
CDMA MOBILE COMMUNICATION SYSTEM 

WITH CONSIDERATION OF FADING 

Background of the Invention: 

This invention relates to a code division multiple access 

(CDMA) mobile communication system comprising a mobile station, 

a base station, a base station control apparatus, and an 

exchange station and, in particular, to a forward transmission 

power 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 original 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, re spec ti vely, 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 comm.uni cation 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 possibl.e 

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 so that each of received bit 

energy-to-interference ratios Eb/IO (which are ratios of 

desired received wave powers (Eb} to interference wave powers 

(IO)) obtained by communication channels established between 

the base station and the respective mobile stations is equal 

to a necessary power ratio Eb/IO 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 
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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 system, 

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 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. 

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 

power in the forward link per communication is much. As a result, 

interference power affecting other communications increases 

and it results in a restriction of a communication capacity. 
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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 disclosed in an article contributed by Furukawa 

{NEC Corporation) to the Communication Society Conf., IEICE, 

B-5-118, March 1998. 

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 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. 
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At any rate, the above-mentioned conver.tional 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. 

In addition, various other CDMA. mobile communication 

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 fi:om 

these base stations to the mobile station with different 

frequencies and subjecting them to diversity synthesis. 

According to Jl?-A 8-172390, 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 subjected 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 
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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 smaller, communication 

with the second base station is switched to that with a four th 

base station which the reception power from is larger. In the 

similar manner, communication with the third base station is 

switched to 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 Unexamined Patent Publication of Tokkai No. Hei 

6-13,956 or JP-A 6-013956 discloses a transmission power 

controller in a mobile communication and its system which are 

capable of increasing the capacity of the system by 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 

case. 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. 
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Sununary of the Inyention;_ 

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. 

Other objects 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 communicate 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 large. 

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, 
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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 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 decod;i.ng, 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 

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 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 
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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 1 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 transmission on. 

According to sill 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 statior:s, and a mobile station for making 
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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 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-interf erenoe 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 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 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 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 statio.ns, 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 

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 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 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 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 comm.unicate 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 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 1 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 
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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 

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 

at least one specific base station in which forward transmission 

should be turned on in accordc:.nce with a predetermined reference 

value, of transmitting, from the mobile s1tation 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 



14 

the value of the magnitude of ~he 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 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 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 control apparatus, bit 

energy-to-interference ratios of the base stations in the 



15 

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 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 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 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 

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 bas_e 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 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 f~ding 

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 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 ~he 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 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 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 val.ue, 

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 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 measuring, 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 communication 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 a mobile station for making 

possible to communicate with the base stations via the 

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 

respective communication 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 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. 

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 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 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 

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 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 
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correspond to the at least one specific base station indicated 

by the base station information signal, and otherwise of :t_urning, 

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 

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 

lowering, in each of the base stations, transmission power in 

a forward transmission ::rom ar. or:.ginal 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 

correspond 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 a mobile station for making 

possible to communicate with the base stations via respective 

comm.uni ca ti on 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 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 
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ene=gy-to-interference ratios 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, 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 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 

base stations, the transmission power of the forward 

transmission back to the original value. 

According 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 

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 comrnunica tion 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 threshol_d 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 inf orma ti on 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, 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 forward transmission 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 com.~unication 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 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 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 l 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 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 
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comprises a comparing arrangeme:-.t for comparing first through 

N-th bit energy-to-interference ratios of the first through the 

N-th base stations in the first ~hrough 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 stations. Then-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 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 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 

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 c!i.annels by carrying out a soft 

handover, where N represents a pGsitive integer which is not 
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less than two. Ann-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 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 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 forward transmission on-off 

arrangement, 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 then-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 an aspect of this invention, a code division 

multiple access (CDMA) mobile conununication 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 
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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 powe~ 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, where n represents 

each of 1 through N, comprises a decoding arrangement for 

decoding the forward transmission powe.r 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 thnn 

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 

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 

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. 

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 specific base station and an error 

detection information signal for carrying out error detection 

of the base station information signal. Ann-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 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 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 
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threshold value. Connected to the fading measuring 

arrangement, a transmitting arrangement trcinsmits, 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 inf orm.ation 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. Then-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 then-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 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 

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 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 



36 

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 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 th.rough 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 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 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 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 

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 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 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 vaJ.ue. 

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 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 conununication 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. Ann-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 transmission power controlling 

arrangement 1.owers 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 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 transmission back 

to the original value. 
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According to still another aspect of this invention, a 

code division multipl~ 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 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 N1 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 ir. 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 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 value. 

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 

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. 
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The base station co~trol 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 means, a 

sending arrangement sends a base station information signal 

indicative of the particular base station to the first through 

the N-th base stations. Then-th base station further comprises 

a transmission power contro1ling arrangement, connected to the 

fading determining arrangement and the sending ar.rangemen t, f o.r 

lowering transmission power in a forward transmission from an 

original value when the val.ue 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 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 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 f.:.rst 

through the N-th communication channels to determine at least 

one specific base station .:.n 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. Collllected 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 at least one specific base 

station, a fading irtformation 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, 

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 

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 
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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, the transmission power controlling 

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 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 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 propagation loss measuring arrangement, a 

transm.i tting 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 

out error detection of the base station information signal. An 

n-th base station 1 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 

transmission power con~rolling arrangement lowers 

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 value, and when then-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 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 commur.ication 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 

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 ratio~ 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 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 controlling arrangement, connected to 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 error detection, when 

the fading information signal indicates that the value of the 
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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 controlling arrangement turns the 

transmission power of the forward transmission back to the 

original value. 

