
DESCRIPTION 

System includinq mobile radio station and base radio station 

[Technical field of the invention] 

The present invention relates to radio communication, and more 

particularly to a method of reducing the load of a mobile 

radio station that is used in a high-speed radio communication 

system using a TDMA-TDD (Time Division Multiple Access - Time 

Division Duplexinq) method. 

[Background art] 

First, the TDMA-TDD method will be described. This method 

deals with radio (or wireless) communication (transmission and 

reception) which is performed between a plurality.of stations 

by making use of one carrier frequency with time division. An 

example of this method is shown in Figure 5. A base radio 

station BS uses a carrier frequency by time-dividing it into 

an information slot I, a transmitting slot sequence TS in the 

base station, and a receiving slot sequence RS in the base 

station. This information slot I is used to inform a mobile 

radio station of the start timing of the transmitting slot 

sequence TS and the receiving slot sequence RS, the assignment 

status ~f slots, and the like. Also, the transmitting slot 
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sequence TS is a slot sequence for the base station to 

transmit a signal to the mobile station, and the re~eiving 

slot sequence RS is a slot sequence for the base station to 

receive the signal from the mobile stations. The number of 

slots in these slot sequences may be any number. but in Figure 

5 four slots are shown for each slot sequence. By the repeat 

of a cycle including the information slot I, the transmitting 

slot sequence TS, and the receiving slot sequence RS, the 

communication is performed between the base station and the 

.mobile station. 

Now, a case where a mobile radio station MS#l wants to start 

communication with the base radio station BS is described. 

First, the mobile radio station MS#l receives an information 

slot Il the base station BS transmitted (step 1) and finds 

empty communication slots. Since in this example a slot #0 is 

an empty slot, the ·mobile station MS#l requests an assignment 

of the communication slot to the base station by the slot #0 

in the receiving slot sequence RS (step 2). Even if the 

mopile station MS#l had data to be sent and there were an 

empty slot, the data to be sent would not be sent at once. 

This is because all mobile stations that can receive the 

information slot Il know that the slot #0 is an empty slot and 

therefore there are some case·s where a plurality of mobile 

radio stations send a slot assignment request with the same 

slot. If. the base station BS receives the communication slot 
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assiqnment request the mobile station MS#l transmitted, the 

acceptance will be indicated by an information slot !2 ·(step 

3). If not received~ the slot assignment will not be 

indicated in the information slot I2, so the mobile radio 

station MS#l will find an empty slot in the information slot 

I2 and make a similar assignment request. 

When the communicat·ion slot has been assigned, the mobile 

radio station MS#l starts sendinq data to be sent or receivinq 

data to be received, in the assiqned slot .(in this example, 
-. . 

the communication slot #0) (step 4). The communication ends 

with the end of each communication slot, and a sl~t assignment 

request may be performed aqain if necessary. The communication 

may end only when a request to cut off the assigned slot is 

issued explicitly. 

Further, a case where the base radio station BS wants to start 

communication with a mobile radio station MS#2 will be 

described. In this case the base station BS can indicate that 

a communication slot #1 is assiqned to the·mobile radio 

station MS#2 in the information slot Il (step 11. A slot 

number may be any number). If the mobile radio station MS#2 

is in a state where it can receive data, it will send an 

identification signal in the · communication slot assigned by 

the base station (step 12). If this identification does not 

return ~~ck, the mobile radio station MS#2 is to be moved 
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outside the range of the base radio station BS in charge. If 

the base radio station BS receives the identification signal. 

it will again indicate that the communication slot #1 is 

assigned to the mobile radio station MS#2 in the information 

slot 12, and perform data communication with the mobile radio 

station MS#2 through the communication slot #1 (step 13). 

An example of the data communication of the TDMA-TDD method, 

will be performed as described above, but this can be changed 

in various ways. For example, a slot.sequence only for access 

requests from mobile radio stations may be provided, or when a 

base radio station transmits data to a mobile radio station, 

it may transmit the data without receiving the identification 

signal from the mobile radio station, depending upon the 

status of the mobile radio station. Also, while it has been 

described that for both of the transmission and reception, the 

slot is assigned with the same slot number in the same way, 

different slot numbers may be assigned for transmission and 

reception, or each slot of the transmitting slot sequence and 

the receiving slot sequence may individually be assigned. 

The number of these mobile and base stations may be any number 

and the communication method between the base stations may be 

any method. Also, although in this method the communication 

with a plurality of mobile radio stations is performed by 

time-dividing transmission and reception at the one carrier ·f. 
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frequency, there may be provided a base radio station such 

that a series of operations such as the foregoing are carried 

out with carriers - of different frequencies~ In addition, 

frequencies used for the communication may be different 

between the mobile stations. In this case, it is possible 

that frequencies are different between one for a calling (the 

information slot from the base station) and one for the 

communication of data. 

