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5 The present invention relates to a mobile communication 

system and a method for controlling receiving quality in the 

mobile communication system. More specifically, the present 

invention rel.ates to a mobile communication sys~em that provides 

communication services from a base station to a mobile station 

10 via a radio channel and a method for controlling receiving 

quality in the mobile communication system. 

DESCRIPTION OF THE RELATED ART 

15 In a known mobile communication system, a desired receiving 

quality is achieved mainly by controlling transmission power 

to compensate for an instantaneous variation in received signal • 

level. 

Figs. lA to lC show problems with receiving quality control 

20 using conventional transmission power control. It is assumed 

that the receiving range varies over a wide range as shown in 

Fig. lA. In thi.s case, if the transmission power is controlled 

by a small step size (see Fig. lB), transmission power control 

cannot follow rapid variations in receiving level. On the other 

25 hand, i.f the transmission power is controlled by a large step 

size (see Fig. lC), transmission power control cannot accurately 

follow variations in receiving level. 

To solve the conventi.onal. problems described with reference 

to Figs. lA to lC, the transmission power control based on a 

30 small step size must be executed at a very short control peri.od. 



- ;;;;m:z :;;;pp . .... -

- 2 -

In this case, a new problem occurs; the overhead of a control 

signal for the transmission power control may reduce 

transmission efficiency. 

In particular, it is known that the level of received signals 

5 in a mobile communication system varies very dynamically. To 

compensate for such received signals, the transmission power 

must be controlled over a wide dynamic range. Consequently, it 

is difficult to apply an efficient power amplifier. 

10 SUMMARY OF THE INVENTION 

It is thus an object of the present invention to provide 

a mobile communication system that is adapted, in view of the 

above-described points, to improve the receiving quality 

15 compared to the prior art even if the instantaneous control of 

transmission power is not provided, as well as a method for 

controlling receiving quality in the mobile communication 

system. 

To attain this object, the present invention increases or 

20 reduces the number of base stations to simultaneously connect 

to a mobile station so as to realize a certain level of receiving 

quality control even if instantaneous control of transmission 

power is not executed, on the basis of the fact that when a 

plurality of received signals are synthesized, a variation in 

25 the level of the received signals decreases. 

That is, to attain the above object, a first aspect of the 

present invention provides a mobile communication system 

comprising a plurality of base stations and a network control 

station conceptually located above the plurality of base 

30 stations, the network control station duplicating and/or 
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synthesizing infonnation in order to allow a mobile station to 

simultaneously communicate with at least two base stations. 

The mobile station comprises means for determining, upon 

receiving signals from the plurality of base stations, to which 

5 base stations the mobile station is to be connected in order 

to satisfy a downlink receiving quality desired by the mobile 

station and notifying the network control station of the desired 

base stations to which the mobile station is to be connected. 

The network control station has means for transmitting ~ 

10 duplicated information signal to the base stations. Thus, the 

mobile station controls the downlink receiving quality by 

recei.ving and synthesizing signals transmitted by the plurality 

of base stations. 

A second aspect of the present invention provides a mobile 

15 communication system comprising a plurality of base stations, 

a network control station conceptually located above the 

plurality of bas~ stations, the network control station 

duplicating and/or synthesizing information in order to allow 

a mobile station to simultaneously communicate with at least 

20 two base stations, and quality control means having a function 

of managi.ng recei vi.ng quality _of a mobile station present wi thi.n 

a service area and a function of measuring traffic in each cell 

within the service area, the quality control means notifying 

the network control station of base stations with which the 

25 mobile station is to communicate simultaneously. 

The mobile station has means for registering, in the quality 

control means, the downlink receiving quality desired by the 

mobile station and the location of the mobile station. The 

quality control means determines to which base stations the 

30 mobile station is to be connected in order to satisfy the 
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receiving quality and notifies the network control station of 

these base stations. The network control station transmits 

duplicated information signal' to the base stations. 

Furthermore, the mobile station receives and synthesizes s.ignals 

5 transmitted by the plurality of base stations to control the 

downlink receiving quality. 