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 

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 arrange~ent sends a base station 

information signal indicative of the at least or.e 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 Description of the Drawing: 

Fig. 1 is a block diagram of a conventional CDMA' mobile 

communication system; 

Fig. 2 is a block diagram of a conventional mobi1e station 

for use in the CDMA mobile communication system illustrated in 

Fig. 1; 

Fig. 3 is a block diagram 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 forward 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: 
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Fig. 7 is a block diagra.::-. 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; 

Fig. 10 is a flow chart for use in describing operation 

of the mobile station illustrated in Fig. 8; 

Figs. 11A through llC 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 

a 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 CDMA mobile communication 

system 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 to 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 opera ti on 

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 is 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 conununication system 

comprises a mobile station 10' , first and second base stations 

20 1 1 and 20 1 2 which communicate with the mobile station 10 1
, 

a base station control apparatus 30 connected to the first and 

the second base stations 20'1 and 20 '2 1 and an exchange station 

40 connected to the base station control apparatus 30. The 

first and the second base stations 20 1 1 and 20 1 2 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 second base stations 20'1and20 '2. 

Furthermore, each of the first and the second base stations 20'1 

and 20 1 2 communicates with other mobile stations in addition 

to the mobile station 10 1
• 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 

comprises 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 first and the second base stations 

20 1 1 and 20'2 in accordance with destination addresses. The 

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

stations 20'1 and 20 1 2, control information signals 52 for 
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controlling operati:ms of the first and tl:e second base stations 

20 1 1 and 20'2· 

Turning to Fig. 2, the description will proceed to a 

conventional mobile station 10' for use in the CDMA mobile 

communication system illustrated in Fig. 1. The mobile station 

10 1 comprises a mobile demodulator 101, a mobile analog-to­

digital converter 102, a mobile communication channel Rake 

receiver 103, a mobile decoding section 104, first through third 

perch channel Rake receivers 1051, 1052, and 1053, first through 

third perch channel reception level measuring sections 1061, 

1062 1 and 1063, a mobile control section 107', a mobile 

reception level measuring section 108, a mobile subtracter 109, 

a mobile transmission power calculating section 111, a mobile 

encoding section 112, a mobile digital-to-analog converter 113, 

a mobile modulator 114, and first through third perch channel 

decoding sections 1151, 1152, 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 

into 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 

1051 to 1053. The mobile communicatio~ channel RAKE receiver 

103 carries out Rake synthesization on the mobile digital signal 

to produce a mobile synthesized signal. The mobile synthesized 
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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 mobile communication channel reception 

level signal is supplied to the mobile subtracter 109 and the 

mobile control section 107 1
• 

Each base station is assigned with a perch channel. Each 

base station broadcasts a base station information signal via 

the perch channel. Each mobile station under each base station 

receives the base station information signal via the perch 

channel. The base station information signal is a part of a 

radio resource (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 1051 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 1061 to 1063, respectively. The first through the 
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third perch channel reception level measuring sections 1061 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 1151 to 1153, respectively. More specifically, the 

base station information signal is received in each of the first 

through the third perch channel RAKE receivers 1051 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 decoding sections 1151 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 

signal. The transmission power value is supplied from each of 

the first through the third perch channel decoding section 1151 

to 1153 to the mobile control section 107 1
• 

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 communication 

channel reception level signal and the mobile target level 
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signal, the mobile subtra.~te::: 109 subtracts the mobile target 

level indicated by the rc.obile target level signal from the 

mobile coro.munication cha:-;.nel 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 transmission power calculating section 111. The mobile 

transmission power calculating section 111 calcu1ates 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 mobile transmission user information 

signal into a mobile encoded signal. The mobile encoded signal 

is supplied to the mobile digital-to-analog converter 113. The 

mobile 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 modulator 114 modulates a carrier signal by the mobile 

analog signal to produce a mobile modulated signal. The mobile 

modulated signal is transmit~ed as a reverse transmission 

signal to the base station v.:..a a reverse link. 
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Turning to F:..g. 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 1 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 207 1
, 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-analog 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 the base synthesized signal to produce a base 

communication channel reception level signal indicative of the 
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base communication channel reception level. The base 

communicaticm channel reception level signal is supplied to the 

base subtracter 209. 

The base control section 207 1 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 comm.uni ca ti on 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 channel 

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-analog 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-mentionedCDMAmobile communication system, 

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 fuobile 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 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 20'1and20 '2 and is a peculiar 

function to the spread spectrum co:mmunica ti on which can use the 

same radio frequency. 



58 

However, inasmuch as the same information signal is 

transmitted from the plurality of base stations 20' 1 and 20' 1 

to the mobile station 10' when the soft handover is carried out, 

transmission power in the forward link per communication is much. 

As a result, 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 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 1998. 

Referring to Fig. 6 in ad.di tion to Fig. 5, the description 

will proceed to the method of decreasing the transmission power 

in the forward link. 

At a step S101', the mobile station 10' calculates 

propagation losses for communication channels between the 

mobile station 10' and the first and the second base stations 

20 1 1 and 20 1 2 around the mobile station 10'. The step S101' 

is followed by a step Sl02' 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 20 '2 . The step S102 ' proceeds 

to a step 8103' at which the base station control apparatus 30 

determines a specific base 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 20'1· In other words, the 

second base station 20 '2 has the propagation loss which is not 

less than the predetermined threshold value. 

The step S103 1 is succeeded by a step Sl04' 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 S104' is followed by a step Sl05' at 

which the base station control apparatus 30 instructs the mobile 

station 10' and the specific or the first base station 20' 1 to 

start communication between the mobile station 10' and the 

specific or the first base station 20'1· 

It will be presumed that the specific or the first base 

station 20'1 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 

specific base station. Inasmuch as the second base station 20 '2 

is not included in the specific base station, the step Sl06 1 

is succeeded by a step Sl07' at which the base station control 

apparatus 30 instructs the mobile station 10' and the second 

base station 20 1 2 to stop communication between the mobile 

station 10' and the second base station 20 1 2. 
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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 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 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 1station 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 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. 