/ 

Now, the data (s~gnal) that the base radio station and the 

mobile- radio station send is described. Generally, in radio 

communication the signal from the mobile station {or base 

station) is reflected by an obstacle and therefore there occur 

a reflected signal 

Figure 6. Such the 

"a" and a direct signal "b", as shown in 

number of the.obstacle are normally many, 

so there are many reflection 

the signal received at 

propagation. The distortions 

paths and distortions occur in 

the base station; multipath 

by the multipath propagation do 

not become an important problem when the transmission speed is 

sl~w. However, if the transmission speed becomes faster, 

there will occur an intersymbol interference where a previous 

symbol influences a current symbol. Since this intersymbol 

interference increases the bit error rate, it becomes the 

cause to present an increase in· the transmission speed. 

:r -
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Then, an adaptive equalizinq method was devised as a technique 

of compensatinq the siqnal distortion caused by_ the· 

intersymbol interference. This method corrects the siqnal 

distortion at the receiver side and uses a tapped delay-line 

filter such as that shown in Fiqure 7, for example. This 

tapped delay-line filter (also called a traversal filter) 

comprises a tapped delay circuit 10.which receives an input 

siqnal demodulated at a previous staqe and includes a 

plurality of delay circuits 1, a plurality of variable~qain 

amplifiers 3 for multiplyinq each output of the delay circuit 

10 by a coefficient (tap gains), and an adder 5 for 

adding the outputs of the variable-qain amplifiers 3. By 

optimizing the coefficient of each variable-qain amplifier 3 

of · this tapped delay-line filter, there can be obtained 

meaningful data. The calculation method of these coefficients 

will not be described because it does not relate directly to 

the present invention. 

However, in order to set· the above-described coefficients, a 

p~~ctice must be done at least once. That is,· the data the 

receiver side has already known is sent by the transmitter 

side, and the coefficients obtained by comparison with the 

already known data must be set to the variable-gain amplifiers 

3. Therefore, when the radio propagation conditions are 

changed each time data is transmitted (for example. when a 

mobile radio station moves), the above-described coefficients 
. ,. . 

- 6 -



must be calculated each time data is transmitted. Therefore, 

even in a case where a base station sends data or a mobile 

station sends data, it is necessary that known data will 

(hereinafter referred to as a training sequence) be first sent 

and desired data will be then sent (Figure 7 of Japanese 

Published Unexamined Patent Applicati.on· No. 5-235792. for · 

example). 

Also, means for calculating the coefficient of the 

variable-gain amplifiers 3 of the tapped delay-line filter has 

to be held in both the base station and the mobile station. 

[The summary of the inv~ntion] 

Such a limitation results mainly from the fact that the mobile 

station performs communication while it is moving. However, 

in a particular use the mobile station performs communication 

while it is moving, and it is not always in such a situation. 

For example, it has been desired ·that a high-speed wireless 

LAN is also installed in offices, but normally a terminal 

e<;I':lipment corresponding to a mobile station is not frequently 

moved. However, in the office the characteristic of radio 

propagation changes because a person who is an obstacle moves. 

Then, the tap gains must be updated each time a person moves, 

but it is not so. This is ·because if the data transmission 

speed becomes faster, the variation in the radio propagation 

characteristic (the moving speed of a person is not fast) will 
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relatively become slower, so communication becomes possible in 

one communication slot without updating.the ·tap gain~ and 

consequently communication can be done in a plurality of 

slots. Also, it is obvious that the training sequence does 

not need to be sent each time data-is sent. The base station 

and the mobile station are the . same in radio propagation 

characteristic when- the positions of.antennas for transmission 

an~ reception are the same ~d_the carrier frequencies are the 

same, so the calculation of -the.tap qains is not needed in 

both of the base station and the mobile station. 

Accordingly, an object of the present invention is to reduce 

necessary resou:J;ces.in a mobile station to·reduce the size of 

the.mobile station. 

Also, another object of the present invention is to reduce the 

size of the mobile station and save power consumption, by 

eliminating an adaptive equalizing mechanism on the mobile 

station side. 

To achieve the above objects, a mobile radio station for 

communicating with a base station using radio signals is 

provided. The mobile radio station has a receiving means for 

receiving signals from the base station at a first data rate 

and at a second data rate. The second data rate is higher 

than said first data rate. The mobile radio station -also has 
.r. 
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a means for transmitting signals to the base station, an 

adaptive filter, connected to the receiving means, for 

performing signal compensation for - signals received from the 

base station at the second data rate, and a control means, in 

a first mode, for setting signal compensation parameters in 

the adaptive filter in response to receiving a signal with the 

parameters transmitted from the base station at the first data 

rate, and in a ' second mode after setting the parameters, for 
. -

allowing the mobil~ radio station to process sign~ls received 

from the base station at the second data rate whi·ch are 

compensated by the adaptive filter. As a result, since in the 

mobile radio station there· is no need to provide means for 

calculating param~ters, the· size of the mobile radio.station 

can.be reduced, power consumption can be saved, and high-speed 

data communication can also be performed. 