Further, the mobi.le stati.on has means for.notifying, before 

transmi tt1ng information. the quality control means of a desired 

uplink receiving quality received by base stations and/or a 

10 transmittable maximum power of the mobile station and/or the 

location of the mobile station. The qual.ity control means has 

means for .ident.ifying base stations to which the mobile stat.ion 

.is to be connected in order to satisfy quality .in such a manner 

that the transm.ittable maximum power of the mobile station is 

15 not exceeded and means for requesting the base stations and the 

network control station to recei.ve and synthesize a signal from 

the mob.ile station and designating transm.ission power that is 

to be used by the mobile stat.ion. The mobile station transmits 

information using the designated transmission power, and the 

20 network control section synthesizes signals received by the base 

stations to control the uplink receiving quality. 

The quality control means has means for measuring traffic 

in cells surround.ing a cell in which the mobile station is present 

and means for requesting the network control station to transm.i t 

25 a duplicate signal to one or more stations, if any, which have 

a lower measured traffic and which can transmit information to 

the mob.ile station communicating in an adjacent cell. The 

mobile station receives and synthesizes signals from base 

stations that have been communicating with the mobile station 

30 and from the one or more base stations, thereby .improving the 
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downlink receiving quality. 

A third aspect of the present invention provides a receiving 

quality control method for a mobile communication system having 

a plurality of base stations within a service area wherein a 

5 network control station duplicates and/or synthesizes 

information in order to allow a mobile station to simultaneously 

communicate with at least two base stations. 

The mobile station comprises means for determining, upon 

receiving signals from the plurality of base stations, to which 

10 base stations the mobile station is to be connected in order 

to satisfy a downlink receiving quality desired by the mobile 

station and notifying the network control station of the desired 

base stations to which the mobile station is to be connected. 

The network control station has means for transmitting a 

15 duplicated information signal to the base stations. Thus, the 

mobile station controls the downlink receiving quality by 

receiving and synthesizing signals transmitted by the plurality 

of base stations. 

A fourth aspect of the present invention provides a 

20 receiving quality control method for a mobile communication 

system having a plurality of base stations within a service area 

wherein when a network control station duplicates and/or 

synthesizes information in order to allow a mobile station to 

simultaneously communicate with at least two base stations, the 

25 network control station is notified of the base stations with 

which the mobile station is to communicate simultaneously using 

quality control means having a function o~ managing receiving 

quality of a mobile station present within the service area and 

a function of measuring traffic in each cell within the service. 

30 The mobile station registers, in the quality control means, 
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the downlink receiving quality desired by the mobile station 

and the location of the mobile station. The quality control 

means determines to which base stations the mobile station is 

to be connected in order to satisfy the receiving quality, and 

5 notifies the network control station of these base stations. 

The network control station transmits duplicated information 

signal to the base stations. The mobile station receives and 

synthesizes signals transmitted by the plurality of base 

stations to control the downlink receiving quality. 

10 Further, before transmitting information, the mobile 

station notifies the quality control means of a desired uplink 

receivi.ng quality received by base stations and/or a 

transmittable maximum power of the mobile station and/or the 

location of the mobile station. The quality control means 

15 identifies base stations to which the mobile station is to be 

connected in order to satisfy quality in such a manner that the 

transmittable maximum power of the mobile station is not exceeded, 

requests the base stations and the network control station to 

receive and synthesize a signal from the mobile station, and 

20 designates transmission power that is to be used by the mobile 

station. The mobile station transmits information using the 

designated transmission power, .and the network control section 

synthesizes signals received by the base stations to control 

the uplink receiving quality. 

25 The quality control means measures traffic in cells 

surrounding a cell in which the mobile station is present, and 

requests the network control station to transmit a duplicate 

signal. to one or more base stations. if any. which have a lower 

measured traffic and which can transmit information to the mobile 

30 station communicating in an adjacent cell. The mobile station 



==· ... iii z. 

- 7 -

receives and synthesizes signals from base stations that have 

been communicating with the mobile station and from the one or 

mo~e base stations, thereby improving the downlink receiving 

quality. 

5 A fifth aspect of the present invention provides a recording 

medium having a receiving quality control program for a mobile 

communication system recorded therein, the mobile communication 

system having a plurality of base stations within a service area, 

the program allowing execution of a step of causing a network 

10 control station to duplicate and/or synthesize information in 

order to allow a mobile station to simultaneously communicate 

with at least two base stations. 