61 

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 soft 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 small, 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/IO in order to obtaining a predetermined 

radio quality under a low-speed fading having a large effect 

for con,trol 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 the ref ore 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 is large. In addition, 

it is possible of decrease a forward channel capacity due 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 a 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 mdbile 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 a:ce therefore depicted at 10, 201 1 and 202. 

Fig. 8 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 modified from that illustrated in Fig. 2 as will later 

become clear. The mobile control section 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 

become clear. The base control section is therefore depicted 

at 207. 

In the first embodiment, the mobile station 10 determines 

the maqni tude of the fading in the forward link and detects the 

base station having the minimum propagation loss 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 carrying out the soft handover. In addition, the first 

through the third perch channel reception level measuring 

sections 1061 to 1063 measures first through third received 

powers in the first through the third perch channels to produce 

first through third received power values indicative of the 



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 SlOl is followed by a step S102 at which the 

mobile 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 S102 is succeeded by a step 8103 at which the 

mobile control section 107 determines whether or not a fading 

is J.arge 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 1eveJ. 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 be~ween the measured mobile 

communication channel reception level and the predetermined set 

reception level. 

Turning to Figs. llA, llB, llC, 12A, 12B, and 12C, the 

description will proceed to a concrete method which carries out 

determination of large and small in the fading. Figs. llA 

through llC collectively show variation of the measured mobile 

communication channel reception level under the transmission 

power control when the fading is large. Fig. llA shows 

variation of the measured mobile communication channel 

reception level in a case where the transmission power control 

is not carried out. Fig. llB shows variation of the 

transmission power under the transmission power control. Fig. 

llC shows variation of the measured mobile communication 

channel reception level in a case where the transmission power 

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 

transmission power control. 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 whichis 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. 12A 

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 

assumed that the variation of the fading in the communication 

channel is violent as shown in Figs. 11A through llC. 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 

or 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 ai, a2, a3, a4, as, a6, a1, aa, 

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 ai to a 5 at a time instant when the value 

as is obtained, an aver~ge value of the values a2 to a6 at a 

time instant when the value a6 is obtained, an average value 

of the values a3 to a1 at a time instant when the value a7 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 before 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 obtained by subtracting 

the oblivion coefficient 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 t3. 

The first multiplier 61 is given by the oblivion coefficient 

8 while the second multiplier 62 is given by the value (1 -

t3 ) obtained by subtracting the oblivion coefficient /3 from one. 

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 [3 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 - 6) 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 vecto:i: 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 S103 proceeds to a step 

S104 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 periodically, 

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 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. 

Figs. 15A and 15B show signal formats for the forward 

link and the reverse link, respectively. As shown in Fig. 15A, 

the base station 20 transmits a reverse transmission power 

control information signal including a pilot 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 S201, 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 signal and the minimum 

propagation loss base station information signal. A.ri. detected 
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result is supplied from the base decoding section 204 to the 

base control section 207. The step S201 is followed by a step 

8202 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 S202 proceeds to a step 

S203 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 S203 is succeeded by a step S204 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 S204 is followed by a step S205 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 S202, S203, and 8204 proceed to a 

step S206 at which the base control section 207 supplies the 

base transmission po~er calculating section 211 with the 

forward transmission on/off instruction signal indicative of 
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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 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 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 this invention. Fig. 1 7 is a block diagram 

of the CDMA mobile communication system according to the second 

embodiment 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 

lOA, 20A1 1 20A2 1 and 30A. 

Fig. 18 is a block diagram. of the mobile station lOA 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 CDMA mobile communication system 

illustrated in Fig. 17. 

As shown in Fig. 18, the illustrated mobile station lOA 

is similar in structure and operation to the conventional mobile 

station 10' illustrated in Fig. 2 except that the mobile control 

section is modified from that illustrated in Fig. 2 as will later 

become clear. The mobile control section is therefore depicted 

at 107A. 

As shown in Fig. 19, the illustrated base station 20A 

is similar in structure and operation to the conventional mobile 

station 20 1 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 207A. 

As shown in Fig. 1 7, the illustrated base station control 

apparatus JOA 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 therefc=e 

depicted at 32A. 

In the second embodiment, a combination of the base 

stations 20A1, 20A2 and the base station control apparatus 30A 

determines the magnitude of the fading in the reverse link and 

the mobile station lOA detects the base station having the 

minimum propagation loss 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 lOA 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 

$103 is omitted therefrom and another step S105 is added in lieu 

of the step S104. 

Periodically or when the minimum propagation loss base 

station is changed, the step S102 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 

section 112. In addition, the mobile 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 20Al and 20A2 and the base station 

control apparatus 30A in the CDMA mobile communication system 

according to the second embodiment of this invention. 

Each of the first and the second base stations 20A1 and 

20A2 is similar in operation to the base station 20 ill.ustrated 

in Fig. 16 except that a new step S207 is inserted between the 

steps S201 and S202. 

At the step S207, the base control section 207A in each 

of the first and the second base stations 20A1 and 20A2 carries 

out a large or small decision 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 20A1 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 20A2 sends a second decided result of the fading to the 

control section 32A 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 20A1 and 20A2. When 

all of the first and the second decided results of the fading 
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base station control apparatus 30A sends its effect to the first 

and the second base stations 20A1 and 20A2. 

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 lOA to the base station 20A via the reverse link. 

Accordingly, the format for transmitting the minimum 

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 re'verse link frequency and a forward link 

frequency may be included 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 ::acting to the base station control 

-~tus and may turn the f~=ward transmission off when the 



76 

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 

lOB, 20B1, 20B2 1 and 30B. 