It is considered ·that the control means instructs the 

tran_smi tting means to transmit a signal for requesting an 

assignment of a communication slot to the base station at the 

first data rate. 

It is also considered that the control means instructs the 

transmitting means to transmit a predetermined training 

sequence for a calculation of the signal compensation 

parameters to the base station.· 

Moreover, it is considered that the transmission of the 

training sequence is performed in response to receiving a 
.r. 
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THIS SHEET HAS BEEN 
REPLACED 

siqnal for an assignment of a communication slot received from 

the base.station at the first data rate. 

It is also considered that said second data rate is ·a data 

rate of the training sequence, and the control means instructs 

the transmitting means to transmit siqnals at the second data 

rate to the base station after transmitting the training 

sequence ~f necessary. 

Moreover, it is considered that the first data rate is a rate 

at which it is not influenced by r~dio propagation conditions. 

In addition to the mobile radio station, a following base 

radio station is also used. The base radio. station has a 

means for transmitting signals to the base radio station at a 

first data rate and a second data rate. The second data rate 

is higher than said first data rate. The base radio station 

also has a means for receiving signals from the base radio 

station, an adaptive filter, connected to the receiving means, 

for performing signal compensation for signals from the mobile 

radio station at the second data rate, an adaptive equalizing 

means for optimizing siqnal compensation parameters of the 

adaptive filter for a mobile radio station, and setting the 

optimized parameters in the adaptive filter, and control 

. ~ means, in a first mode, for instructing the transmitting means 

to transmit a siqnal with the optimized parameters to the 

corresponding mobile radio.station at the first data rate 
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after the optimization of the parameters of the adaptive 

filter by the adaptive equalizing means, and in a second mode 

after transmitting parameters, for controlling the 

transmitting and receiving means so as to transmit and receive 

si~als at the second data rate. 

It is· considered -.that the adaptive equalizing means is 

activated in response to receiving a predetermined training 

sequence from the mobile radio station. 

It is also· considered that the control means assigns a 

communication slot to the mobile radio· station and instructs 

the transmitting means to transmit a siqnal for the assignment 

to the mobile radio station at the first data rate. 

It is also considered that the control means allows the base 

radio station to pro~ess siqnals compensated by the adaptive 

filter after setting the optimized parameters into the 

adaptive filter by the adaptive equalizing means. 

·Moreover, it is considered that the first data rate is a rate 

at_.which it is not influenced by radio propagation conditions, 

and the second data rate is a rate of the training sequence. 

A person who has an ordinary skill in the art can easily 

· • combine the above-described base radio station and at least 

one mobile radio station as one communication system. 

r. 
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The above-described mobile radio station is · controlled as 

follows: 

1) receiving a signal with parameters of the adaptive filter 

transmitter from· the base radio station at a first data rate; 

2) in response to the receiving step. setting the parameters 

in the ~daptive filter; and 

3) processing signal.a received from the base radio station at 

a second data rate and compensated by the adaptive filter. 

The second data rate is higher than said first data rate. 

The above-described base radio station is c9ntrolled as 

follows: 

1) optimizing parameters of the adaptive filter by the 

adaptive equalizing means; 

1) setting the parameters optimized by the adaptive equalizing 

means in the adaptive filter; 

2) transmitting a signal with the parameters to a 

corresponding mobile station at a first data rate; and 

3) transmitting and receiving signals at a second data rate 

af~er transmitting the signal for the parameters. The second 

data rate is higher than said first data rate. 

[Brief Description of the Drawings] 

Figure 1 is a block diagram showing a base radio station of 

the present invention; 
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Figure 2 is a block diaqram showinq a mobile radio station of 

the present invention; 

Fiqure 3 is a diaqram showinq a flow of communication; 

Fiqure 4 is a diaqram showinq a flowchart which summarizes the 

present invention. - · 

Figure 5 is a diagram showinq a flow of communication for 

explaininq TDMA-TDD; 

Fiqure 6 is a diagram used to ·explain the· distortion by 

multipath propaqation; and 

Figure 7 is a diagram showinq an example of a transversal 

filter. 

Main symbols used in the above fiqures is described below. 

1 delay circuit, 

3 variable-qain amplifier 

5 adder 

10 tapped delay circuit 

20 antenna 

22 transmitting means 

24 adaptive equalizing mechanism 

26 receiving means 
·f· 

- 13 -



28 transversal filter 

30 base-station communication control mechanism 

32. 34. 36 ... switch 

40 antenna 

42 transmittinq means 

44 mobile-station communication control mechanism 

46 receiving means_ 

48 transversal filter 

so. 52. 54 ... switch 

[Preferred Embodiment] 

The main point of the .present invention is that the optimum 

tap qains (parameters) of the transversal filter (adaptive 

filter) are not calculated in the mobile station. However. 

hiqh-speed data cannot be receiv.ed unless the optimum tap 

gains are set to the transversal filter in the mobile station. 

