DESCRI PTI ON Systemincluding nobile radio station and base radi o station
[ Technical field of the invention] The present invention relates to
radio communi cation, and nore particularly to a nmethod of reducing the

| oad of a nobile radio station that is used in a high-speed radio

conmuni cation systemusing a TDVA-TDD (Tinme Division Miltiple Access- -
Time: Division Duplexing) nethod. [ Background art]. First, the

TDVA- TDD nmethod will be descri bed. Thi s et hod '

DESCRIPTION
System including mobile radio station and base radio station

{Technical field of the invention]

The present invention relates to radio coﬁmunication, and more
particularly to a method of reducing the 1load 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 Duplexing) method.
[Background art]

First, the TDMA-TDD method will be described. This method
deals with radio (or wirelesé) 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 slqt sequence TS in the
base station, and a receiving slot sequence RS in the base
o 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. Alsc, the transmitting slot



deals with radio (or wirel ess) comunication (transm ssion and reception)
which is perforned between a plurality of stations by making use of one
carrier frequency with tine division. An exanple of this nethod is shown
in Figure 5. A base radio station BS uses a carrier frequency by

time-dividing it into an information slot I, a transmtting slot sequence
TS in the base station, and a receiving slot sequence RS in the -base
station. This information slot | is used to informa nobile radio station

of the start timng of the transmtting slot sequence TS and the receiving
sl ot sequence RS, the assignment status of slots, and the like. Al so, the
transmtting sl ot sequence TS is a slot sequence for the
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transmit a signal to the mobile station, and the recéiving
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 séqﬁences m#y be any number, but in Figure
5 four élots are shown for each slot sequence. By fhe repeat
of a cycle includiné the information slot I, the'transmittiyg
slot sequénce TS, and the receiving slot gequence RS, thé'

communication is performed between the base station and the

.mobile station.

Now, a case where a mobile radio station MS#l1l wants to start
communication Qith the base radio station BS is described.
Firét, the mobile radio station MS#l receives ah information
slot I1 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#1 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
mobile station MS#1 had data to be sent and there were an
empty slot, the data to be sent would not be sent at once.
This 1is because all mobile stations that c;n receive the
information slot Il know that the slot #0 is an empty slot and
therefore there are some cases where a plurality of mobile
radio stations send a slot assignment request with the same

slot. gf the base station BS receives the communication slot



receive the signal fromthe nobile stations. The nunber of slots in

t hese sl ot sequences may be any nunber, but in Figure 5 four slots are
shown for each slot sequence. By the repeat of a cycle including the
information slot I, the transmtting slot sequence TS, and the receiving
sl ot sequence RS, the conmunication is perfornmed between the base station
and.the .nobile station. Now, a case where a nobile radio station M#1
wants to start conmunication with the base radio station BS is described.
First, the nobile radio station MS#1 receives an information slot Il the
base station BS transmtted (step 1) and finds enpty comrunication slots.
Since in thi-s exanple a slot #0 is an enpty slot, the nobile station NMS#1

requests . ' t A eall 5 t RSRistad,on
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t he sl ot sl ot sequence RS (step 2). Even if the

mobi | e S%ééé 'EaM@%lv)ﬂCi 35 A A@iBateaNt byndn Herfometi e sbopt yI2l (tstdpie
data to nt woul d not be sent at once. This is because all npbile

stationsgjhat qan rRRei weddibvedf Othat | @lot otadslidmmemt hawilbe sbdt ABis

an enpty Slot and therefore there are sone cases where a plurality of

mobil e jndicated in the information slot 1I2, so the mobile radio
station MS#l will find an empty slot in the information sloﬁ
I2 and make a similar assignmenfl:equest.
When the communication slot has been assigned, the mobile
radio station MS#1 starts sending data to be sent or receiving
data +to be received, in the assigned slot (in this éxample,
the communication slot #0) (step 4). The communicétion ends
with the end of each communication slot, and a slot assignment
request may be performed again 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 MsS#2 will be
described. In this case the base station BS can indicate that
a communication slot #1 is assigned 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 daﬁa, it will send an
identification signal ih the - communication slot assigned by
the base station (step 12). If this identification does not

return back, the mobile radio station MS#2 is to be moved



radio stations send a slot assignnent request with the sane slot. |If the
base station BS receives the conmunication sl ot

- 2- " assignnent request the nobile station MS#1 transmtted,
the acceptance will be indicated by an information slot 12 (step 3). |If
not received, the slot assignnent wll not be indicated in the

infarmation slot 12, so the nobile radio station MS#1 will find an enpty

slot in the information slot 12 and nmake a simlar assignnent request.
When the communi cation slot has been assigned, the nobile radio station
M5#1 starts sending data to be sent or receiving data to be received, in.
the assigned slot (in this exanple,

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 MsS#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
sigﬁal 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



t he communi cation slot #0) (step 4). The conmuni cation ends wth the end
of each communi cation slot, and a slot assignnment request nmay be perforned
again if necessary. The comrunication my end only when a request to cut

of f the assigned slot is issued explicitly. Further, a case where the
base radio station BS wants to start communication with a nDblle radi o
station M5#2 will be described. In this case the base station BS can

i ndicate that a communication slot #1 is assigned to the nobile radio
station M5#2 in the information slot 11 (step 11. A slot nunber may
be any nunber). If the nobile radio station M5#2 is in a state where it .
can receive data, it will send an identification signal in the
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to be miha®t a series of operations such as %he foregoing are carried
out with carriers - of different ffequencies; 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 f;om the base station) and one for the
communication of data.
;
Now, the data (signal) that the base radio station and the
mobile radio station send  is described. Generaliy, in radi;
communication the signal from the mobile station (or base
station) is reflected by an obstacle apd therefore there occur
a reflected signal "a" and a direct signal "b", as shown in
Figure 6. Such the number of the .obstacle are normally many,
80 there are many reflection paths and distortions  occur in
the signal received at the  Dbase station; multipath
propagation. The distortions 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 ihfluences a current symbol. Since this intersymbol
interference increases the bit efror rate, it becomes the

cause to present an increase in the transmission speed.



outside the range of the base radio station BS in charge. If the base
radi o station BS receives the identification signal, it will again

i ndicate that the conmunication stot #1 is assigned to the nobile radio
station M5#2 in the information slot 12, and perform data comunication
with the nobile radio station MS#2 through the conmunication slot #1 (step
13)..  An exanple of the data comunication of the TDVA-TDD nmethod will
be perforned as descri bed above, but this can be changed in various ways.
For exanple, a slot sequence only for access requests fromnobile radio
stations may be provided, or when a base radio station transmts data to a
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the Sanefﬂégréwmggi | PntRSFRAPERYLY: This method corrects the signal
distortion at the receiver side and uses a tapped delay-line
filter such as that shown in Figure 7, for. example. This -
tapped delay-line filter (also called a trave;sal filter}
comprises a tapped delay circuit 10 which receives an iBPUfj-
signal demodulated .at a previous stage and inclﬁdes a
plurality of delay circuits 1, a plurality of variable:gaih.
amplifiers 3 for multiplying each output of the delay circuit
10 by a coefficient (tap gains), and an adder 5:for
adding the Qutputs of the variable-gain amplifiers 3. By
optimizing the coefficient of each variable-gain amplifier 3
of - this tapped delay-line filter, there can be obtained?
meaningful data. The calculation method of these coefficients
will not be described beéause it does not relate directly to

the present invention.