Fig. 23 is a block diagram of the mobile station lOB 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 CDMA mobile communication system 

illustrated in Fig. 22. 

As shown in Fig. 23, the illustrated mobile station lOB 

is similar in structure and operation to the conventional mobile 

station 10' illustrated in Fig. 2 except that the mobile control 

section is modified from that illustrated in Fig. 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 is modified from that illustrated in Fig. 3 as will later 

become clear. The base control section is the ref ore 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 lOB 

determines the magnitude of the fading in the forward link and 

a combination of the base stations 20B1 1 20B2 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 lOB in 

the CDMA. mobile communication system according to the third 

embodiment of this invention. 

The mobile station lOB is similar in operation to the 

mobile station 10 illustrated in Fig. 10 except that the steps 

SlOl and 8102 are omitted therefrom and another step 8106 is 

added on behalf of the step S104. 
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Periodically or w:-.en the decided result of the magnitude 

of the fading is changed. the step 8103 is followed by the step 

S106 at which the mobile control section 107B 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 107B 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 20B2 and the base station 

control apparatus 30B in the CDMA mobile communication system 

according to the third embodiment of this invention. 

Each of the first and the second base stations 20B1 and 

20B2 is similar in operation to the base station 20 illustrated 

in Fig. 16 except that a new step S208 is inserted between the 

steps S201 and 8202. 

At the step S208, the base control section 207B in each 

of the first and the second base stations 20B1 and 20B2 measures 

a received bit energy-to-interference ratio, Eb/IO, 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 20B1 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 ratio Eb/IO in a first communication 

channel between the mobile station lOB and the first base 

station 20B1. In addition, the base control section 207B in 

the second base station 20B2 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 ratio Eb/IO in a second 

communication channe1 between the mobile station lOB and the 

first base station 20B2. The control section 32B of the base 

·station contro1 apparatus 30B determines, as the minimum 

propagation loss base station, one of the first and the second 

base stations 20B1 and 20B2 that has a maximum received bit 

energy-to-interference ratio by comparing the first and the 

second received bit energy-to-interference ratios Eb/IO. The 

control section 32B 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 20B1 and 20B2. 

The forward transmission power control method 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 lOB 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 

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 included in the fading information 

signal because the minimum propagation loss base station 

information signal is obtained from propagation conditions in 

the reverse links. Furthermore / a control delay occurs. This 

is because information signals related to the propagation 

losses in the communication channels obtained by the base 

stations are collected in the base station control apparatus / 

the base station control apparatus determines the minimum 

propagation loss base station 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 commw:iication system according to a 

fourth embodiment of this invention. Fig. 27 is a block 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 20C1 1 20C2 1 and 30C. 
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Fig. 28 is a bloc:< diagram of the case 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 1 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 the ref ore depicted 

at 207C. 

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 32C. 

In the fourth embodiment, a combination of the base 

stations 20C1, 20C2 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 20C1 and 20C2 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 20c1 and 

20C2 is similar in operation to the base station 20 illustrated 

in Fig. 16 except that the steps S201 and S202 are omitted and 
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the steps 8207 and 8208 are added. 

Inasmuch as the steps S207 and S208 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 1 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 minimum propagation loss base stat.ion 

and a large or small of the fading, and sends the minimum 

propagation loss base station information signal and the fading 

information signal to 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 s ta ti on 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 first through fourth 

embodiments of this invention is combined with one another. 

Al though the above-mentioned first through fourth embodiments 

of this invention may be operable in each other independently, 

it is possible for the fifth embodiment of this invention to 

make variance of a system large by combining the at ieast 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 

magnitude of the fading on the forward link and determines the 

minimum propagation loss base station on the basis of the 



84 

received power on the perch channels. In addition, a 

combination of the bas~ 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 s ta ti on and the 

base station control apparatus carries out on-off control 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 

described. 

(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 tur::-.s the forward transmission off 

when either a decided result on the basis of information 

obtained 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 pJ.urali ty 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 first through third 

base stations 201, 202, and 203 which cover first through third 

cells 71, 72, and 73, respectively. In addition, the first cell 

71 is divided into three sectors 7la, 71b, and 71c 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 soft 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 in 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 

control methods according to the above-mentioned first through 

fifth embodiments are appiied to the sectorized CDMA mobile 

communication system. In a conventional. forward transmission 

power 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 control 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 

conununication 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 

minimum. propagation loss turns the forward transmission on when 

all base stations 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 transmission on. As a result, it is possible for the 

sixth 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-mentioned 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 various 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-mentioned 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 th.at only the base station 

having the minimum propagation loss in the communication 

channel for the mobile station communicates with the mobile 

station as the minimum propagation loss base station and other 

base stations turn the forward transmission off. However, this 

invention is not restricted to such a control. For example, 

it is possib1e to decrease the communication capacity of the 

forward channel by carrying out control so as to lower the 

transmission 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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WHAT IS CLAIMED IS: 

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 

particular 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 claim 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 particula".: base 

station having a minimum propagation loss; 

measuring, in said mobile s ta ti on, 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 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; 

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.; 

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: said base stations, the 

forward transmission on. 

6. A method as claimed in claim 5, 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. 

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 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 a 

transmission power control error which is an error between a 

target received power and an actually received power. 

9. 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 fading vector. 

10. A method as claimed in claim 5, wherein said turning 

of the forward transmission on and off is carried out every 

frame. 

11. A method as claimed in claim 5, wherein said turning 

of the forward transmission on and off is carried out every slot. 

12. A method of controlling communication in a code 

division multiple access (CDMA) mobile communication system 

comprising a plurality of base staticns and a mobile station 
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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 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 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 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 meas11res 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 out 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 variation in a fading vector. 

