations, and a mobile station for
making possible to communicate with said first through said N~-th
base stations via first through N-th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two,

said mobile station comprising:

fading measuring means for measuring magnitude of fading
in the first through the N~th communication channels to produce
a determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value; and

transmitting means, connected to said fading measuring
means for transmitting, to said first through said N-th base
stationé via a reverse link, as a forward transmission power

information signal, a combination of a fading information
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signal indicative cf the determined result and an error
detection information signal for carrying out error detection
of the fading information signal,

an n-thbase station, where n represents each of 1 through
N, comprising decoding means for decoding the forward
transmission power information signal to carry out the error
detection on the fading information signal using the error
detection information signal,

said base station control apparatus comprising:

comparing means for comparing first through N-th bit
energy-to-interference ratios of said first through said N-
th base stations in said first through the N-th communication
channels to determine, as a particular base station, one of said
base stations that has a maximum bit energy-to-interference
ratio; and

sending means, connected to said comparing means, for
sending a base station information signal indicative of said
particular base station to said first through said N-th base
stations,

said n—-th base station further comprising transmission
power controlling means, connected to said decoding means and
said sending means, for lowering transmission power in a forward
transmission from an original value when an error is not
detected in the error detection, when the fading information
signal indicates that the value of the magnitude of the fading
is smaller than the predetermined threshold value, and when said
n-th base station does not correspond to said particular base

station indicated by the base station information signal,
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otherwise said transmission power controlling means turning the
transmission power of the forward transmission back to the
original wvalue.

188. A CDMA mobile communication system as claimed in
claim 187, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

189. A CDMA mobile communication systenm as claimed in
claim 187, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

180. A CDMA mobile communication system as claimed in
claim 187, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a fading wvector.

181. A CDMA mobile communication system as claimed in
claim 187, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission out every frame.

182. A CDMS mobile communication system as claimed in
claim 187, wherein said transmission power controlling means
carries out contrcol of the transmission power in the forward
transmission every slot.

193. In a code division multiple access (CDMA)} mobile
communication system comprising first through N-th base
stations, a base station control apparatus connected to said

first through said N-th base stations, and a mobile station for
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making possible to communicate with said first through said N-th
base stations via first through N-th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two,

an n-thbase station, where n represents each of 1 through
N, comprising fading determining means for determining whether
or not magnitude of fading on a reverse link has a value which
is larger than a predetermined threshold value,

said base station contrel apparatus comprising:

comparing means for comparing first through N-th bit
energy-to~-interference ratios of said first through said N-
th base stations in the first through the N-th communication
channels to determine, as a particular base station, one of said
base stations that has a maximum bit energy~to-interference
ratio; and

sending means, connected to said comparing means, for
sending a base station information signal indicative of said
particular base station to said first through said N-th base
stations,

said n-th base station further comprising transmission
power controlling means, connected to said fading determining
means and said sending means, for lowering transmission power
in a forward transmission from an original value when the value
of the magnitude of the fading is smaller than the predetermined
threshold value and when said n-th base station does not
correspond to said particular base station indicated by the base
station information signal, otherwise said transm;.ssion power

controlling means turning the transmission power of the forward
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transmission back to the original value.

1%4. A CDMA mobile communication system as claimed in
claim 193, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a received lavel on a transmission power control.

195. A CDMA mobile communication system as claimed in
claim 193, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
a transmission power control error which is an error between
a target received power and an actually received power.

196. A CDMA mobile communication system as claimed in
claim 193, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a fading vector.

197. L4 CDMA mobile communication system as claimed in
claim 183, wherein said transmission power controlling means
carries out control of the transmigsion power in the forward
transmission every frame.

198. A CDMA mobile communication system as claimed in
claim 193, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every slot.

189. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations and a mobile station for making possible to communicate
with said first through said N-th base stations via first
through N-th communication channels by carrying out a soft

handover, where N represents a positive integer which is not
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less than two,

said mobile station comprising:

propagation loss measuring means for measuring first
through N-th propagation lossesgs in the first through the N-
th communication channels to determine at least one specific
base station in which forward transmission should be turned on
in accordance with a predetermined reference value;

fading measuring means for neasuring magnitude of fading
in the first through the N-th communication channels to produce
a determined result indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value; and

transmitting means, connected to said propagation loss
measuring means and said fading measuring means, for
transmitting, to said first through said N-th base stations via
a reverse link, as a forward transmission power information
signal, a combination of a base station information signal
indicative of the at least one specific base station, a fading
information signal indicative of the determined result, and an
error detection information signal for carrying out error
detection of the base station information signal and the fading
information signal,

an n-th base station, wherein n represents each of 1
through N, comprising:

decoding means for decoding the forward transmission
power information signal to carry out the error detection on
the fading informati-cn signal and the base station information

signal using the error detection information signal; and
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transmission power controlling means, connected to said
decoding means, for lowering transmission power in a forward
transmission from an original value when an error is not
detected in the error detection, when the fading information
signal indicates that the value of the magnitude of the fading
is smaller than the predetermined threshold value, and when said
n-th base station does not correspond to said at least one
specific base station indicated by the base station information
signal, otherwise said transmission power controlling means
turning the transmission power of the forward transmission back
to the original value.