However, in order to set the above-described coefficients, a
practice 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
L 3. Therefore; when the radio propagation conditions are
changed each time data is transﬁitted (for example, when a

mobile radio station moves), the above-described coefficients

R



different slot nunbers may be assigned for transm ssion and reception,
or each slot of the transmtting slot sequence and the receiving slot
sequence may i ndividually be assigned. The nunber of these nobile and
base stations may be any nunber and the comruni cation nethod between the
base stations may be any nmethod. Also, although in this nethod the-
comuni cation wth a plurality of nobile radio stations is perforned
by time-dividing transm ssion and reception at the one carrier

-4- frequency, " there may be provided a base radio
station such that a series of operations such as the foregoing are carried

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 tréining sequence) be first sent
aﬁd desired data will be then seht (Figure 'é of Jabane#e
Published Unexamined Patent Appiicatipn Np. 5-235792, for -

example).' -

Also, means for calculaﬁing the coefficient of the
variable-gain amplifiers 3 of the tapped delay—liné filter-has
to be held in both the base station and the mobile station.
i
[The summary of the invention]
Sﬁch a limitation results mainly from the fact that the ﬁobile
station performs communication while it is _moving. However,
in a particular use the mpbile 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 terminai
equipment corresponding to a mobile station is not frequently
moved. However, in the office the characteristic of radio
propagatioh 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

.



out wth carriers - of different frequencies. In addition,
frequenci es used for the conmunication may be different between the nobile

stations. In this case, it is possible that frequencies are different
bet ween one for a calling (the information slot fromthe base station) and
one for the communication of data. Now, the data (signal) that the base

radio station and the nobile radio station send is described. Generally,
in radio conmunication the signal fromthe nobile station (or base
station) is reflected by an obstacle and therefore there occur a reflected

signal "a" and a direct signal "b", as shown in Figure 6. Such the nunber
of the obstacle nor ma
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rate, ecomnes
not need to_be sent each time data.is sent. = The base statlon
aﬁd the mobile stﬁtion are the.fsame in radio propagation
characteristic when the poSitionsHQf_antennas fdr ;ransmission
and recepfion are the samé and‘theidarrier-freguencies are the

same, so the calculation of -the. tap Qains is not neéeded in

both of the base station and the mobile station.

Accordingly, an object of the present invention is to reduce
necessary resources 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 hﬁs a receiving means for
b 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
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cause to present an increase in the transm ssion speed.

-5-

Then, an adaptive equali zing nethod was devised as a

technique of conpensating the signal distortion caused by the
intersynbol interference. This nethod corrects the signal distortion
at the receiver side and uses a tapped delay-line filter such as that

shown

in Figure 7, for exanple. This tapped delay-line filter (also

called'a traversal filter) conprises a tapped delay circuit 10 which
receives an input signal denpdulated at a previous stage and
includes a plurality of delay circuits 1, a plurality of variable-gain

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 que, for setting signal compensation -parametérs in
the adaptive filter in response to receiving a signal with thé
parameters tranémitted from the baée station at the first data

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

allowing the mobile radio stétioh to process signals received

‘from the base station 'at the second data rate which are
compénsated by thé adaptive filter. As a result, since in the
mobile radio station there-is no need to provide means for
calculating parameters, 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
transmitting means to transmit a signal for requesting an
assigﬁment 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

.



anplifiers 3_for multiplying each output of the delay circuit 10 by a
coefficient (f55_§5Tﬁ§7*‘and-aﬁ—adder 5 for adding the outputs of the

vari abl e-gain Tﬁﬂg@&ﬁhgzﬁl optim zing the coefficient of each

vari abl e-gain a C%Wus t appe c there can be
obt ai ned neani EH mg e cal cul at i ¢ TH®:OHEET #AS BEEN:] coef fi ci ent s
will. not be des reIaREPthEQctly

It does no o the present

i nventi on. However, in order to set the abov: 'coefficients, a
practice nust be done at |east once. That is, the data the receiver si de
has al ready known is sent by the transmitter _side, and the coefficients

b d d ’
oar Labl ¢ Sén%ﬂ?%{f %‘*2%‘%9%%&?%?3?&*%‘3‘%&%&%%?2eﬁ?ﬁ%ag’%# From

condi ti oORfe BaSe ht% q%%adaigrfaggntted (for exanple, when a
mobil e radio station anes) ove descri bed coefficients
-6-

‘It is also considered that said second data rate is a data
rate of the training sequence,_agd.the control means instructs
the transmitting méans to traﬁsmif signals at the second data
rate to the basé station after transmitting fhe training
sequenﬁe if necessary. .

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

at which it is not influenced by radio propagation conditions.

In addition to the mobile .fadio_ station, a following base
radio station is also used. The base radio. station hés a
méans for transmitting signals to the base radio station gt 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 siénal compensation for signals from the mobile
ra@io statidn at the second data rate, an adaptive equalizing
means for optimizing signal compensation parametérs of the
adaptive filter for a mobile radio station, and setting the
optimized parameters in the adaptive filter, and control
b means, in a first mode, for instructing the transmitting means
to transmit a signal with the bptimized parameters to the

corresponding mobile radio .station at the first data rate

7
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nmust be cal cul ated each tine data is transmtted. Therefore, even in a
case where a base station sends data or a nobile station sends data, it is

necessary that known data will (hereinafter referred to as a training
sequence) be first sent and desired data wll be then sent (Figure 7
of Japanese Published Unexam ned Patent Application No. 5-235792, for
exanpl e) . Al.so, neans for calculating t he coefficient of t he
vari abl e-gain anplifiers 3 of the tapped delay-line filter has to be held
in both the base station and the nobile station. [ The summary of the
invention] Such a limtation_results mainly fromthe fact that the nobile

tati f jcati Wwhile it I hg., Ho e .
AT On RS TRCOTBLEALL AN bE | s TR cEUCVSE bk Bapave
fovi ng, %g.q.tletr ! %1? Oéhg | %Xﬁtigesg&naali%itﬁ?tdeo&s, and in a second mode

after transmitting. parameters, for contfolling the

transmitting and receiving means so as to transmit and receive

signals 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 ﬁhe control meané aséigns a
communication slot to the mobile radiO'_station and instructs
the transmitting means to traﬁsmit.a signal for the assignment
to the mobile radio station at the first data rate.

It is also considered that the control meané allows the base
radio station to process signals 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 conditiomns,

and the second data rate is a rate of the training sequence.
A person who has an ordinary skill in the art can easily

b combine the above-described base radio station and at least

one mobile radio station as one communication system.
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For exanple, it has been desired that a high-speed wireless LAN is also
installed in offices, but normally a termnal equipnment corresponding to a
nobile station is not frequently noved. However, in the office the
characteristic of radio propagation changes because a person who is an
obstacl e noves. Then, the tap gains nust be updated each tinme a person
moves, but it is not so. This is because if the data transm ssion
speed becones faster, the variation in the radi o propagation

characteristic (the nmoving speed of a person is not fast) wll

-7- _ relatively beconme slower, so communi cation becones

Povsuoucathy RS b Ho TR 1 | RO SRY e
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 paraﬁeters
in the adaptive filter; and
3) processing signals 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 radioc station is contfolled 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 & 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
after 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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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 nobile station
are the sane in radio propagation characteristic when the positions of
antennas for transm ssion and reception are the same and the carrier
frequencies are the sanme, so the calculation of the tap gains is not
needed in both of the base station and the nobile station.