Then. means for calculating the optimum tap qains are provided 

in the base station. and the calculated tap gains are to be 

sent to the mobile station. .· However. if the tap gains are 

sent at high speed. it cannot be identified accurately in the 

mobile station which receives it. This is because the tap 

gains of the transversal filter have not been set. Then. the 

transmission of the tap gains must be performed at low speed 

such that it can be identified without passing through the 

transversal filter in which optimum tap gains have no~ been 

-~ . 
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set. The present invention will hereinafter be described in 

detail. 

The constitution of the base station is shown in Figure 1. An 

antenna 20 is connected throuqh a switch 32 to transmittinq 

means 22 and receivinq means 26. The transmittinq means 22 is 

connected to a base-station communication control mechanism 

30. The receivinq means 26 is connected throuqh a switch 34 ' 

and a switch 36 directly to an adaptive equalizinq mechanism 

24, or the receivinq means 26 is connected throuqh the switch 

34, a transversal filter 28 which is an adaptive filter, and 

the switch 36 to the adaptive equalizinq mechanism (adaptive 

equalizinq means) 24. The adaptive equalizing mechanism 24 is 

connected to the base-station communication control mechanism 

30, which is control means. The base-station ·communication 

control mechanism 30 is connected to the adaptive equ.alizinq 

mechanism 24, the transversal filter 28, and the switches 32, 

34, and 36 through control lines (some of them are not shown) 

for ~ontrolling them. 

The constitution of the mobile· station is shown in Figure 2. 

An antenna 40 is connected throuqh a switch 50 to transmitting 

means 42 and receiving means 46. The transmitting means 42 is 

connected to a mobile-station communication control mechanism 

44. The receiving means 46 is connected through a switch 52 

and a switch 54 directly to the mobile-station communication 

r· 
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control mechanism 44. or the receiving means 46 is connected 

through the switch 52, a transversal filter 48, and the switch 

54 to the mobile-station communication control mechanism 44. 

The mobile-station communication control mechanism 44 is 

connected to the transversal filter 48 which is an adaptive 

filter. and the switches 50, 52, and 54 ·through control lines 

(some of them are not shown) for controlling them. 

Now. the operations of -the above-described mobile station and 

base station are described. First, ·a case where the mobile 

station is about to start communication will be described 

using Fiqures 1. 2. and 3. In; the base station· BS, the 

base-station communication control mechanism 30 generates data 

for the information slot Il in Fiqure 3 and outputs it to the 

transmitting means 22. The transmitting means 22 modulates 

the information slot Il and broadcasts it at th~ antenna 20. 

However. since a mobile station in which tap gains have not 

been set also receives this information slot. it is sent at a 

low transmission speed such that it may undergo the influence 

of the radio propagation conditions. This low speed means a 

small amount of information in a unit time. The base-station 

communication mechanism 30 also controls such a speed. 

In the mobile station MS#l· which is about to start 

communication. the mobile-station 

mechanism 44 connects the terminal c 

·f. 
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. . 

terminal b to receive the information slot Il, and the 

receiving means 46 demodulates a· signal ·received. The 

mobile-station-communication mechanism 44, then, connects the 

terminals c of the switches 52 and 54 to the terminals a, 
. . 

respectively, and receives the information slot Il (step 1). 

The content of the information slo.t is the same as that 

described in the background art. The mobile- station 

communication control mechanism 44 finds an empty 

communication slot (here, a slot #0), generates a 

communication slot assignment request, and outputs it to the 

transmitting means 42. The transmitting means 42 modulates 

the communication ~lot assiqnment· request and outputs it at 

the time of the empty communication slot #0 through the 

antenna.40 ·(step 2). (Natura~lY the terminal c. of the switch 

50 has been connected to the terminal a.) This slot assiqnment 

request is also transmitted at a low transmission speed 

because in the base · station the tap gains of the transversal 

filter has not been set. 

Since the base-station communication control ·mechanism 30 

knows when the time of the transmitting slot sequence TS is 

and when the time of the receiving slot sequence RS is, at the 

time the above-described information slot Il is outputted, the 

mechanism 30 switches the switch 32 according to the times. 

In the time of the receiving slot ·sequence RS, the terminal c 

of the switch 32 is connected to the terminal b. The slot 

·f. 
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assignment request the mobile station MS#l transmitted is then 

demodulated in the receiving means 26 and supplied to the 

base- station communication control mechanism 30. That is, 

for the slot #0 that the mobile station MS#l sent, the 

base-station communication control mechanism 30 connects the 

terminals c of the switches 34 and 36 to the terminals a, and 

the adaptive equalizing mechanism 24 does not d~ any operation 

with respect to the communication slot assignment request. 