17. A method 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 out 

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 mobile 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 sta tinn, 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 

energy-to-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 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 



\ \11\11\ \\\I\\ IU\\ \\1\1 \\\~I\ 
* C L M S 

95 

does not correspond to said part:.cular 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 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. 

21. A method as claimed in claim 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 method as claimed in claim 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 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 frame. 

24. A method as claimed in claim 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 

comprising a plurality of base stations, a base station control 

apparatus connected to said base stations, and a mobile station 

for making possible to commun.:..cate with said base stations via 
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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 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 a transmission 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 method 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 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; 

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 station, 

a fading information signal indicative of the determined result, 
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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 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 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. 

32. A method as claimed 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 1 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. 

33. A method as claimed in claim 31, wherein said step 

of measuring the propagation losses measures the propagation 

losses on the basis of differe~~es 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 out 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 vector. 

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. 

39. 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 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 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; 

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; 

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 39, 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. 

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 39, 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 communicatio~ 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: 

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 

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 
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s~~d at least one spGcific base st.at~on; 

turning, in each of sa~d base stations, a forward 

':..:rcms~ssion off wr .. e.."l an a::rcr is not detected in t..."'ie arro:r 

detection, when the fading information signal indicates that 

the value of thf2 mag:litude of thti £ading is sma.l.le:: than the 

p;i:Qd,ot.Qrm.:i,nQd th,rQshold valuci, aild when its own hase station 

does not cor:respond. to said at least on.t:i sp~cif.i.c 'b:uie station 

indica.t~ by the l::iua station infoi::m.a.tJ.on eiqr>.Wll; and 

otherwise t1.4"'"ning, in ea.ch of said 'base stations, the 

forward t:.rans:o.i.ssion on. 

48. A ID.Qtb.od. as clai..nl.ed in cl.aim 47, wherein ·said at 

least one SPQCific base station compriSQS the base station 

having t.~Q bit· e..~ergy-to-int.G.rf"Qrenoe ratio whic:h is not less 

t.ha.n. the prod.QtQ.rzr..i.ruaid. ref'arari.oe value, SOlid. a.t least o~ · 

specific base stat.ion co:mp:is.ing thQ base s~tion h.av.ing a 

max;mum bit energy-to-inte:rferQnoe ratio in a case where th<a.re 

is n.o base station having the :bit cm;irgy-to ... interfe.rence ratio 

which is not less than the p:ed.ete:r::ir..in;id re.fe.xenca value. 

49. A :mathod as claimed in claim 47, \ll'hQ:rQi.n said step 

of mea.s'IJJ:ing thtil m:agni tuda of the fa.ding c:u:-ries out a largGi 

oz- small de~r:aina.t:ion of the fa.d.:L""lg on the basis of variation 

in a =eceive:d level on a tra.ns:nission power control. 

50. A ni.ethod. as c.la::i..med in cla.im 4 i, whs:i:Gi.n sai.d step 

of measuring the magni tud.e of the fading curies out a largQ 

o:: s:aia.11 determination of the fading on t."1~ basis of a 

t.:::ansmission power cont.rel Q::C.ro:i:: which is an e:r:rc.r bQt~en a 

ta..rget rece~ve~ pow~r a..~d 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 4 7 , wherein said 

turning of the forward transmission on and off is carried out 

every frame. 

53. A method as claimed in claim 4 7 , 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 value; 

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; 
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turning, :...:-. each of said base st~~io~s, a forward 

transmission off when the value of the :rnagni tude of the fading 

is smalle.r tr..a."'l. ti'.e p::edete:or.inec!. threshold value a.:r..d when its 

own base s'td.tion does not cor:espond to said at least one 

specific base station indicated by the base station ir .. ~or.mation 

s.ignal; and 

otherwise turning, in each of said base stations , the 

forward transmiss~on on . 

.55. A met."l.od as clai:m.ed. in claim 54, wherein said at 

least one specific basQ station comprises the base station 

havinq the bit energy-to-interference ratio which is not less 

tha.~ the predetermined reference value, said at least o~e 

specific base station comp~ising the base station having a 

maximum bit energy-to-interfe:renc::e :ratio in a case where th.ere 

is nc :base .!tation having the bit energy-to-inte.rfe.renc:::e rat.io 

which is not less than t..~e predetermined ~afare.nce value. 

56. A "t:lSt.hod as cl.aimed ir. c::ailn 54, whe:i::Qir .. a la.:::ge 

or small dste:r:rinat.ion of the fa.ding is ca.r.ried out on the basis 

of variation in a %0Ceived level on a tra.nslllission power 

control. 

57. A method as claimed in claim. 54, wh~.rein a large 

o:r small dete:r:m.ination of the fading is ca:r.ried out on the basis 

of a transmission power control e:r.rcr which is an error between 

a target received powe~ alld an actually received power. 

SS. A method as claimed in claim 54, wherein a large 

o:r: em.all determination of the fading is carried out on. t.'°le basis 

of variation in a fading vector. 
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59. A method as claimed in cla~m 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 

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 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 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; 
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decoding, in each of said base stations, the forward 

transmission power information sigrn~,l 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 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 

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 values 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 the 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 transmission 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 every 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 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; 
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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 va1ue 

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. 

69. A method as claimed in claim 68, 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. 

7 0 . A method as claimed 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 variation 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. 

7 4 . 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 

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: 

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; 
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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 

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; 

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 

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. 

7 6 . A method as claimed in claim 7 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. 
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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 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 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 frrune. 

80. A method as claimed in claim 75, wherein control 

of the transmission power in the forward transmission is carried 

out 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 

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 ratios 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 

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 said particular base station indicated by the 

base station information signali 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 J.arge 

or small determination of the fading is carried out 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 out on the basis 

of a transmission power control error which is an error between 

a target received power and an actually received power. 

84. A method as claimed in claim 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 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 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 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 forward 

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 value. 