Accordingly, an object of the present invention is to reduce necessary
resources in a nobile station to reduce the size of the nobile station.

Al so, another object of the present invention is to reduce the size of the

mobi | e sy d ;sav. ti : .1 13 i ye
equal i zi ngb\nlgic%hgi slfﬁao&;l tﬁe m)glggégms?‘t g&%gzr}l?;é (?:_nwﬂiﬁéo a%%?év%g?%éoa (?vfe
obj ects, tReMpRidserdiddireieidQn for comunicating with a base station
using radio Ssignals is provided. The nobile radio station has a receiving

nmeans for receiving signals fromthe base station at a first data rate

Eigure'3 is a diagram showing a flow of communication;

Figure 4 is a diagram showing a flowchart which summarizes the-

present invention. .°

Figure 5 is a diagram -showing a flow of communication for

explaining TDMA-TDD;

Figure 6 is a diagram used to 'explain the 'distqrtién by

multipath propagation; and

Figure 7 is a diagram shbwinq an example of a transversal

filter.

Main symbols used in the above figures is described below.
1 ... delay circuit,

3 ... variéble-gain amplifier

5 ... adder

10 ... tapped delay circuit

20 ... antenna

b 22 ... transmitting.means
24 ... adaptive equalizing mechanism
26 ... receiving means

T
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and at a second data rate. The second data rate 1is higher than said
first data rate. The nobile radio station also has

- 8- a neans for transmtting signals to the base station, an
adaptive filter, connected to the receiving neans, for performng
signal conpensation for signals received fromthe base station at the
second data rate, and a control neans, in .- a first node, for setting signa
conpensation paranmeters in the adaptive filter in response to receiving a
signal with the paranmeters transmtted fromthe base station at the first
data rate, and in a second node after setting the paraneters, for

al | owi ng28he -nobitransvevsalafidfero process signals received fromthe

base station at the second data rate which are
30 ... base-station communication control mechanism

32, 34, 36 ... switch

40 ... antenna

42 ... transmitting means

44 ... mobile-station communication control mechanism
46 ... receiving means

48 ... transversal filter

50, 52, 54 ... switch
[Preferred Embodiment]

The main point of the  present invention is. that the optimum
tap gains (parameters) of the transversal filter (adaptiVe
filfer) are nof calculated in the mobile station. However,
high-speed data cannot be received unless the optimum tap
gains are set to the transversal filter in the mobile station.
Then, means for calculating the optimum tap gains are provided
in the base station, and thé 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 npt been

7
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conpensated by the adaptive filter. As a result, since in the nobile radio
station there is no need to provide neans for calculating paraneters,
the size of the nobile radio station can be reduced, power consunption can
be saved, and hi gh-speed data communi cation can al so be perforned. It
Is considered that the control neans instructs the transmtting
means to transmt a signal for requesting an assignnment of a conmunication
slot to the base station at the first data rate. It is also considered
that the control neans instructs the transmtting nmeans to transmt

a predetermned training sequence for a <calculation of the_ signal .
conpensatsedn [Eherpresento ihvepduiontwilbrberabnagter bpt descrdipaderiny
that the transm ssion of the training sequence is perforned in response to
recei vi nglefail. - 9- '

The constitution of the base station is shown in Figure 1. An '
‘antenna 20 is connected through a switch 32 to trahsmitting
means 22 and receiving means 26. The transmitting means 22 is -
connected to a base-station communication control meqhaniém:.ﬁ
30. The receiving means 26 is conﬁected through a switch 34?'1
and a switch 36 directly to an adaptive equalizing mechaniém
24, or the receiving means 26 is connected through the switch
34, a transversal filter 28 which is an adaptive: filter, and
the switch 36 to the adaptive .equalizing mechanism (adapti?e
equalizing means) 24. The adaptive equalizing mechénism 24 is
conpected to the base-station communication control mechanism
30, which is control means. The bése—station-communication
control mechanism 30 is connected to the adaptive equalizing
mechanism 24, the transversal filfer 28, and the switches 32,
34, and 36 through control iines (some of them are not shown)

for controlling them.

The constitution of the mobile station is shown in Figure 2.
An antenna 40 is connected through 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

b
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10 signal for an assignnment 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 transmtting neans to transmt signals at the second
data rate to the Dbase station after transmtting the training
sequence if necessary. Mreover, it is considered that the first data rate
is arate at which it is not influenced by radi o propagation conditions.
In addition to the nobile radio station, a follow ng base radio
station is also wused. The base radio station has a neans for

transni t conFralgmachanismedphPre thE FeqaiVing meang 46 ig canpeGked
and a second data rate, The second data rate js hi her than said

first daftRroughe e1$¥9¥%%e 2y o8 Fransyenspl Shlves neéﬁg'ﬁ&erQX%FQ#ng

nal from i.le
signal's 54 O tmie mob11e station communication control mechanism 44,

The mobile-station communication control mechanism 44 is
connected to the transversal filter 48 which is an adaptive .
fiilter, and the switches 50, 52, and 54 through conﬁ:ol-lines

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

Now, the operations of -the above-described mobile station ahd
base station are described. First, 'a case where the mobile
station is about to start cémmuﬁication will be described
using Figures 1, 2, and 3. In’ the base station BS, the
base-station communication‘cdntrol mechanism 30 generates data
for the infofmati&n slot Il in Figure 3 and outputs it to the
traﬁsmittinglmeans 22. The'tranSmitting means 22 modulates
the information slot I1 and broadcasts it at the 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 ih 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 communication control

mechanism 44 connects the terminal ¢ of the switch SO_to the

&

d
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radi o station, an adaptive filter, connected to the receiving neans, for
perform ng signal conpensation for signals fromthe nobile radio station
at the second data rate, an adaptive equalizing means for optim zing
signal conpensation paraneters of the adaptive filter for a nobile radio
station, and setting the optim zed paranmeters in the adaptive filter, and
control neans, in a first node, for instructing the transmtting neans to
transmt a signal with the optim zed paraneters to the correspondi ng
mobile radio station at the first data rate after the
optim zation of the parameters of the adaptive filter by the adaptive
equal i zi neretmal  Andton zecedwed rduwe infiamatiemsngletngll, papRdet &he
for control l'ing the transmtting and receiving neans so as to
transnit zeeei ety yeemeangnalké atdesmi‘-geﬁ&ﬁﬂj dut Sigpal 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 infofmatioﬁ slot Il (step 1).
The content of the information slot is the same as that
described in the__backgrbund. 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 s£lot assignment - request and outputs it at
the time of the empty communication slot #0 through the
antenna 40 (step 2). (Naturally the terminal c. of the switch
50 has been connected to the terminal a.) This slot assignment
request is also trahsmitted 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 11 is outputted, the
N 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

- 17 -



It is

considered that the adaptive equalizing neans 1is activated i

response to receiving a predetermned training sequence fromthe nobile
radi o station. It is also considered that the control neans assigns a
conmmruni cation slot to the nobile radio station and instructs the
transmtting neans to transmt a signal for the assignnent to the nobile
radio station at the first data rate. It is also considered that the

control

nmeans allows the base radio station to process signhals conpensat

by the adaptive filter after setting the optimzed paraneters into
the adaptive filter by the adaptive equalizing neans. Mreover, it is
consi der Fsicmmente reauesathe mobile stafion NS§hi trapsmiftes is then

i nfl uenced by, radio prggaga ion conditions, and the second data rate is .

rate of
art can
| east

uehBe, TeceAiNg o MeARE 2R ARG B8R i %0 ithe

o RS B IR R ok BT L .

for the slot #0 that the mobile station MS#1l sent, the

base-station communicgtibn control mechanism 30 connects the

terminals ¢ of the switches 34 and 36 to fhe terminals a, and

the adaptive equalizing mechanism 24 does not do any operation
with respect to the lcommunication slot assignment request.
The base-station communication control mechanism 30 that
received the communication slot assignment fequest analyzes
the Eontgnt of the reception to recqgnize thaé it is the
communication élot assignmeni request from the mobile station
MS#1. If the base station responds tb the communication slot
assignment request, it will assign the mobile stétion MS#l a
comﬁunication slot (here, a slot #0) and generate an
information slot I2 including this assignment. And, the base
station broadcasts the slot I2 from the antenna 20, as

described above (step 3).