A sixth aspect of the present invention provides a recording 

medium having a receiving quality control program for a mobile 

15 communication system recorded therein, the mobile communication 

system having a plurality of base stations within a service area, 

wherein when a network control station duplicates and/or 

synthesizes information in order to allow a mobile station to 

simultaneously communicate with at least two base stations, the 

20 program causes a computer to execute a step of notifying the 

network control station of the base stations with which the 

mobile station is to communicate simultaneously using quality 

control means having a function of managing receiving quality 

of a mobile station present within the service area and/or a 

25 function of measuring traf fie in each cell within the service. 

According to the present invention, even if instantaneous 

control of transmission power is not executed, the receiving 

quality can be improved compared to the prior art. In other words, 

the present invention increases or reduces the number of base 

30 stations to simultaneously connect to a mobile station so as 
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to realize a certain level of receiving quality control even 

if instantaneous control of transmission power is not executed, 

on the basis of the fact that when a plurality of received signals 

are synthesized, a variation in the level of the received signals 

5 decreases. 

10 

The above and other objects, effects, features and 

advantages of the present invention will become more apparent 

from the following description of embodiments thereof taken in 

conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. lA to lC are diagrams illustrating problems with 

receiving quality control using conventional transmission power 

15 control; 

Fig. 2A is a diagram showing a mobile communication system 

for implementing receiving quality control for a downlink: 

Fig. 2B is a sequence diagram showing the flow of 

communication control in Embodiment l; 

20 Fig. 3 is a diagram showing the signal format used in 

Embodiment 1; 

Fig. 4A is a diagram showing another mobile communication 

system for implementing receiving quality control for the 

downl.ink; 

25 Fig. 4B is a sequence diagram showing the flow of 

communication control in Embodiment 2; 

Fig. SA and SB is a diagram showing the signal format used 

in Embodiment 2; 

Fig. 6 is a chart illustrating a method by which a QoS agent 

30 selects base stations to which the mobile station is to be 
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connected (using the locations of the base station and a mobile 

station): 

Fig. 7A is a chart showing a past connection status history 

possessed by the QoS agent; 

5 Fig. 7B is a chart illustrating a method by which the QoS 

agent selects base stations to which the mobile station is to 

be connected (using the past history); 

Fig. SA is a diagram showing a mobile communication system 

for implementing receiving quality control for an uplink; 

10 Fig. 8B is a sequence diagram showing the flow of 

communication control in Embodiment 3; 

Figs. 9A to 9D are diagrams showing the signal. format used 

in Embodiment 3; 

Fig. lOA is a diagram showing another mobile communication 

15 system for implementing receiving quality control for the 

downlink; 

Fig. lOB is a sequence diagram showing the flow of 

communication control in Embodiment 4; 

Fig. 11 is a diagram showing the signal fonnat used in 

20 Embodiment 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments will be described below in detail with reference 

25 to Figs. 2A to 11. 

[Embodiment 1] 

Fig. 2A shows a mobile communication system for implementing 

receiving quality control for a downlink. In this figure, 

reference characters RNC, BS, and MS denote a radio network 

30 controller, a base station, and a mobile station, respectively. 
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More specifically, Fig. 2A shows how the base station BS 

(including b~se stations #0 to #N), the mobile station MS#O, 

and the radio network control station RNC are connected together 

according to Embodiment l, and Fig. 2B shows the flow of 

5 communication control according to Embodiment 1. 

In Embodiment l, the mobile station MS#O measures power 

received from surrounding base stations to determine to which 

base stati.ons it is to be connected in order to satisfy a desired 

downlink receiving quality {step Sl). 

10 The mobile station MS#O notifies the radio network control 

station RNC of the desired base stations to which it is to be 

connected, using the signal format shown in Fig. 3 (step S2). 

Fig. 3 shows the signal format used by the mobile station MS#O 

to notify the radio network control station RNC (=signal 

15 indicative of information on desired base stations to which the 

mobile station is to be connected). This signal format includes 

an RNC address, a connection request command, a mobile station 

address, and information on desired bas stations to connect. 

Upon receiving the notification from the mobile station MS#O, 

20 the radio network control station RNC duplicates a downlink 

transmitted signal for the mobile station MS#O, if any, and 

transmits it to the selected base stations (step 83). In 

Embodiment 1, shown in Fig. 2A, the signal is transmitted to 

three base stations BS#O, #1, and #2. 