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 ~or the perch channels. 

90. 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 0::1 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 vector. 

93. A method as claimed in claim 87 / wherein control 

of the transmission power in the forward transmission is carried 

out every frame. 

94. 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 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 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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transffiitting, 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 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 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 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. 

96. 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 

predetermined 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 vector. 

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 

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 

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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s.rro:: is not detected. in the e:-ror detection, when the f adir.g 

in!'o:lllation signal. indicates t.'1.a.t "d4e value of the Itagni t:ude 

of the f'a.c:ling is sro.aller tr.an ~e p.redete.rmined threshold. value / 

and when its own hase station does not corxQspcnd to said at 

lea.st ona specific base station ind.icated by the base station 

info::onation signal; and 

otherwisae tu...""'lling, in Gach of sa.id base ctations, the 

tra.nsm:ission power of the forwaid transmission baek to the 

o:iginal v&l.u.e. 

104. A :method as clai~d in claim 103, whe.rliin said at 

least one speci~ic ~as~ station comprises the base station 

having t.."'>e bit energy-to-interference xat:!.o which is not less 

than the prQd.eterm..ined raf~~ence value, said at least one 

~p0eif~c ~ase station comprising the basQ station having a 

ma.x:i..:z:ll.um bit energy-to-int.Qrfexence ;r::atio in a ease wh~ the::e 

is no base station having ths bit ene:i::gy-to-intQrfe:rence ratio 

which is not less th.an the p:edete:onined xefaren~ value. 

105. A method as cla.i:m.Qci in claim 103, wherein said step 

of :measuring the :magnitude of the fading carrilis out a la.rge 

o.r s:ma..ll determination o~ the fading on the basis of variation 

in a received lGval on a transmission powe.r controi. 

106. A method as cla.ilned. in claim 103, wherein si:a.id step 

of maa.su:ring the magnitude of the fading ca.rx-ias out a large 

o: small determination of the fading on the basis of a 

transmission power control error which is an error be~ween a 

target ~ceived power and an actually received power. 

107, .AmGt.hod. as cl.aimed in cl.aim 103, wherein said stop 

0£ mea.su.ri.ng the magnitude Qf t.i.Q fading ca::::.ric:is out a. 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. 

109. 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 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 the 
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v-al\le of t..."le :rz:.agr.i t.~de cf th~ :fading is s::r.a.ller 't.."lan the 

predetQr.n.ined th::-eshold value a."ld when its own base station does 

not eo~respond to said at least one specific base stat~on 

indicated by the base st.a.tier. information signal; and 

othe:rwiso tu:ning, in each of said base stations, t.b.Q 

tza%1.Sm.iesion powe~ of th~ forward tr.;.nsmission back to tho 

original value. 

111. A method a.s claimed .in claim 110, whe:rei:n. said at 

least one specific base station comprises the ba&Q st~tion 

having the bit e.nergy-to-intQr!erence ratio wr..ich is not less 

tha.n the predetermined rQfe:ren~e Vd.lua, said at lGast o:tie 

spQcific base station comprising thQ base station hav~ng a 

is no l:;)ase station having- the bit Qnergy-to-interfe:rence ratio 

which is not less than the pro.determined rQfe:ence value. 

112. A method as claimed in ela..ilr. 110 1 wherein a. l~rge 

or small determination of the fading is carried out on the basis 

of variation in a raceivea ievel on a t:::'ans:m..ission power 

control. 

113 . A method as claimed in cla.im 1.10 , wherein a J.arge 

er small det.Qrmination of the fad.ing is carried out on -:."'le basis 

of a transmission power control error which is an e:::ror h&twQ1;m 

a target received powcar and an actually received power. 

ll.4 . A method as claimed in claim 110 , wherei.."1. a. large 

or sma.11 datQrm.ination of the fading is carried out on the basis 

0£ variation ~n a fad.i.rl9' vector. 

11.S. A method. as c.laimed. in claim llO, whe:r:ei.:n control. 

of the transmission power in th.;i fo:rward t:ransn:.ission .is carried 

ii11mr 1m1r11r 11i11r 



123 1111\11\ l\\11\ Ill\\ 111\1 II Ill\ 
* c L M S * 

out 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. 

117. 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 

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 1arger 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 particular base station, a fading information 

signal indicative of the determined result, and an error 

This Sheet Has Been Replaced 
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detection information signal for carrying out error detection 

of the base station information signal and 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 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 cf 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 cha~nels. 
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119. 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 

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 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 

variation in a fading vector. 

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 carx.ying out a soft 

handover, whe=e N represents a positive integer which is not 

less than two. 
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said mobile station co~prising: 

propagation loss measuring means for measuring fi~st 

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-th base station, where n represents each of 1 through 

N, comprislng: 

decoding means for decoding the forward transmission 

power information signal to carry out the error detection on 

the base station info.rmation 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 CDMJ... 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 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. 

12 6. 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. 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 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 conununication 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 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 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 saidN-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, 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 particula.r 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 

said 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 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. 

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 trans::tission power control. 
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133. A CD}'f..A 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 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 vector. 

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 saidN-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 s ta ti on, 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 

This Sheet Has Been Replaced 
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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 

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 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 control. 

139. A CDMA mobile communication system as claimed in 

claim 137, wherein said fading determining means carries out 

a large or s~all 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 vector. 

141. A CDMA mobile communication system as claimed in 

claim 137, wherein 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 

claim 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 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; 
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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 

transm.i tting 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 s ta ti on, 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 

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 at 

least one specific base station indicated by the base station 
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information signal, otherwise said fc=ward 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 mobile 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 th.rough 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. 

14 7. 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 po· .. ;er and an actually received power. 

148. A CDMA ::tobile communication system as claimed in 

claim 143, wherein said fading measuring means carries out a 

large or small dete=mination of the fading on the basis of 

variation in a fading vector. 