Thg mobile station MS#l receives the information slot I2 in
the same way as fhe above and analyzes the content at the
mobile-station communiéation 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

- 18 -
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The above-described nobile radio station is controlled as follows: 1)
receiving a signal with paraneters of the adaptive filter transmtter from
the base radio station at a first data rate; 2) in response to the
receiving step, setting the paraneters in the adaptive filter; and 3)
processing signals received fromthe base radio station at a second data
rate and conpensated by the adaptive filter. The second data rate is

hi gher than said first data rate. The above-descri bed base radi o station
is controlled as follows: 1) optimzing paraneters of the adaptive filter
by the adaptive equalizing nmeans; 1) setting the garanetqrs optim zed by.
t he adaptthfe Ragm stakionBave sharad qdapeeveutputéed 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 ﬁas assigned. This training sequence is
used in the calculation of the tap gains in the adaptive
equalizing mechanigg 24 in the basg station, but it is not the
essential part of the present invention, so it will not be
described any further. Howevef, since high-speed data
coﬁmunication-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 communication slot assignment in the base station
has. been done and during the time of that slot, the
base-station communication control mechanism 30 connects the
terminal ¢ of the switch 32 to the terminal b and the
terminals ¢ of the switches 34 and 36 to the terminal b. And,
the base-station communicatioh 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
cémpares thé training sequence from the mobile station Ms#i
which was subjected to a distortion by multipath propagation

with a training sequence held in advance therein, and adjusts

F .
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2) transmitting a signal wth the paranmeters to a correspondi ng
nobil e station at a first data rate; and 3) transmtting and receiving
signals at a second data rate after transmtting the signal for the
paraneters. The second data rate'is higher than said first data rate.
[Brief Description of the Drawings] Figure 1 is a block diagram show ng a
base radio station of the present invention;

-12 - Figure 2 is a block diagram showi ng a nobile radio
station of the present invention;

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 fo the
transversal filter 28 will be sent tol the base-station

communication control mechanism 30.

The 5ase-station communication céntrol mechanism 30, which
sends this calculaééd tap gains to " the mobile station_ MS#1,
generates an information slot I3 in the same way that the
communication slot assignment was dohe with respect to the
mobile station MS#1. The informétion 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 loﬁ-transmission speed, as

described above.

The mobile-station communication control mechanism 44 that
receivgd'the information slot I3 prepares for receiving the
tap gains in the communication slot #0 of the transmitting
s;pt sequence. The operationl 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 <control mechanism 44 which

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

- 20 -



Figure 3 is a diagram showing a flow of communicati on; Figure 4 is a
di agram showi ng a flowchart which summarizes the present invention.

Figure 5 is a diagramshowing a flow of connunlcatlon_fo

expl ai ni ng

TDVA- TDD; Figure 6 is a diagram used 3 X di stortion
mul ti path propagation; and Figure 7 |.1Hﬁiaﬂ A EF ng an exanpl
of a transversal filter. Mai n synbol § P pove figures is
described below. 1 ... delay circuit, 3 vari abl e-gain anplifier 5

adder 10 ... tapped delay circuit 20 . ant enna

by
e

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

mobile station.

After tpe tap gains have been set to the transversal filter
48,the communication between the base station and the mobile
station MS#1 can be done at high speed. That is, even Aif
high-speed data were sent from the base station, the
distortion by the multipath propaéétion could be removed with
the transversal filter 48 on the mobile station side, and even
if high~-speed data were sent from the mobiie station, the
distortion in the transmission path could be removed with the
transvefsal filter 28 on the base station side. Exactly
speaking, in the base statlon the base-station communication

control mechanism 30 connects the terminals ¢ 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 thé 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):

_________/

heet Has Been Replaced
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22 ... transmtting neans 24 ..1 adaptive equaI|Z|ng mechani sm 26 ..

recei vi ng neans - 13 28 ..

transversal filter 30 ... base- statlon comruni cati on control nechani sm

32, 34, 36 ... switch 40 ... antenna 42 ... transmitting neans 44 ..

mobi | e-stati on communi cati on control mechanism 46 ... receiving neans 48
transversal filter 50, 52, 54 ... swtch

1. The mobile station which tries to start communication
sends a communication slot assignment request to a base

station at a transmission speed which is slow enough té need
no transversal filter (step 501).

2.The base station assigns this mobile station a communication
slot and sends information oﬁ this communication slot

assignment to the mobile station at thé transmission speed
which is slow enouéﬁ to need no transversal filter (step 503)}

3. The mobile station sehds a training sequenée to the base

station with the assigned communication slot at a high speed

(step 505).

4. The base staﬁion calculates optimum tap gains of the

transversal filter from the training sequence held therein and

a signal actually received, by the an adaptive equalizing
mechanism (step 507).

5. The base station sends the optimum tap gains to the mobile

station at the transmission speed which is slow enough to need

no transversal filter (step 509).

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

galns sent from the base station (step 511).

7. ngh-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 propagation characteristic is different in each
mobile station, so the base-station communication control

E
]
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[ Preferred Enbodi nment ] The main point of the present invention is that
the optinmum tap gains (paraneters) of the transversal filter (adaptive
filter) are not calculated in the nobile station. However, high-speed
data cannot be received unless the optimnumtap gains are set to the
transversal filter in the nobile station. Then, neans for cal cul ating the
optimumtap gains are provided in the base station, and the calculated tap
gains are to be sent to the nobile station. However, if the tap gains
are sent at high speed, it cannot be identified accurately in the nobile

station Wi Glhnd SRE88EShib: tol et ithp DRSS t88peltPvely Bordeddbnding -

transversal filter have not been set.” Then, the ‘transm sSion of tthe tap
gai ns nuydo baemerépstBd 8k |Qﬂe9&%éi\51~iﬁ#”'_ tddt | { s€dlleRBel 40Nt ithed bage
wi t hout passing through the transversal tilter in ich optimumtap gains
have not steffion. The base-station communicatidd control mechanism 30,

therefore, has a part for storing the tap gains of each slot;

Next, a case vhere the base station tries to étart
communicatiop with a mobile station MS#2 will be-described'
making reference td'Fiéure 3. When the base station BS fries
to start communication, it informs the mobile station MS#2 of
a communication slot assignment (siot #2) with the use of the
information slot I1 (step 10). When the mobile station MS#2
can receive this information slot 1Il1l, it sends a training
sequence in the assigned communication slot #2 of .the
receiving slot sequence in the. base station at a speed at
which following data is sent. (step .11). The adaptive
equalizing mechanism 24' of the base station calculates the
optimum tap gains of the traversal filter from this training

sequence.