25 The mobile station MS#O receives signals transmitted by the 

base stations (step S4) and synthesizes these signals {step 5) , 

thereby satisfying the desired downlink receiving quality. 

In Embodiment 1, the mobile station MS#O satisfies the 

desired quality by synthesizing the signals received from the 

30 base stations BS#O, #1, and #2, but of course the present 
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invention is not 1imited to this example. 

[Embodiment 2] 

Fig. 4A shows another mobi1e communication system for 

implementing recei.ving quality control for the downlink. This 

5 system comprises a QoS (Qua1ity of Service) agent in ad~i.tion 

to the radio network control station RNC, the base station BS. 

and the mobi1e station MS. More specifically, Fig. 4A shows how 

the base station BS (including base stations #0 to #N), the mobi1e 

station MS#O, the radio network control station RNC, and the 

10 QoS agent are connected together according to Embodiment 2 • and 

Fig. 4B shows the flow of communication contro1 according to 

Embodiment 2. 

In Embodiment 2, the mobile station MS#O notifies the QoS 

agent of a downlink receiving quality desired thereby and the 

15 location thereof, using the signal format shown in Fig. SA (step 

Sll) • Fig. SA shows the signal format used by the mobi1e station 

MS#O to notify the QoS agent (=signal indicative of a desired 

receiving quality and information on the location of the mobile 

station). This signal format includes a QoS agent address, a 

20 connection request command, a mobile station address. a desi.red 

downlink receiving quality. and information on the location of 

the mobile station. 

The QoS agent determines to which bas~ stations the mobile 

station is to be connected in order to satisfy the quality desired 

25 by the mobile station MS#O (step 812), and requests the radio 

network control station RNC to duplicate and transmit a signal 

to the mobile station MS#O using the signal format shown in Fig. 

SB (step Sl3) . Fig. SB shows the signal format used by the QoS 

agent to notify the radio network control station RNC (=signal 

30 indicative of information on desired base stations to which the 
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mobile station is to be connected). This signal format includes 

an RNC address, a connection request command, a mobile station 

address, and information on desired bas stations to connect. 

In this case, the QoS agent selects base stations to which 

5 the mobile station is to be connected by calculating the 

attenuation of a signal on the basis of the locations of the 

surro~nding base stations and the mobile station as shown in 

Fig. 6, referencing the past connection history of the mobile 

station as shown in Fig. 7B, or combining together the methods 

10 shown in Figs. 6 and 7B. 

In Fig. 6, at step S21, a distance attenuation is calculated 

on the basis of the distance between each surrounding base 

station and the mobile station. At step S22, it is determined 

which base stations be combined together in order to satisfy 

15 the receiving quality. 

Fig. 7A illustrates a past connection status history 

possessed by the QoS agent. The QoS agent stores the 

correspondences between the locations of mobile stations and 

receiving qualities and base stations to which the mobile station 

20 is to be connected, as tables. In Fig. 7B, at step S31, a hi.story 

that satisfies the desired receiving quality is picked up. At 

step S32, the history of a mobile station located closest to 

desired base stations to which the mobile station is to be 

connected is picked up. At step S33, base stations which are 

25 shown in the picked-up histories to have been connected to the 

mobile station are selected. 

Referring back to Fig. 4B, the radio network control station 

RNC duplicates a downlink transmitted signal, if any, and 

transmits it to the selected base stations (step S14). 

30 The mobile station MS#O receives and synthesizes signals 
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transmitted by the base stations (step S15), thereby satisfying 

the desired downlink receiving quality. 

In Embodiment 2, the mobile station MS#O satisfies the 

desired quality by receiving and synthesizing the signals 

5 received from the base stations BS#O, #1, and #2, but of course 

the present invention is not limited to this example. 

[Embodiment 3] 

Fig. 8A shows a mobile cononunication system for implementing 

receiving quality control for an uplink. This· system comprises 

10 the radio network control station RNC, the base station BS, the 

mobile station MS, and the QoS agent. More specifically, Fig. 

8A shows how the base station BS (including base stations #0 

to #N), the mobile station MS#O, the radio network control 

station RNC, and the QoS agent are connected together according 

15 to Embodiment 3, and Fig. 8B shows the flow of communication 

control according to Embodiment 3. 