200. A CDMA mobile communication system as claimed in
claim 199, wherein said at least one specific base station
comprises the base station having the propagation loss which
is not more than the predetermined reference value, said at
least one specific base station comprising the base station
having a minimum propagation loss in a case where there is no
base station having the propagation loss which is not more than
the predetermined reference value.

201. A CDMA mobile communication system as claimed in
claim 199, said first through said N-th base station being
assigned with first through N-th perch channels, respectively,
wherein said propagation loss measuring means measures the
first through the N-th propagation losses on the basis of first
through N-th power differences between first through N-th
transmission power values for the first through the N-th perch
channels sent from said first through said N-th base stations

and first through N-th actually received power wvalues in the
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claim 199, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

203. A CDMA mobile communication system as claimed in
claim 199, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of a
transmission power control error which is an error between a
target received power and an actually received power.

204. A CDMA mobile communication system as claimed in
claim 199, wvherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a fading vector.

205. A CDMA mobile communication system as claiired in
claim 1998, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every frame.

206. A CDMA mobile communication system as claimed in
claim 1998, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission is carried out every slot.

207. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations and a mobile station for making possible to communicate
with said first through said N-th base stations via first
through-N—th communication channels by carrying out a soft

handover, where N rerresents a positive integer which is not
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less than two,

said mobile station comprising:

propagation loss measuring means for measuring first
through N-th propagation losses in the first through N-th
communication channels to determine at least one specific base
station in which forward transmission should be turned on in
accordance with a predetermined reference value; and

transmitting means, connected to said propagation loss
measuring means, for transmitting, to said first through said
N~th base stations via a reverse 1ink, as a forward transmission
power information signal, a combination of a base station
information signal indicative of the at least one specific base
station and an error detection information signal for carrying
out error detection of the base station information signal,

an n~thbase station, where n represents each of 1 through
N, comprising:

decoding means for decoding the forward transmission
power information sigmal to carry out the error detection on
the base station information signal using the error detection
information signal;

fading determining means for determining whether or not
magnitude of fading on the reverse link has a value which is
larger than a predetermined threshold value; and

transmission power controlling means, connected to said
decoding means and said fading deternmining means, for lowering
transmission power in a forward transmission from an original
value when an error is not detected in the error detection, when

the value of the magnitude cf the fading is smaller than the
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predetermined threshold value, and when said n-th base station
does not correspond to said at least one specific base station
indicated by the base station information signal, otherwise
said transmission power controlling means turning the
transmission power of the forward transmission back to the
original value.

208. A CDMA mobile communication system as claimed in
claim 207, wherein said at least one specific base station
comprises the base station having the propagation loss which
is not more than the predetermined reference value, said at
least one specific base station comprising the base station
having a minimum propagation loss in a case where there is no
bage station having the propagation loss which is not more than
the predetermined reference value.

209. A CpMA mobile communication system as claimed in
claim 207, said first through said N-th base station being
assigned with first through N-th perch channels, respectively,
wherein said propagation loss measuring means measures the
first through the N-th propagation losses on the basis of first
through N-th power differences between first through N-th
transmission power values for the first through the N-th perch
channels sent from said first through said N-th base stations
and first through N-th actually received power values in the
first through the N-th perch channels.

210. A CDMA mobile communication system as claimed in
claim 207, wherein said fading determining means carries out
a large or small determinat-on of the fading on the basis of

variation in a received level on & transmission power control.
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211. A CDMA mobile communication system as claimed in
claim 207, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
a transmission power control error which is an error between
a target received power and an actually received power.

212. A CDMA mobile communication system as claimed in
claim 207 ., wherein said fading determining means carries out
& large or small determination of the fading is carried out on
the basis of variation in a fading wvector.

213. A CDMA mobile communication system as claimed in
claim 207, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every frame.

214. A CDMA mobile communication system as claimed in
claim 207, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every slot.