In”the information slot I2 of the next cycle the communication
.slot assignment ldoes not change (step 12). And, the
calculated tap gains are sent with the communication slot #2
of the transhitting slot sequence in the base station at a
speed at which it 1is not influenced by the radioc propagation

conditions (step 13). The mobile station #2 receives those
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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 through a switch 32 to transmtting neans 22 and receiving nmeans
26. The transmitting neans 22 is connected to a base-station comunication
control nmechanism 30. The receiving nmeans 26 is connected through a
swwtch 34 and a switch 36 directly to an adaptive equalizi ng nechani sm

24, or the receiving neans 26 is connected through the switch 34, a
transversal filter 28 which is an adaptive filter, and the switch 36 to

t he ad ' WA ' ti | i gzd : h .
adapt i vo B SH I IS CPEEE bR r L SR ' NRETAET) Rftet Ene

[ ' ~pnt [ 3 Z ' ] Th
base- ot abesy i i EeEd ke’ PoniiedaEULP DAL, T ||
adaptive equali zi ng : '

According to the constitution described above, the mobile
station can do communication with the base station at high
speed without providing an adaptive equalizing mechaniSﬁ. Thé
above-described embodiment is merely én example, " so- . the B
communication slot,-for example, may be sepératély.assigned-té '
a receiving élot and a transmitting slot. While in Figure 3
the number of slots of thé transmitting slot sequénée and the
receiving slot sequence has been 3, it may be any :numbér. In
addition, as described in the description of the bhckground of
the invention, it is also possible to provide a communication
slot for a coﬁmunication slot assignment request. 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 communication 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) 1is assigned for the assignment of the
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mechani sm 24, the transversal filter 28, and the switches 32, 34, and 36

t hrough control lines (sone of themare not shown) for controlling them
The constitution of the nobile station is shown in Figure 2. An antenna 40
is connected through a switch 50 to transmtting neans 42 and receiVving
means 46. The transmtting neans 42 is connected to a nobile-station
communi cation control mechanism 44. The receiving neans 46 is connected
through a switch 52 and a switch 54 directly to the nobile-station

conmuni cati on - 15 - control

mechani sm éé«ungr-c:lat%f?rg Sr Jﬁ ' ngngﬁ?&z gt\%ét grho(iﬁ.rl@c‘t %atiaﬁouagnt iV WGlh -

52, a trERSversa
training sequence suddenly.

[Industrial Applicability]

In this way, necessary resources in a mobile . station can be
reduced to reduce the size of the mobile-stat;on;

Eurthef, the size of the mobile station can be reduced and
power consumption saved, by eliminating an adaptive equalizing

mechanism on the mobile station side.

i
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54 to the nobil e-station conmunication c@mtTgl—TTETH nig 2z n$

nobi | e-station comruni cati on control nechani §D e neéted 6}the
transversal filter 48 which is an adapti YE] Deldription :paged BE..39bigede:

52, and 54 through control lines (sone ¢ gre aﬁEéMﬁépi a.3° .
control ling_them Now, the operations [ﬁ g@ a%gggﬁgpﬁubg bt | d

station and base station are described I&ﬁ%c ﬁgggl je tmohile
éesc Lo US| aged i To

1T R e
1, 2, and tion BS, t e base stati on conmuni cati on

control mechdni $§m 80 Yenkrdtes data gé e |nfornat|on slot 11 in Figure
3 and outputs it to the transmtting & The transm tting neans
22 nmodul ates the information slot 11 and broadcasts it at the antenna 20.
However, since a nobile station in which tap gains have not been set also
recei vesqt hi gt I [ e s S

such tha’} tgn%n&fbg'ngr%%&fieg%ﬁ égnggi- B%’mﬂ\rtii"traﬁrcad(}{?lvi{‘épropaga |%%ge E%%O
cond|t|oggatlghsdgyﬁénygaagmgfanglssnabh 2I4Rlg.0f information in a unit
time. The base-station- conmuni cation necﬁanlsn130 al so controls such a
speed.

receiving means for receiving signals from said base radio
station at a first data rate ahd:af_a -.second data rate; said

second data rate being'higher than said first data rate;
means for transmitting®signals to said base station;

an adaptive: filter, connected to said receiving means, for
performing_signél compensafion for signals received from said

base station at said second data rate; and

control means for setting signal EOmpenSation 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 allowing said mobile radio
station to process signals 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 assignment of a

This Sheet Has Been Replaced
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“In the nmpbile statioh MS#1 which is about to start
communi cation, the nobi | e-station conmmuni cati on control mechani sm 44

connects the termnal ¢ of the switch 50 to the

- 16 - termnal b to receive the infor Iﬂmnml""lﬂl"lllun"
and the receiving neans 46 denodulates a signal
mobi | e- st ati on conmuni cati on mechani sm 44, then, connects the “te'nihal*s

c of the switches 52 and 54 to the ternmnals a, respectively, and
receives the information slot 11 (step 1). The content of the

| nf or mat [ﬁ)}&hﬁﬁﬁifahiont 9620 Baid r@%sedeﬁﬁﬁigegt[a'tﬁ %nani L %{gt '

station conmmunication ~contro
flnds qmataeggﬁg comuni cation sl ot (here, . a slot #0) ,
generates a

3. The mobile radio station set forth in claim 1, wherein
said contr61 means instructs séid' transmitting means to
transmit a predetermined training-sequence for a caiculation
of said 'parameters of said édaptivé filter to said base radio

station.

4. The mobile radio station set forth in claim 3, wherein the
instruétion for transmitting said training sequence is
executéd in response to receiving a signal for the assignment
of the communicétion slof 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 tfansmit sighals 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.

This Sheet Has Been Rep
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comruni cation sl ot assignnent request, and outputs it to the transmitting
nmeans 42. The transmtting neans 42—ﬁeduLaLes__L_e communi cati on sl ot

assi gnment request and outputs it at f t he enpt
comuni cation slot #0 through the me ’MI (Nat urally the
termnal c¢c of the switch 50 has been conr termnal a. ) This
sl ot. assignnment request is also transmtted at a |low transmssion

speed "because in the base station the tap gains of the transversal filter
has not been set. Since the base-stati on comruni cati on control nechani sm

b 1o mﬁg BSe  HER18" LHALIA ¥R finghPlaeFALCURERT3d © 14Uk W05L -

the time of e recerving s sequence

above- de 2 Sw%éﬁ%”gfth‘é%ﬂ Usinly 'facﬁi:ﬁ pg%-ﬁglst hﬁoﬁxﬁ‘i&@&ﬂg&m 30

smntches accordlng to fine of the
recei ving slot sequence RS, the terminal ¢ of the switch 32 is connhected
to the termnal b. The sl ot - 17 -

means -for transmitting signals to said base radio station at
a first data rate and a second data rate, said second. data
rate being higher than said first data rate;

means for receiving signals from said base radio station;

an adaptive filter, connected to said receiving means, for
performing signal compensation for signals from said mobile

radio station at said second data rate;

adaptive egqualizing means for optimizing parameters of said
adaptive filter for a mobile radio station, and setting the

optimized parameters in said adéptive filter; and

controcl means for instructing said transmitting means to
transmit a signal with said optimized parameters to said
cq;responding mobile radio station at said first data rate
after the optimi#ation 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.