149. 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. 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 

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 ::leans, connected to said propagation loss 

measuring means, for transmitting, to said first through said 



136 
111111111111111111111111111111 

* C l M S * 

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, 

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 

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 reference 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 

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. 

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 forwa=d transmission on-off means 
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carries out ti..:rning 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 transmission 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 

making possible to communicate with said first through saidN-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 

thresho1d 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, 
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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 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 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 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 ~ne specific base station 
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comprises the base station havi.~g the bit energy-to-

interference ratio which is not less tha..~ the p=eaetermined 

refere..~ce value, said at least one specific hasa station 

ccmp4ising the base station having a n.a.ximum bit energy-to­

~nterfere:nce ratio in a cas& wh~re there is no ba~Q station 

h.av.ing t.-.,.e bit ene:gy-to-intQ:::ference .ratio which isi not less 

than thG prQdst&.rm.ined reference value. 

161. A CDMA. 21.l.O.bile com·1.mication system. as claimed in 

claim 159, wherein said fac11ng measuring means ca:.rries out a 

la~qe or small deta:mination of tha fading on the basis of 

variation in a recai ved lcawl or. a transmission power control . 

162. A COMA mo.bil~ eommur.ication system as clai:med in 

clai.m. 159, wherein said fading measuring means c:a.rries out a 

J.a:i:ge or sm.e.ll ciet.e:cmination of the :fa.ding on the :basis ·o:f a 
' 

transiti.ssion power control arro: which is an error between a 

target received powgr a.~d an actually received power. 

l6:9. A CDMA mobile cOJ:llllunication syata.m a.s claimed in 

claim 159, Wherein said fading measuring means carries out a. 

1a.rge or small determination of the fading on the basis of 

variation in a fading vector. 

164. A COMA 'XD.Obile communication systeni as claimed i.n 

claim 159, wherein said fo=wa.:d transmission on-off ~a.ns 

carries out tu:rning of the forward. transmission on and of£ every 

165. A CD:MA. mobile communication syst.mn as claimed in 

claim 159, wharai.n sa.id forward transmission on-off m.Qans 

carries out tu.ming 0£ the forward tra.nam.i;.;ion on and off every 

slot. 
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166. In a code div~sicn multiple access (CDMA) mobile 

communication system compris~~g 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 s ta ti on / 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 

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 fading determining 

means 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 
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station does not correspond to said a't least one specific base 

station indicated by the base sta~ion in!o::mation signal, 

otherwise said !crward ~ans::n.j_ss.ior:. o:::-.-o.=:f mea...'1.s turn.ing thl2 

~orward transmission on. 

16'7 . A CD.v.A mobile communication system. as ola.imQd in 

claim 166, whe:ein said at least onG specific base s'b\tion 

compri~es the base station having thG bit e...~ergy-to­

int.Qr£erence :ratio which i! not less than the pred.at.Grmined 

r&terenoe value, said at least one specific base station 

comprising the base station having a :maximum. bit energy-to-

interfera:ice ra~io in a c~se where there is no base stat~on 

having the bit energy-to-inter!erence .::atio which is not less 

than the predate.r:mi.ned referQncQ value. 

168. A COMA mobile communication system as claimed .in 

clai.m 166, wherein said fading deteirmining means car:ries out 

a large or small dete.rminatio:r:. of the :fa.ciing on the basis of 

variation i.n a :received .level on a transmission power control. 

169. A CD~ mobile co:mc.u.."lication sys'te.m as claimed. .i..."l. 

claim 166, whe::ein said fadi.ng determining :means carries out 

a large o:r small detg:::m.ina.tion of the fa.ding on t.."ie basis of 

~ t:r::ansmission power control erro;r; wh.i.eh is an error between 

a t8.rget rsceived power and ar~ actually received power. 

l 70. A COMA mobile communication system as claimed in 

cl~1m 166, wherein sa:i.c:i fading determining means ca.rri.es out 

a large or small determination of the fading on the bas.is of 

variation in a fading vector. 

171. A CDMA mobile com:m.unica.t:i.on sy.st:.ruo. as cla.imad in 

e1a.i.m 166, where~n said forward tra.ns:mi.~sion on-off l'll.Q:l.r.S 
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carries out turning :;f the ::on;ard transmission on and off every 

frame. 

172. A CDM.A :nobile 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 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 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 ind.ica ti ve 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 combinatiQn of a base station information signal 
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indicative of the particular base sta-.:ion, 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, comprising: 

decoding means for decoding the forward transmission 

power information signal to car:r:y 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 value. 

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 losses on the basis of first 

through N-th power differences between first through N-th 
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transmission power ·:alues fo:::: the f:.::::s":. th::::ough the N-th perch 

channels sent from said first throt.:.:;h said N-th base stations 

and first through N-th actua:ly 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 

transmission 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, wherein said transmission power controlling means 

carries out control of the transmission power in the forward 

transmission every frame. 

179 . 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~on ffiultip:e access (CDMA) mobile 

communication system comprising firs~ through N-th base 

stations and a mobile s-:.ation ::or ::-.aki:--.g ?Ossible 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-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 

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 tbe 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. 

182. 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 control 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 
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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 control 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 di vision 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 saidN-th 

base stations via first through N-th communication charm~ls 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 

stations via a reverse link. as a forward transmission power 

information signal, a corn.bi~ation 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-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: 

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 info:rrnation 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 value. 

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 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 a 

transmission power control error which is an error between a 

target received power and an actually received power. 

190. A CDMA mobile communication system as cl.aimed in 

claim 187, wherein said fading measuring means carries out a 

large or small determination of the fadii1g on the basis of 

variation in a fading vector. 

191. 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. 