In Embodiment 3, before transmitting information, the 

mobile station MS:fl:O transmits a desired uplink quality received 

by base stations and the location and transmittable maxi.mum power 

20 of the mobile station, to the QoS agent using the signal format 

shown in Fig. 9A (step S41). The QoS agent selects base stations 

·to which the mobile station is to be connected in order to satisfy 

this quality in such a way that the transmittable maxi.mum power 

of the mobile station MS#O is not exceeded (step S42) , -and 

25 notifies the mobile station of corresponding transmission power 

using the signal format shown in Fig. 9B (step S43) . Further, 

the QoS agent requests the radio network control station RNC 

to synthesi.ze a signal from the mobile station MS#O, usi.ng the 

signal format shown in Fig. 9C (step S44) . Furthermore, the QoS 

30 agent requests each base station to receive a si.gnal from the 
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mobile station MS#O, using the signal format shown in Fig. 90. 

In Embodiment 3, base stations to which the mobile station 

is to be connected can be selected using the means in Fig. 6 

or 7B. described above, or a combination of these methods. 

5 ~he mobile station MS#O transmits a signal using the 

designated transmission power (step S46), and the radio network 

control station RNC synthesizes the signals received by the base 

stations (steps S47 and S48), thereby realizing the desired 

uplink receiving quality. 

10 Fig. 9A, described above, shows the signal format used by 

the mobile station MS#O to notify the QoS agent (=signal 

indicative of a desired receiving quality, a transmittable 

maximum power, and information on the location of the mobile 

station). This signal format includes a QoS agent address, a 

15 connection request command, a mobile station address, a de$ired 

uplink receiving quality, a maximum transmission power, and 

information on the location of the mobile station. Fig. 9B shows 

the signal format used by the QoS agent to designate transmission 

power that is to be used by the mobile station MS#O. This signal 

20 format includes a mobile station address, a transmission power 

designation command, and transmission power. Fig. 9C shows the 

signal format used by the QoS agent to notify the radio network 

control station RNC ( = signal requesting synthesis of signals) . 

This signal format includes an RNC address, a signal synthesis 

25 request command, a mobile station address, and information from 

base station to be synthesized. Fig. 90 shows the format of a 

reception request signal transmitted to each base station by 

the QoS agent. This signal format includes the address of the 

base station, a reception request command, and a source mobile 

30 station address. 
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In Embodiment 3, the base stations BS#O, #1, and #2 each 

receive a signal from the mobile station MS#O, but of course 

the present invention is not limited to this example. 

[Embodiment 4] 

5 Fig. lOA shows another mobile communication system for 

implementing receiving quality control for the downli.nk. This 

system comprises the radio network control station RNC, the base 

station BS, the mobile station MS, and the QoS ·agent. More 

speci~ically, Fig. lOA shows how the base station BS (for 

10 simplification, the number of base stations is assumed to be 

two) , the mobi.le station MS#O, the radio. network control station 

RNC, and the QoS agent are connected together accordi.ng to 

Embodiment 4, and Fig. lOB shows the flow of communication 

control according to Embodiment 4. 

15 In Embodiment 4, it is assumed that at a certain time, the 

base station BS#O, cons ti tu ting a cell #0, is communicating with 

the mobile station MSfO, which is present within the cell #0 

(step S51). The QoS agent measures the traffic in adjacent cells 

(step S52) and determines that the cell #1 has a low traffic 

20 and that a signal can be transmitted to the mobi.le station MS#O 

in the cell #0. The QoS agent requests the radio network control 

station RNC to duplicate information transmitted to the base 

station BS#l (step S.53, S54, and SSS). As a result, the mobile 

station MS:fl:O can receive and synthesizes signals from both the 

25 base stations BS#O and BS#l (step 556) • Thus, if the signal power 

transmitted by each base station i.s assumed to be fixed, the 

receiving quality of the mobile station is improved. 

As shown in Fi.g. 11, the duplicate request signal 

transmitted to the radio network control station RNC by the QoS 

30 agent includes an RNC address, a duplicate request command. a 
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duplicate base station address, and a destination mobile station 

address. 

On the other hand, in Embodiment 4, if the object is to keep 

the receiving quality of the mobile station constant, the 

5 transmission power of each base station can be reduced, thereby 

reducing i.nterference wi.th other mobile stations simultaneously 

communi.cating within the cell. 