This Sheet Has Been Replaced

RMWIr [

- 28 -



assi gnment request the nobile station MS#1 transmtted is then denpdul ated
in the receiving-neans-26-and supplied to the base- station communication
control nechani sm 30. That is, for the slot #0 that the nobile

station Im"ﬂﬁmmml"ﬂl base- stati on comunicati on control rmechani sm 30
connects of the switches 34 and 36 to the termnals a,
and . the adaptlbe tqual i*zi ng mechani sm 24 does not do any operation wth

respect to the comunication slot assignnent request. The base-station
comuni cation control mechanism. 30 that received the comunication

sl ot assiginmefie KLEHEEhdAIBA/NEAS orf Nes&OMESRENOint B aliGC Nt Wbt @in saﬁd :

recogni ze that it is the communication slot assignnent request fromt

mobi e stald@pivdBidquallibiblee hrsmstation seepeaead o iwhe %p??sétlea

slot assignnent request, it will assign the nobile station

comuni cadcsivingta phedetermindditraiiing andeqaeneeatfeonarsaldlf OhéBiian
slot 12 including this assignnent. And, the.base

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 stati§n
to process éignals 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 dafa 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 performed between said mobile and

————
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station broadcasts the slot 12 fromthe antenna 20, as described above
(step 3). The nobile station MS#1 receives the information slot 12 in
the sane way as the above_-and-analyzes—theTontent at the nobile-station

communi cation control nech the assignment of the
conmmuni cation sl ot has bq Ei |' l““ﬁl bile station MS#1, the
nobi.l e-stati on comuni cath t s anism44 wll output to the

transmitting nmeans 42 the predeterm ned training sequence that the nobile
station and t he base station have shared. The outputted

traini N9l ié SgtREYbAECdpy Bh&ddidNSEidnd, Tadsd feband bniagcast
(step 4) fromthe antenna 40 dufing the period of the slot #0 in the
recei vi ngs+§ltilors cEbpELsReg9f the base station to which the comunication

slot was assigned. " This training sequence is

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 transmifting signals to said base radio station; .

an adaptive filter, connected to said receiving means, for
performing signal compensation for signals receivéd from said

base station at said second data rate; and

control means for setting parametérs in said adaptive filter
in - response to receiviﬁg 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 signals to said base radio station at

a first data rate and a second data rate;

This Sheet Has Been Replaced
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used in the calculation of the tap gains in the adaptive equalizing
mechani sm 24 in the base statlon but Lt is not the essentlal part of the

present invention, so it wl be described a

However, since high-speed data g anﬂ”u Iﬁrfor med after this
training has been done, the trainin be outputted at the
sane. speed as this data comrunicati on. At t & fhe cormmunication sl ot

assignhent in the base station has been done and during the time of
that- slot, the base-station comrunication control nechani sm 30 connects

the term naéans fofr eeismindg heigrRals Ofrbesheabagk ﬂ%dfﬁ“ktéiﬁbn-
termnals ¢ of the swwtches 34 and 36 to the termnal b. And th

base- station communi cation control mechanism 30 instructs the transversal
filter 28 and the adaptive equalizing nechanism?24 to start
processi ng aheadaptdvel nifiitlttedt t ranméctedetansanda 2ecetiRd myvintedias, Ffoand
34, and the receiving neans 26. That s, the adaptive equalizing
mechani srip@ufornipdr gdanad t compensatipmnferf r sighhd smiirome Haniid aoBAHd
whi ch was subjected to a distortion by nmultipath propagation wth a
training %%ﬁh%né@aﬁépa|ﬂ$a§§k§uﬁﬁq edataanated) ust s :

adaptive equalizing means for 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 barameters 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 ﬁeans, 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 base 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

This Sheet Has Been Replaced

- 31 -




- 19 - the tap gains so that they becone optinum If the
tap gains becone optinmum the operation of the adaptive equali zi ng
mechanism 24 will be ended and the tap gains set to the -transversal filter

28 will be sent to the base-station comunication contro
The base-station comunication control mechani sm 30, ”ﬁ’WHmﬂ
calculated tap gains to the nobile station MS#1l, generates

information slot 13 in the sanme way that the conmunication slot

assignment was done wth respect to the nobile station Ms#1l. The
i nformation slot |3 is then broadcast. fromthe antenna 20 in the sanme way

as the above %&uéts said transmitting means in said base radio
station to transmit a signal for the assignment to said mobile

radio station at said firsf data rate.

14. The :adio communication system set-forth in claiml 12,
wherein said control means in sald moblle radio station
instructs said transmlttlng means in sald mobile radlo station
to transmit a predetermined training sequence to said base
radio station, and said adaptive equaliziné means in said basé
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 wvhich it is not
influenced by radio propagation conditions, and said second

data rate is a rate of said training sequence.

16. A method for communicating in a radio communication
system which includes atlleast 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 py a

radio signal, said method comprising steps of:

e
T ———— e
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The information slot is sent at a | ow transm ssion speed, as described
above. The nobil e-station comruni cation control mechani sm 44 that
received the information slot 13 prepares for receiving the tap gains in
t he conmuni cation slot #0 of the transmtting slot sequence. The

operation of the reception time is the f ption of the
information slot. And, a signal containi rummlmmmgﬂl Qms received in
the conmunication slot #0 of the transmttding slos sequence (step
6) . The nobile-station comunication control nmechanism 44  which
received the tap gains sets the tap gains to the varlable gain

- 20 -

optimizing parameters of said second adaptive filter for a
mobile radio station by said adaptive equalizing means in said

base radio station;

transmitting a signal with said parameters optimized by said
adaptive equalizing means to said mobile radio station at a

first data rate by said base radio station; .

setting  said parameters in said first adaptive ' filter in
response to receiving said signal 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 higher 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 signal 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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21 anplifier 3 (Figure 7) of the transversal filter 48 in the nobile
station. After the tap gains have been set to the transversal filter

48, the conmuni cati on between the base station and the nobile station M#1
can be done at high speed. That is, even 1f high-speed data- - were sent
from the base station, the ' ' mul ti path propagation
could be renmoved with the transvﬂlmm"""mam[}iﬁ n the nobile station
siide, and even if high-speed data*weretsemt sromthe nobile station, the

distortion in the transm ssion path could be renoved with the transversa
filter 28 on the base station side. Exactly speaking, in the base.

Cerninal s 28R LERS TGO & adao, BEANEOR. BRI M kAt | 8 LOE
ool ved oo, Wil i S AR B e RSB ISL  ad F08 oRE
bi | e- : : o, g ] - . .
Of the swAPERITRENE By fsd bhge FRAISSHEcIon" B Hiic | Wond £ HRRLS ©
station at said first data rate.

18. The method for communicating sét forth in claim 16;'

further comprising -a step of:

transmitting a predetermined training séquence from said

mobile radio station to said. base radio-station,..

wherein said optimizing step is dctivated in response to

receiving said training sedquence.

19. The method for communicating set forth in c¢laim 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.

s 21. A method for controlling a mobile radio station which
communicates with a base radio station and has an adaptive
-

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

filter 48 to which the tap gains have been set. The foregoing is
sumari zed to the followi ng steps (See figure 4): 1. The
nmobile station which tri conmuni cation sends a

2. The base station assigns on a communi cation slot and
sends information on this conmmunication slot assignnent to the
nobile station at the transm ssion speed whi ch is sl ow enough to need no

t | filt te t at ds_a f
Scauence B9 AaEcSORPePrAtng it eRalEsi £ROR EAIMLAARR TAL? piatlgn,

high Speed; 3 method comprising steps of:

communi cati on sl ot assignne to a base station at a transm ssion
speed which is sl ow enough Mgﬂﬂm y’HMVersal filter (step 501).