192. A CDMS mobile communication system as cl.aimed in 

claim 187, wherein said transmission power controlling means 

carries out control 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 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, 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 fa ding 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 
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transmission back to the original value. 

194. 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 level 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 1 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. b. 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 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. 

199. 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 com.munication 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 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; 

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 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, 

a.~ 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 information 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 pe::ch 

channels sent from said first through said N-th base stations 

and first through N-th actually received power values in the 
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first througr. t!-.e ~>-:.h pe::-::1:. :::hanne:s. 

202. ;.._ CDMA ::obile ::o:.:_-:-.unication system as claimed in 

claim 199, wherein said fadir.; measuring means carries out a 

large or small dete=mination 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, wherein 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 claimed in 

claim 199, 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 199, 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 thr01.:.gh said N-th base stations via first 

through N-th communication channels by carrying out a soft 

handover, where N rep.:::esents 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 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, 

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 

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 

value when an error is not de':ected in the error detection, when 

the value of the magnitude c= 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 

base station having the propagation loss which is not more than 

the predetermined reference value. 

209. A CDMA 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 fadi~g determining means carries out 

a large or small determinat~on of the fading on the basis of 

variation in a received leve:.. on a transmission power control. 



11111111111111 11111 11111111111 
* C L M S * 

158 

211. A CDMA mobile comrm.:.nication 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 

a l.arge or small determination of the fading is carried out on 

the basis of variation in a fading vector. 

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 eve:ry 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 saidN-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-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 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 lo~er.ir.g -::.:ra."'l.sm.ission power in a forward 

transmission fro~ an original value when an error is not 

deteci::.Qd in the error detection, when the fading i..~formatio~ 

signal ind.ica'!:.es that the va.J:ue of the .magnitude c:f th~ fadir.i.g 

is smaller than the p:redete:::ined. th.resh.olcl valug, <'.'..nd who:-. said 

n-th basQ station does net eo::espond to said at least one 

specific ba.se station indi.cated.by the ha.s~ station inform.a.ti.on 

signal, othe:r:wise said t.ransm.i.~aion powsz: controlling nes.ns 

tu:ning the t::ans.m.issi.on po'l4'ex: of the :forward tra."'l.s:m.iaaion :back 

to the original value. 

216. A COMl\ mobile communication systGm as claimed in 

claim 21S, whe:ein said at least one sp~cific base station 

comprises t:he base station having the bit energy-to-

interference ratio which is not less than the predeterm..in~cl 

reference valuQ, said at least ons specific h~sa s~tion 

comprising the basG station having a ma.x.:i.mum bit angrgy-to-

interfere..~ce ratio .in a case where there is no base station 

having the hit ens:-gy-to-.interfe.rQnc::e ratio Which is not l.ess 

217. A CDMA. mobiJ.e communic-.tion siysitQm as claimed. i.n 

clailD. 215, wherein said :fading measuring means carries out a 

la.rqe or s:u:ia.11 deter::mi.nation 0£ th.e fad.ing en the basis of 

variation in a :received. level on a transm.ission power control. 

218. A CDMA. mobile comn.unieation system as cla.ilned in 

claim 215, wherein said. fading measur.i.ng means carries out a 

lau::ge o:r small d.ete.rm.i.nat.iQn of the fading on the basis of a 

transmission power cont::-ol e~ror which ~s an erro: between a 

target received power and a.n actually r•caivQd power. 
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219. A CD~.J.. mobile corn.~un~cation 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 saidN-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 control apparatus comprising: 

comparing means for compa=ing f~rst through N-th bit 

energy-to-interference ratios of said =irst through said N-

th base stations in t.he first th::-ough t::--.e N-th communication 
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cr.a.."'lnels to determ.ine at le~st one specific base station in 

wl-..ieh fo:c'lta.rd t.ran15znission should. be turned on in accorda.ncG 

wit.~ a predetG:::::ni.ned refere..~ce va~ue; and 

sending Jneans , connectGd to said com.paring means , for 

sending a b;J.!2Q station inforr.:.a.tion signal indicativa 0£ said. 

:ai:t lea.st one specific hasQ sb.tion to said first th.rough said 

N-th base stations, 

said n-th base station :fu.rthe:r co::p:i:ising transm.issi.on 

power cont.:olling means, conne~ted. to said fading d.etermining 

mea.."'l.S and said sandin.g Jil.Q&nS, f o:: lowQring transmission power 

in a. :.C'orwarc:i t.:ra.nsmission f.r01U an o:eigirui.l value When the va..lue 

of the magni tudl:i of thQ fading is smalJ.er than t..'".i.e predetermined 

threshold value and when sai.d n•th basi0i st;s.tion doQs not 

co::gspond. to said a.t lGasit on.g ~pecific base station .indicated 

by the ]:)a.se station information· signal, othorwiso said 

t.ransmissi.on powQr cont.rollinq means turning th.a tr&.n11m.:iDS1ion 

power of the forward tr:uu:mi&sion back to the original value. 

2.23. A OMA mobile eoi:m.unication system as claimed in 

claim 222, whGrein said at l~st one specific base station 

comprises the base station having the bit ena:gy-to-

interfere..'"lce rat.ic which :i.s not less than the predetermined. 

reference value, said at 1east one specific base stat~on 

comprising the base station having a ma.x.imum. hit CMlarqy-to­

inter£erence ratio in a ease where there ~s no Dase station 

r..aving the bit energy-to ... interfe.:::.anci. ratio which is not lQss 

than 'the p.red.Gt.anninad refe:r:e..nce value. 

224. A CDMA mobile com.t:::l.lnication system :as cla:i.mGtd in 

cJ.ai.m 222 , where~n said f aciing d.atermi.ning .mean!!! carr.igis 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 control of the transmission power in the forward 

transmission every slot. 