The base-st.ation communication control mechanism 30 that 

received the communication slot assignment request analyzes 

the content of the reception to recoqnize that it is the 

commuhication slot assignment request from the mobile station 

MS#l. If the base station responds to the communication slot 

assignment request, it will assiqn the mobile station MS#l a 

communication slot (here, a slot #0) and generate an 

information slot 12 including this assignment. And, the base 

station broadcasts the slot 12 from the antenna 20, as 

described above (step 3). 

The mobile station MS#l receives the information slot 12 in 

the same way as 

mobile-station 

the above and analyzes the content at the 

communication control mechanism 44. If the 

assignment of the communication slot has been done to the 

mobile station MS#l, the mobile-station communication control 

mechanism 44 will output to the· transmitting means 42 the 

predetermined training sequence that the mobile station and 

r. 

- 18 -



the base station have shared. The outputted training sequence 

is modulated in the transmitting means 42 and broadcast (step 

4) from the antenna 40 during the period of the slot #0 in the 

receiving slot sequence RS of the base station to which the 

communication slot was assigned. This training sequence is 

used in the calculation of the tap gains in the adaptive 

equalizing mechanism 24 in the base station, but it is not the 

essential part of the present invention, so it will not be 

described any further. However, since high-speed data 

communication is performed after this training has been done, 

the training sequence has to be outputted at the same speed as 

this data communication. 

After the 

has been 

communication slot 

done and during 

assigninent in the base station 

the time of that slot, the 

base-station communication control mechanism 30 connects the 

terminal c of the switch 32 to the terminal b and the 

terminals c of the switches 34 and 36 to the terminal b. And, 

the base-station communication control mechanism 30 instructs 

the transversal filter 28 and the adaptive equalizing 

mechanism 24 to start processing the signal inputted through 

the antenna 20, the switches 32 and 34, and the receiving 

means 26. That is, the adaptive equalizing mechanism 24 

compares the training sequence· from the mobile station MS#l 

which was subjected to a distortion by multipath propagation 

with a training sequence held in advance therein, and adjusts 

:r . 
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the tap gains so that they become optimum. If the tap gains 

become optimum, the operation of the adaptive equalizing 

mechanism 24 will be ended and the tap gains set to the 

transversal filter 28 will be sent to the base-station 

communication control mechanism 30. 

The base-station communication control mechanism 30, which 

sends this calculated tap gains to · the mobile station MS#l, 

generates an information slot I3 in the same.way that the 

communication slot assignment was done with respect to the 

mobile station MS#l. The information slot I3 is then broadcast 

from · the antenna 20 in the same way as the above (step 5) . 

The information slot is sent at a low transmission speed, as 

described above. 

The mobile-station communication control mechanism 44 that 

received-.the information slot I3 prepares for receiving the 

tap gains in the communication slot #0 of the transmitting 

slot sequence. The operation of the reception· time is the 

same as the reception of the information slot. And, a signal 

containing the tap gains is received in the communication slot 

#0 of the transmitting slot sequence (step 6). The 

mobile-station communication ~ontrol mechanism 44 which 

received the tap gains sets the tap gains to the variable-gain 

f· 
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amplifier 3 (Figure 6) of the transversal filter 48 in the 

mobile station. 

After the tap gains have been set to the transversal filter 

48,the communication between the base station and the mobile 

station MS#l can be done at high speed. That is, even if 

high-speed data were sent from the base station, the 

distortion by the multipath propagation could be removed with 

the transversal filter 48 on the mobile station side, and even 

if high-speed data were sent from the mobile station, the 

distor~ion in the transmission path could be removed with the 

transversal filter 28 on the base station side. Exactly 

speaking, in the base station the base-station communication 

control mechanism 30 connects the terminals c of ·the switches 

34 and 36 to the terminal b, when data is received, so that 

the data can be passed through the traversal filter 28 to 

which the tap gains have been set. In the mobile station the 

mobile-station .communication control mechanism 44 connects the 

terminals c of the switches 52 and 54 to the terminal b, when 

da~a is received, so that the data can be passed through the 

traversal filter 48 to which the tap gains have been set. 

The foregoing is summarized to the following steps (See figure 

4): 

;-. 
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1. The mobile station which 

sends a communication slot 

tries to start communication 

assignment request to a base 

station at a transmission speed which is slow enough to need 

no transversal filter (step 501). 

2.The base station assigns this mobile statfon a communication 

slot and sends information on this communication slot 

assignment to the mobile station at the transmission speed 

which is slow enough to need no transversal filter (step 503). 

3. The mobile station sends a traininq sequence to the base 

station with the assigned communication slot at a high speed 

(step 505). 