[Other Embodiments] 

It is needless to say that the object of the present 

10 invention can be accomplished by providing a system or an 

app~ratus wi.th a recordi.ng medi.um (storage medium) in which 

software program codes implementing the functions of the 

embodiments described previously are recorded so as to be 

readable by a computer, and causing a computer (or a CPU or an 

15 MPU) i.n the system or apparatus to read out the program codes 

stored in the recording medium and execute commands- in accordance 

• with the program codes. In this case, the program codes read 

out from the recording medium implement the functions of the 

embodiments described previously, and the recording medium 

20 having the program codes recorded therein constitutes the 

present invention. The recording medium having the program 

codes or vari.able data such as tables recorded therein may be, 

for example, a magnetic di.sk such as a floppy di.sk or a hard 

disk, any optical disk, any photo-magnetic disk, or any 

25 non-volatile memory card. 

The present invention has been described in detai.l with 

respect to preferred embodiments, and it will now be apparent 

from the foregoing to those skilled in the art that changes and 

modifications may be made without departing from the invention 

30 in its broader aspect, and it is the intention, therefore, in 
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the apparent claims to cover all such changes and modifications 

as fall within the true spirit of the invention. 



~-······""""" ·· .. ""'"": ·.··.· -~, 

- 18 -
\ lllllll lllllt lllll ltlll ll tlll 

* C l M S * 
WHAT IS CLAIMED IS: 

1. A mobile communication system characterized by 

characterized by comprising: 

5 a plurality of base stations; and 

a network control station conceptually located above said 

plurality of base stations, the network control station 

duplicating and/or synthesizing information in order to allow 

a mobile station to simultaneously communicate with at least 

10 two base stations. 

2. The mobile communication system according to claim l, 

characterized in that: 

said mobile station comprises means for determining, upon 

15 receiving signals from the plurality of base stations, to which 

base stations the mobile station is to be connected in order 

to satisfy a downlink receiving quality desired by the mobile 

station and notifying the network control station of the desired 

base stations to which the mobile station is to be connected, 

20 said network control station has means for transmitting a 

25 

duplicated information signal to said base stations; and 

said mobile station thus controls the downlink receiving 

quality by receiving and synthesizing signals tran~mitted by 

the plurality of base stations. 

3. A mobile communication system characterized by comprising: 

a plurality of base stations; 

a network control station conceptually located above said 

plurality of base stations, the network control station 

30 duplicating and/or synthesizing information in order to allow 
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* C L M S * 

a mobile station to simultaneously communicate with at least 

two base stations; and 

quality control means having a function of managing 

receiving quality of a mobile station present within a service 

5 area and/or a function of measuring traffic in each cell within 

the service area, the quality control means notifying said 

network control station of base stations with which the mobile 

station is to communicate simultaneously. 

10 4. The mobile communication system according to claim 3, 

characterized in that: 

said mobile station has means for registering, in said 

quality control means, the downlink receiving quality desired 

by the mobile station and the location of the mobile station, 

15 and 

said quality control means determines to which base stations 

the mobile station is to be connected in order to satisfy the 

receiving quality and notifies said network control station of 

these base stations, said network control station transmits 

20 duplicated information signal to the base stations, and said 

mobile station further receives and synthesizes signals 

transmitted by the plurality of base stations to control the 

downlink receiving quality. 

25 5. The mobile communication system according to claim 3, 

characterized in that: 

said mobile station has means for notifying, before 

transmitting information, said quality control means of a 

desired uplink receiving quality received by base stations 

30 and/ or a transmittable maximum power of the mobile station and/ or 
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* C L M S * 

the location of the mobile station, 

said quality control means has means for identifying base 

stations to which said mobile station is to be connected in order 

to satisfy quality in such a manner that the transmittable 

5 maximum power of said mobile station is not exceeded and means 

for requesting the base stations and said network control station 

to receive and synthesize a signal. from said mobile station and 

designating transmission power that is to be used by said mobile 

station, and 

10 said mobile station transmits information using said 

designated transmission power, and the network control section 

synthesizes signals received by the base stations to control 

the uplink receiving quality. 

15 6. The. mobile communication system according to claim 3, 

characterized in that: 

said quality control means has means for measuring traffic 

in cells surrounding a cell in which said mobile station is 

present and means for requesting the network control. station 

20 to transmit a duplicate signal to one or more stations, if any, 

which have a lower measured traffic and which can transmit 

information to said mobile station communicating in an adjacent 

cell, and 

said mobile station receives and synthesizes signals from 

25 base stations that have been communicating with the.mobile 

station and from the one or more base stations, thereby improving 

the downlink receiving quality. 