215.. In a code division multiple access (CDMA) mobile
communication system comprising first through N-th base
stations, a base station control apparatus connected to said
first through said N-th base stations, and a mobile station for
making possible to communicate with said first through said N-th
base stations via first through N-th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two,

said mobile station comprising:

fading measuring means for measuring magnitude of fading

in the first through the N-th communication channels to produce
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a determined resul+: indicative of whether or not the magnitude
of the fading has a value which is larger than a predetermined
threshold value;

transmitting means, connected to said fading measuring
means, for transmitting, to said first through said N-th base
stations via a reverse link, as a forward transmission power
information signal, a combination of a fading information
signal indicative of the determined result and an error
detection information signal for carrying out error detection
of the fading information signal,

an n-th base gstation, where n represents each of 1 through
N, comprising decoding means for decoding the forward
transmission power information signal to carry out the error
detection on the fading information signal using the error
detection information signal,

said base station contreol apparatus comprising:

comparing means for comparing first through N-th bit
energy-to-interference ratios of said first through said N-
th base stations in the first through the N-th communication
channels to determine at least one specific base station in
which forward transmission should be turned on in accordance
with a predetermined reference value; and

sending means, connected to said comparing means, for
sending a base station information signal indicative of said
at least one specific base station to said first through said
N-th base stations,

said n-th base station further comprising transmission

power controlling means, connected to said decoding means and
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said sending means, for lowering transmissgion powar in a forwarnd
transmigsion £rom an original value when an exxor is not
detactad in the error detection, whan the fading information
sagnal indicates that the value of the nagnituds of tha fading
is smaller than the predetermined thresheld value, and vhen said
n~th base station does not co::gspond to said at least one
specific base station indicated by the base station information
gignal, othervwise sald trangmission powar contrelling mesns
turning the transmigsion power of the Lozward transnmission back
to the oxiginal wvalue,

216, A CDMA mobile comzunication system as claimed in
claim 213, wherein said at least one specific base station
copprises the base station hawving the bit energy-to-
interference ratio which is not less than the predetermined
reference valus, said at least one specific base station
comprising the base station having a maximum bit ensrgy-to-
interference raztic in 2 case where there is no base station
having the bit energy-to-intexference ratio which isg not less
than the pradetermined reference vslue.

217. A (A mobile communication gsystem as claimed in
claim 215, whersin said fading measuring means carriss out 8
large or small determination of the fading on the basis of
variation in 2 received level on a transmission power control.

218. A CDMA mobile communication system as claimed in
claim 215, wherein said fading asasuring means carries out a
laxge oxr small determination of the fading on the basis of a
transmission power control error which is an sxror between a

target received power and an actually received power.
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219. A CDMA mobile communication system as claimed in
claim 215, wherein said fading measuring means carries out a
large or small determination of the fading on the basis of
variation in a fading vector.

220. A CDMA mobile communication system as claimed in
claim 215, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every frame.

221. A CDMA mobile communication system as claimed in
claim 215, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every slot.

222. In a code division multiple access {(CDMA) mobile
communication system comprising first through N-th base
‘stations, a base station control apparatus connected to said
first through said N-th base stations, and a mobile station for
making possible to communicate with said first through said N~th
base stations via first through ﬁ-—th communication channels by
carrying out a soft handover, where N represents a positive
integer which is not less than two,

an n~th base station, where n represents each of 1 through
N, comprising fading determining means for determining whether
or not magnitude of fading on a reverse link has a value which
is larger than a predetermined threshold value,

said base station control apparatus comprising:

comparing means for comparing first through N-th bit
energy-to-interference ratios of said first through said N-

th base stations in the first through the N-th communication
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channals to determine at least one specific base gtation in
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which foxward transmission should be turned on in accordance
with a predetermmined reference value; and

sending means, connectad to said comparing means, for
sending & base gtation informaticn signal indicstiva of said
at laast one gpecific base gtation to said first through said
N-th basge stations,

said n-th base station further comprising transmigsion
power controlling means, comnected to said fading determining
means and said sending means, for lowsring transmission power
in a forward transmission from an original value vhen the value

£ the magnituwda of the fading i¢ smaller than the predetermined

threshold value and when said n-th base station dogs not
corregpond to sald at least one spacific base station indicated
by the base station information signal, otherwise said
transmigssion powar controlling means turning the transmission
power ¢f the forward transmission back to the original value.

223. A COMA nobile communication system as claimed in
claim 222, wherein said at least one specific base station
comprises the base station having the bit snergy-to-
interference xatio which is not less than the predetermined
reference value, said at least one specific bass station
compriging the base ststion having a maximum bit energy-teo-
intexference ratic in a case where there is no base station
having the bit energy~-to~interferance ratio which is not less
than the predstarminad refereance value.

224, A CDMA mobile communication system as claimed in

claim 222, wharein sald fading determining means carries out
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a large or small determination of the fading on the basis of
variation in a received level on a transmission power control.

225. A CDMA mobile communication system as claimed in
claim 222, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
a transmission power control error which is an error between
a target.received power and an actually received power.

226, A CDMA mobile communication system as claimed in
claim 222, wherein said fading determining means carries out
a large or small determination of the fading on the basis of
variation in a fading vector.

227. A CDMA mobile communication system as claimed in
claim 222, wherein said transmission power controlling means
carries out control of the transmission power in the forward
transmission every frame.

228. A CDMA mobile communication system as claimed in
claim 222, wherein said transmission power controlling means
carries out contrcol of the transmission power in the forward

transmission every slot.