4. The base station calculates optimum tap gains of the 

transversal filter from the traininq sequence held therein and 

a signal actually received, by the an adaptive equalizinq 

mechanism (step 507). 

5. The base station sends the optimum tap qains·to the mobile 

station at the transmission ·speed which is slow enouqh to need 

no transversal filter (step 509). 

6. The mobile station sets to the transversal filter the tap 

qains sent from the base station (step 511). 

7. Hiqh-speed communication is started between the base 

station and the mobile station (step 513). 

In the case of communication· with a plurality of mobile 

stations, the propaqation characteristic is different in each 

mobile station, so the base-station communication control 

-r. 
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mechanism 30 has. to se~ tap qains respectively correspondinq · 

to the slots of the receivinq ~lot sequence in the base 

station. The base-station communication control mechanism 30, 

therefore, has a part for storinq the tap qains of each slot. 

Next, a case where the base ·station tries to start 

communication with a mobile station MS#2 will be- described 
-

making reference to Fiqure 3. When the base station BS tries 

to start communication, it informs the mobile station MS#2 of 

a communication slot assignment (slot #2) with the use of the 

information slot Il (step 10). When the mobile station MS#2 

can receive this information slot Il, it sends a traininq 

sequence in the assigned communication slot #2 of the 

receivinq slot s~quence in the base station at a speed at 

which followinq data is sent (step 11). The adaptive 

equalizinq mechanism 24 of the base station calculates the 

optimum tap qains of the traversal filter from this training 

sequence. 

In the information slot I2 of the next cycle the-communication 

slot assignment does not change (step 12). And, the 

calculated tap gains are sent with the communication slot #2 

of the transmittinq slot sequence in the base station at a 

speed at which it is not influenced by the radio propagation 

conditions {step 13). The mobil.e station #2 receives those 
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tap gains and sets them to the traversal filter 48. After the · 

setting, high-speed data communication can be done. 

According to the constitution described above, the mobile 

station can do communication with the base station at high 

speed without providing an ad~ptive equalizing mechanism. The 

above-described embodiment is merely an example. ·so- .the 
. . 

communication slot, for example, may be separately.assigned to 

a receiving slot and a transmitting slot. While in Figure 3 

the number of slots of the transmitting slot sequence and the 

receiving slot sequence has been 3, it may be any number. In 

addition, as described in the description of the background of 

the invention, it is also possible to provide a communication 

slot for a communication slot assignment req\J.est. Moreover, 

when the communication is performed using the same carrier 

frequency, the mobile station may send the training sequence 

without a signal for requesting a cQmmunication.slot suddenly. 

However, as described in the background of the invention, when 

a plurality of carrier frequencies are used, the base station 

may assign the mobile station a carrier frequency different 

from a frequency used in sending the training sequence. So 

there is a meaningless case where the mobile station sends the 

training sequence suddenly. Provided that it is possible that 

a carrier frequency for requesting an assignment (that is the 

training sequence) is assigned for the assignment of the 
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communication slot. Then the mobile station can send the · 

training sequence suddenly. 

[Industrial Applicability] 

In this way, necessary resources in a mobile station can be 

reduced to reduce the size of .the mobile station~ 

Further, the size of the mobile station can be reduced and 

power con·sumption saved, by eliminating an adaptive equalizing 

mechanism on the mobile station side. 
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CLAIMS 

1. A mobile radio station for communicatinq with a base radio 

station usinq radio siqnals, comprisinq: 

receivinq means for receivinq siqnals_from said base radio 

station at a first data rate and·•t a .second data rate; said 

second data rate beinq.higher than said first·data rate; 

means for transmitting•signals to said base station; 

an adaptive· filter,; connected to said receivinq means, for 

performinq signal compensation for siqnals received from said 

base station at said second data rate; and 

control means for setting siqnal compensation parameters for 

said adaptive filter· in response to receiving a signal with 

said parameters transmitted from said base radio station at 

said first data rate, and for allowinq said mobile radio 

station to process siqnals received from said base radio 

station at said second data rate which are compensated by said 

adaptive filter after said parameters have been set. 

2. The mobile radio station set forth in claim 1, wherein 

said control . means instructs said transmitting means to 

transmit a signal for requesting an assiqrunent of a 

This Sheet Has Been Replaced 
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communication slot to said base radio station at said first· 

data rate. 

3. The mobile radio station set forth in claim 1, wherein 

said control means instructs said transmitting means to 

transmit a predetermined training sequence for a calculation 

of said ·parameters of said adaptive filter to said base radio 

station. 

4. The mobile radio station set forth in claim 3, wherein the 

instruction for transmitting said training sequence is 

executed in response to receiving a siqnal for the assiqnment 

of the communication slot from said base radio station at said 

first data rate. 