7. A receiving quality control method for a mobile 

30 conununication system having a plurality of base stations within 
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a service area, the method being characterized in that: 

a network control station duplicates and/or synthesizes 

information in order to allow a mobile station to simultaneously 

communicate with at least two base stations. 

8. The receiving quality control method according to claim 7, 

characterized in that: 

said mobile station comprises means for determining, upon 

receiving signals from the plurality of base stations, to which 

10 base stations the mobile station is to be connected in order 

to satisfy a downlink receiving quality desired by the mobile 

station and notifying the network control station of the desired 

base stations to which the mobile station is to be connected, 

said network control station has means for transmitting a 

15 duplicated information signal to said base stations, and 

said mobile station thus controls the downlink receiving 

quality by receiving and synthesizing signals transmitted by 

the plurality of base stations. 

20 9. A receiving quality control method for a mobile 

communication system having a plurality of base stations w:i. thin 

a service area, the method being characterized in that: 

when a network control station duplicates and/or 

synthesizes information in order to allow a mobile station to 

25 simultaneously communicate with at least two base stations, said 

network control station is notified of the base stations with 

which the mobile station is to communicate simultaneously using 

quality control means having a function of managing receiving 

quality of a mobile station present within the service area 

80 and/or a function of measuring traffic in each cell within the 
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service. 

10. The receiving quality control method according to claim 9, 

characterized in that: 

5 said mobile station registers, in said quality control means, 

the downlink receiving quality desired ·by the mobile station 

and the location of the mobile station, 

said quality control means determines to which base stations 

the mobile station is to be connected in order to satisfy the 

10 receiving quality, and notifies said network control station 

of these base stations, and 

said network control station transmits duplicated 

information signal to the base stations, and said mobile stat:i.on 

receives and synthesizes signals transmitted by the plurality 

15 of base stations to control the downlink receiving quality. 

11. The receiving quality control method according to claim 9, 

characterized in that: 

before transmitting information, said mobile station 

20 notifies said quality control means of a desired uplink receiving 

quality received by base stations and/or a transmittable maximum 

power of the mobile station and/or the location of the mobile 

station, 

said quality control means identifies base stations to which 

25 said mobile station is to be connected in order to satisfy quality 

in such a manner that the transmittable maximum power of said 

mobile station is not exceeded, requests the base stations and 

said network control station to receive and synthesize a signal 

from the mobile station, and designates transmission power that 

30 is to be used by said mobile station, and 
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said mobile station transmits information using the 

designated transmission power, and said network control section 

synthesizes signals received by the base stations to control 

the uplink receiving quality. 

12. The receiving quality control method according to claim 9, 

characterized in that: 

said quality control means measures traffic in cells 

surrounding a cell in which said mobile station is present. and 

10 requests said network control station to transmit a duplicate 

s:ignal to one or more base stations, if any, which have a lower 

measured traffic and which can transmit information to said 

mobile station communicating in an adjacent cell, and 

said mobile station receives and synthesizes signals from 

15 base stations that have been cormnunicating with the mobile 

station and from the one or more base stations, thereby improving 

the downlink receiving quality. 

13. A recording medium having a receiving quality control 

20 program for a mobile communication system recorded therein, the 
mobile cormnunication system having a plurality of base stations 

within a service area, the recording medium being characteri.zed 

in that said program allows execution of a step of causing a 

network control station to duplicate and/or synthesize 

25 information in order to allow a mobile station to simultaneously 
communicate with at least base stations. 

14. A recording medium having a receiving quality control 

program for a mobile communication system recorded therein, the 
""' 

30 mobile communication system having a plurali. ty of base stations 
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within a service area, the recording medium being characterized 

in that when a network control station duplicates and/or 

synthesizes information in order to allow a mobile station to 

simultaneously communicate with at least two base stations, said 

5 program causes a computer to execute a step of notifying said 

network control station of the base stations with which the 

mobile station is to communicate simultaneously using quality 
control means having a function of managing receiving quality 

of a mobile station present within the service area and/or a 

10 function of measuring traffic in each cell within the service. 