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 stafion’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 cbmprising 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 seguence for

calculating parameters of said adaptive filter.

o
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(step 505). 4. The base station calculates optinum tap gains of the
transversal filter fromthe training sequence held therein and a signal
actual l'y received, by the an adaptive equalizing nechanism (step 507). 5.

The base station se the optimummtap gains to the nobile station at the
transm ssi on speed ”ﬂﬁﬂﬂu ugh to need no transversal filter
(step 509). 6. The m ets to the transversal filter the tap:
gains sent fromthe base st ath of (step 511). 7. Hi gh- speed conmuni cati on

is started between the base station and the nobile station (step 513).
In the case of comuni cation with a plurality of nobile stations, the

acterjstic_is different. in each nobile station, So the
E;ggag?g gﬁﬂﬁ gy?gnfeanpﬂ&troll1ng sald mobile radio statloqupet

forth in c¢laim 21, wherein said step of transmitting said
training sequence is activated in response to receiving a
signal for the assignment of the communication slot from said

- base radio stafion at said first data rate.

25. The method for controliing said ﬁobile radio station set
forth in claim 23, whereln -8aid second data rate is a rate of
said tra1n1ng sequence, and if necessary, said mobile radio
station transmits 'signals at said second data rate after
transmitting said training éequence.

26. The method for controlling 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 propagation

conditions.

27. An method for contfolling a base radio station which
communicates with at least one mobile radio station and has an
adgptive filter for compensating signals from said base radio
station and adaptive equalizing means for optimizing
parameters of said adaptive filter for a mobile radio station
and setting the optimized parameters into said adaptive

filter, said method comprising steps of:

. This Sheet Has Been Replaced
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mechani sm 30 has to set tap gains respectively corresponding to the slots
of the receiving slot sequence in the base station. The base-station
comuni cation control mechanism 30, therefore, has a part for storing the
tap gains—uu each—stot™ Next, a case where the base station

tries ation with a nobile station M#2 will be
descrlbed E}]H‘ Hﬁlmeto Figure 3. Wen the base station BS tries to
start co forms the nobile station MS#2 of a conmuni cation

sl ot assi gnnent (slot #2) with the use of the information slot 11 (step
10). When the nobile station M5#2 can receive this information slot 11, it

sends a training sequence in the aSSI nlca 1 slot #2. of
t he recel@Hﬁ}m%ﬂ¥ﬁgseaﬁ€ﬁ@8teFﬁ t 1o %é%&) fgﬁg By, & d@

follow n data is g step_ 11). The adaptlve equal i zi ng :
mechani s eaPtige (¢ualizing BEARPFS ol culates the optimumtap gains of
the traversal filter fromthis training sequence.

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-:até; and

‘transmitting and receiving signals at a second data rate
after transmitting said signal with said parameters, said

f second data rate being higher than said first data rate.

28. - The method for controiling 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 controiling said base radio station set

forth in claim 27, further~comprising steps of:

assigning a communication slot to said mobile radio station;

and
L} ) \
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In the information slot 12 of the next cycle the comrunication sl ot
assignment does not change (step 12). And, the <calculated tap
gains are sent with the comunication slot #2 of the transmtting sl ot
sequence in the base station at a_“ETEEKr_T—VWTTﬁT_T“ls not influenced by

the radi o propagation conditions bile station #2 receives
t hose I I”Tm u" m tap gains and
sets themto the traversal filter 48 ter *settlng, hi gh- speed data -

comuni cati on can be done. According to the constitution described
above, the nobile

transmitting a signal for the assignment of said
communication slot to said mobile radio station at said first

data rgte.

30. The method for controlling said base radio station set
forth in any one of claim 27 to 29, further comprising a step

of:

processing signals compensated by said adaptive filter after

said step of setting.

31. The method for controlling said base radioc 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
propagation conditions, and said second data rate is a rate of

said training sequence.

_—
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station can do comunication with the base station at high speed w thout
provi di ng an adaptive equalizing nmechanism The above-described enbodi nent
is merely an exanple, so the comunication slot, for exanple, may be
separately assigned to a receiving slot and a transmtting slot. While in
Figure 3 the nunber of slots of the transmtting slot sequence and the
recei ving sl ot sequence has been 3, it nmay be any nunber. In addition, as
described in the description of the background of the invention, it is

al so possible to provide a communication slot for a comunication sl ot
assi gnnent request. Mreover, when the comunication is performed using
the sanme carrier fréquency, the nobile station may send the training
sequence without a signal for requedRsfeFractomuni cation 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 nobile

1 ai ni ng Ascdimiide REACIAG) wRicH. ites Fe.Seatfd GRans iR 20udd, hon

e ot B PSR THHEC AR AT A o bk, P S 2

sequenc e)'t:r.i'a.snsz%t'tsi'S é & gl:q LBEe&h g,hzi%sﬂ GUEL o f eﬁg&gh to need no transversal
filter. The base station assigns this mobile staﬁion a
communication slot "and sends.information on this communication
slot assignment to the mobile statién at the transmission
speed which is slow to enough nged ﬁo transversal filter.
The mobile station sends a trgining sequence to the base
station in the assigned communication slot at a high speed.
The base . station calculates optimum tap gains of the
transversal filter from the training sequenée held therein and
a signal actually received, by the an adaptive equalizing
mechanism. The base station sends the optimum tap gains to
the mobile station at the transmission speed which is slow
enough to need no the transvep§a1 filter. The mobile station
sets to the transversal filter the tap gains sent from the
base station. Then high-speed communication is started

between the base station and the mobile station.-
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this way,

stati on can

communi cation sl ot.
trai ni ng sequence suddenly.

necessary resources
reduce the size of the nobile station.
be reduced and power consunption saved, by elimnating an

in a nobile

Then

the nobil e

t he size

adaptive equalizing nechanismon the nobile station side.
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1. A nmobile radio station for communicating with a base radio station
using radio signal s, conprising: recei ving neans for receiving
signals fromsaid 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 transnmitting signals to said base station; an adaptive
filter, connected to said receiving neans, for performng signal
conpensation for signals received from /';u d base station at said second
data rate; and control means for set® n‘b si gnal conpensation parameters
for said adaptive filter in response to receiving a signal with said
paraneters transmtted fromsaid adi o station at said first data
rate, and for allow ng said m)z | es7ARFl o)s.tg@)on to process signals
received from said base radio sai d second data rate which are
conpensat ed by said adaptlve fllter after said paraneters have been set. .
2. The nobi |l e rgpe=e 2 S e e GGl erein said contr.ol
means  instructs] sai MOBILESIATION M&\Nﬂﬂ.ﬂ‘&ktREWE&hﬂRt a §opnal for
requesting an ass glAnGGIIHUMI‘GAiION SbO™T0I A BASDHISTATION t o Fai d base radio
station at said f 3. The nobile radj o station as.cl ai ned
inclaim 1, wherleta—s saf d transmtting neans
cal cul-ati on of sai d

ﬁé‘% 8‘@*‘%&@&%@ l§§ég? oetlon ror”

%GHAment of the communication slot ffromsaid base radlo.
data rate.

paraneters of sai
nobi |l e radi o stat
transmtting said
signal for the

station at said firs

v

THE MOBILE STATION TRANSMITS A TRAINING |- 505
SEQUENCE TO THE BASE STATION:

Y

THE BASE STATION CALCULATES OPTIMUM - _ 507
TAP GAINS OF A TRANSVERSAL FILTER AND B
SETS THOSE.