5. The mobile radio station set forth in claim 3, wherein 

said second data rate is a data rate of said training 

sequence, and said control means instructs said transmitting 

means to transmit siqnals at said second data rate after 

transmitting said training sequence if necessary·. 

6. The mobile radio station set forth in any one of claim 1 

to 5, wherein said first data rate is a rate at which it is 

not influenced by radio propagation conditions. 

·! . 
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7. A base radio station for communicatinq with at least one· 

mobile radio station usinq radio signals, comprising: 

means .for transmittinq signals to said base radio station at 

a first data rate and a second data rate, said second. data 

rate beinq hiqher than said first data rate; 

means for receivinq signals from said base radio station; 

an ada~tive filter, connected to said receiving means, for 

performing signal compensation for signals from said mobile 

radio station at said second data rate; 

adaptive equalizin~ means for optimizing parameters of said 

adaptive filt~r for a mobile radio station, and settinq the 

optimized parameters in said adaptive filter; and 

control means for instructinq said transmittinq means to 

transmit a signal with said optimized parameters to said 

corresponding mobile radio station at said first data rate 

after the optimization of the parameters of said adaptive 

filter by said adaptive equalizinq means, and for controlling 

said transmitting and receiving means so as to transmit and 

receive signals at said second data rate after transmittinq 

said signal with said optimized parameters. 
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8. The base radio station set forth in claim 7, wherein said · 

adaptive equalizing means is activated in response to 

receiving a predetermined training sequence from said mobile 

radio station. 

9. The base radio station set forth in claim 7, wherein said 

control means assigns a communication slot to said mobile 
-

radio station and instructs said transmitting means to 

transmit a signal for the assignment to said mobile radio 

station at said first data rate. 

10. The base radio station set forth in any one of claim 7 to 

9, wherein said control means allows said base radio station 

to process signals compensated by said adaptive filter after 

setting said optimized parameters into said adaptive filter by 

said adaptive equalizing means. 

11. The base radio station set forth in any one of claim 8 or 

9, wherein said first data rate is a rate at which it is not 

influenced by radio propagation conditions, and said second 

data rate is a rate of said training sequence. 

12. A radio communication system which includes at least one 

mobile radio station and a base radio station and in which the 

communication of data are perfo~ed between said mobile and 
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base radio stations by a radio signal. said mobile radio· 

station comprising: 

receiving means for receiving signals from said base radio 

station at a first data rate and at a second data rate; said 

second data rate being higher than said first data rate; 

-
means for transmitting signals to said base radio station; 

an adaptive filter, connected to said receiving means. for 

performing signal compensation for signals received from said 

base station at said second data rate; and 

control means for setting parameters in said adaptive filter 

in response to receiving a signal with said parameters 

transmitted from said base radio station at said first data 

rate, and for allowing said mobile radio station to process 

signals from said base radio station at said second data rate 

which are compensated by said adaptive filter after said 

parameters have been set. 

and said base radio station comprising: 

means for transmitting siqnal-s to said base radio station at 

a first data rate and a second dat~ rate; 

.r. 
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means for receiving signals from said base radio station; 

an adaptive filter. connected to said receiving means. for 

performing si_gnal compensation for signals from said mobile 

radio station at said second data rate; 

adaptive equalizing means £or optimizing parameters of said 
-adaptive filter for a mobile radio station. and setting the 

optimized parameters into said adaptive filter; and 

control means for instructing said transmitting means to 

transmit a signal for said optimized parameters to said 

corresponding mobile radio station at said first data rate 

after the optimization ·of the parameters of said adaptive 

filter by said adaptive . equalizing means. and for controlling 

said transmitting and receiving means so as to transmit and 

receive signals at said second data rate after transmitting 

said signal with said optimized parameters. 

13. The radio communication system set forth ·in claim 12, 

wherein said control means in said mobile radio station 

instructs said transmitting means in said mobile radio station 

to transmit a signal for requesting an assignment of a 

communication slot to said bas·e radio ·station at said first 

data rate. and said control means.in said base radio station 

assigns the communication slot to said mobile radio station 
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and instructs said transmitting means in said base radio 

station to transmit a siqnal for the assiqnment to said mobile 

radio station at said first data rate. 

14. The radio communication system set forth in claim 12, 

wherein said control means in said mobile radio station 

instructs said transmitting"means in said mobile radio station 

to transmit a predetermined training sequence to said base 

radio station. and said adaptive equalizing means in said base 

radio station is activated in response to receiving said 

training sequence from said mobile radio station. 

15. The radio communication system set forth in claim 14. 

wherein said first data rate is a rate at which it is not 

influenced by radio propagation co~ditions, and said second 

data rate is a rate of said training sequence. 

16. A method for communicating in a radio communication 

system which includes at least one mobile radio station having 

a first adaptive filter and a base radio station having a 

second adaptive filter and an adaptive equalizing means for 

optimizing parameters of said second adaptive filter for a 

mobile radio station and in which the communication of data 

between said mobile and base radio stations are performed by a 

radio siqnal, said method comprising steps of: 
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optimizing parameters of said second adaptiye filter for a 

mobile radio station by said adaptive equalizing means in said 

base radio station; 

transmitting a siqnal with said parameters optimized by said 

adaptive equalizing means to said mobile .radio station .at a 

first data rate by ~aid base radio station; _ 

setting said parameters in said first adaptive filter -in 

response to receiving. said siqnal with said parameters from 

said base radio station by said mobile radio station; 

transmitting or receiving signals at a second data rate by 

said base radio station after the transmitting step. said 

second data rate being hiqher than said first data rate; and 

processing signals compensated by said first adaptive filter 

by said mobile radio station·after the setting step. 

17. The method for communicating set forth-in claim 16, 

further comprising steps of: 

transmitting a siqnal for requesting an assignment of a 

communication slot from said mobile radio station to said base 

radio.station at said first data rate; and 
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assigning said mobile radio station said communication slot 

by said base radio station, and transmitting a signal for the 

assignment from said base radio station to said mobile radio. 

station at said first data rate. 

18. The method for communicating set forth in claim 16, 

further comprising-a step of: 

transmitting a predetermined training sequence from said 

mobile radio station to s_aid, base radio. station, 

wherein said optimizing step is activated in response to 

receiving said training sequence. 

19. The method for communicating set forth in claim 18, 

wherein said step of transmitting said training sequence is 

activated in response to receiving said signal for the 

assignment from said base radio station. 

20. The method for communicating set forth in any one of 

claim 16 to 19, wherein said first data rate is a rate at 

which it is not influenced by radio propagation conditions. 

21. A method for controlling a mobile radio station which 

communicates with a base radio station and has an adaptive 

·r . 
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filter for compensating signals from said base radio station, 

said method comprising steps of: 

receiving a signal with parameters of said adaptive filter 

from said base radio station at a first data rate; 

in response to said receiving, setting said parameters in 

said adaptive filter; and · 

processing signals received from .said base radio station at 

a second data rate after said parameters have been set and 

compensated by said adaptive filter, said second data rate 

being higher than said first data rate. 

22. The method for controlling said mobile radio station set 

forth in claim 21, further comprising a step of: 

transmitting a signal for requesting an assignment of a 

communication slot to said base radio station at said first 

data rate. 

23. The method for controlling said mobile radio station set 

forth in claim 21, further comprising a step of: 

transmitting a predetermined training sequence for 

calculating parameters of said adaptive filter. 
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24. The method for controlling said mobile radio station set 

forth in claim 21, wherein said step of transmitting said 

training sequence is activated in response to receiving a 

signal for the assiqnment of the communication slot from said 

. base radio station at said first data rate. 

25. The method far controlling said mobile radio station set 

forth in claim 23, wherein said second data rate is a rate of 

said training sequence, and if necessary, said mobile radio 

station transmits ·signals at said second data rate after 

transmittinq said training sequence. 

26. The method for contr9llinq said mobile radio station set 

forth in one of claim 21 to 25, wherein said first data rate 

is a rate at which it is not influenced by radio propaqation 

conditions. 

27. An method for controlling a base radio station which 

communicates with at least one mobile radio station and has an 

adaptive filter for compen~atinq signals from said base radio 

station and adaptive equalizing means for optimizing 

parameters of said adaptive filter for a mobile radio station 

and settinq the optimized parameters into said adaptive 

filter, said method comprising st~ps of: 

li1Ut1iiim1r 
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optimizing parameters of said adaptive filter by said 

adaptive equalizing means; 

setting the optimized parameters by said adaptive equalizing 

means in said adaptive filter; 

transmitting a~ ·signal with said parameters to a 

corresponding mobile station at a first data ~ate; and 

transmitting and receiving signals at a second data rate 

after transmitting said signal with said parameters, said 

second data rat~ being higher than said first data rate. 

28.· The method· for controlling said base radio- station set 

forth in claim 27, wherein said step of optimizing is 

activated in response to receiving a predetermined training 

sequence from said mobile radio station. 

29. The method for controlling said base radio station set 

forth in claim 27, further· comprising steps of: · 

assiqning a communication slot to said mobile radio station; 

and 
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transmittinq a siqnal for the assignment of said 

communication slot to _said mobile radio station at said £irst 

data rate. 

30. The method for controllinq said base radio station set 

forth in any one of-claim 27 to 29. further comprisinq a step 

of: 

processing siqnals compensated by said adaptive filter after 

said step of settinq. 

31. The method for controllinq said base radio station set 

forth in any one of claim 28 or 29, wherein said first data 

rate is a rate at which it is not influenced by radio 

propaqation conditions. and said second data rate is a rate of 

said training sequence. 

·f. 
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