4

THE BASE STATION TRANSMITS THE OPTIMUM 509
TAP GAINS TG THE MOBILE STATION AT LOW |
SPEED.

]

THE MOBILE STATION SETS THE TAP GAINS 511
TO ITS FILTER.

Y\

COMMUNTCATION 1S PERFORMED BETWEEN THE | 51.3.
MOBILE AND BASE STATION AT HIGH SPEED. '

END 51.4 F , G. 4



5. The nobile radio station as clainmed in claim3, wherein said second
data rate is a data rate of said training sequence, and said contro
means instructs said transmtting nmeans to transmt signals at said
second data rate after transmtting said training sequence if necessary.
6. The nobile radio station as clained in any one of clains 1 to 5,
wherein said first data rate is a rate at which it is not influenced by
radi o ‘propagati on conditions. - 27 7. A base radio
station for comunicating with at | eas4/d#he nobile radio station using
radi o signals, conprising: means for transmtting signals to said -
base radio station at a first data rate and a second data rate, said
second data rate being higher than said first data rate; means for
receiving signals fromsaid base radi o station; an adaptive filter,
connected to said receiving neans, for perform ng signal .conpensation for
signals fromsaid nobile radio stati cm;siécl-gai d second data rate; adaptive
equal i zi ng means for optimn zi ng yerareters—ofydai d .adaptive filter for a
nobile radio station, and setti tdd paraneters in said
adaptive filter; and contrjol neans for {instructing said transmtting
nmeans to transmt a signal with g paraneters to said

corresponding nobile radio statign at gaNd fifqt data rate after the
optim zation of the paraneters off sgd adapi filter by said adaptive
equal i zi ng L ,

a

’ .l
b BASE
STATION
MOBILE i
STATION FIG. 6
10
1a 1b ic 1d
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3a 3b 3c 3d 3e
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e R
means, and for controlling tting langd*EEBACHEMES IS T%o alto
transnit and receive si gnaﬁﬂ@?%g S_npsecond d&;ﬂc&%&@f P@;gtﬁfg pegedi.mg
said signal with said optimz anet ers. | Clairg{sg bas@ & B pegedi B
as clainmed in claim?7, wherei ﬁm adapt i ve jefuBlivzingQ) : pmds. i © aﬂga'dvate:l
in response to receiving a predeternined traijnbngbsegtienceagadom ®apaged ..
nobile radio station. 9. The base radio statlion as clained in claim7,

wherein said control means assigns a ®omuni catDA)ﬂ: %IQtRE(‘,‘EI%?" ck*rr’r@dm ]

-------------------
M-I WEN

radi o station and instructs sai d transm tti ng—FeaRs—te—tFaRsHt—a—SHehal

for the asgy said.rmbil radio statipon at said first data rate.
10. The bas ggl 0 s at Iagﬁlggmg@- ?rgda ﬁo%‘ylbﬁ%t’ocfn Fratgereiyed fxpRr ei n

said contrgle yERANScakhBHSaBAtfleDEEESEAdLa SEAL ON [0 PrOCESS SIgnals
conpensated by said adaptive | ter after setting said optim zed

paranmeters into said adaptive filter by said adaptive equalizing neans.
11. The base radio station as clainmed in claim8 or 9, wherein said first
data rate Itsig mdse ebnehidehedt tlatotaidfdesmbd dutd adite REOPAJALLAN
conditions, and said-second data rate is a rate of said training sequence.
28  12. AKatgdpPd Ebantinaéningnsegeerce whnd the lagdsall meaast inatracbs! e
ase radio station and in which the conmunication of

radi o station, and ag
data are &%ﬂﬁf SFAREMpEEIRE Mmeany tookraremidy rienalgiiad $het peaendydataadi o
signal, sgigdembihe tAdi 0,558t 1oL {égn”éf%é¥ltransm1tt1ng the training

sequence if necessary.

Moreover, it is considered that the_first data rate is a rate

at which it is not influenced by radio propagation conditions.

In addition to 'the-mobile- radio station, a following base
radio station is‘alsoy used. The baée radio station has a
means for transmitting signals fo the mobile 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 mobile
radio station, an adaptive filter, connected to the receiving
means, for performing signal compensation for signals from the
mobilg. radio station at the second data rate, an adaptive
equalizing means for optimizing signal éompensation_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 signal with the optimized parameters to the

corresponding mobile radio station at the first data rate
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r%eeiving means for receiving signals fromsaid base radio station at a
first data rate and at a second data rate; said second data rate being

hi gher than said first data rate; means for transmitting signals to
said nobile radio station; an adaptive filter, connected to said
receiving nmeans, for perform ng signal conpensation for signals received
fromsaid base station at said second data rate; and control neans
for setting paranmeters in said adaptﬁ@e filter in response to receiving a
signal with said paranmeters transmtted fromsaid base radio station at
said first data rate, and for allowing said nobile radio station to
process si gl flilc@mesqgFdghfee 7adop shattoinaterssrnld fiddenrd 48t anr atBe
whi ch are conpensated by said adaptive filter after said paraneters have

been set, mobileamdatdiott-base radio station conprising: means f or
transmtting signals to said nobile radio station at a first data rate and
a second data rate; means for receiving signals fromsaid nobile

radi o stati n adapt filt

d
for perfor AA§Tsi G %aeoﬁsiﬁéaﬁ?‘aﬁ Breni Re) € edt&ﬁost?f%lﬁlsx%%%?év ri
station at aiuheSeenldndabiba Chetween AHANLAYE AGHAT ! NGATEABSALRE o

optim zi ng paraneters o ptrve friter

and setti ngsﬂétqoep&asmzeéaaabanasﬁés ADIRi R Cbﬁ’éi!’tp“‘!mafﬂ I §87, ePBH if
control neans for instructing said transmtting neans to transmt a si gnal

for said duigh¥ispeddpadatet er wete saentcofrespothk ng bade | atagdon, St ghieon
at said first data rate after the optim zation of the paraneters of said
adapti ve fidisdorhionaby Zhepmpltipathl i prepagation 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
distortion:ih the transmission path could be removed with the
transversal filter 28 on the base. station side. Exactly
speaking, &n the basé station the base-station comm&nication
control mechanism 30 connects the terminals ¢ 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 ¢ of the switches 52 and 54 to the terminal b, when

data 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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s i
means, and for controlling said transmtting and rece| VI n So as to
transmt and receive signals at said second data rate !@ ansm tting

said signal with said optimzed parameters.

29 13. The radi o conmunication system ag cl ai med in cral m W
said control means in said nobile radio station instructs saidv AR
transmitting neans in said nobile radio station to transmt a si gnal for
requesting an assi gnrrent of a communi celiAIMS| ot to said base radio
station at .said first ta rate, and said control neans in said base radio
station  dssi éhénqbﬁ]é Ienstatien forpommynicating ¥ith Adwse adigastetion: using radied

i nstructs transmttlng nmeans i n said base radio statlontotrfinsmt
a signal @%ﬂ?‘ﬁe Cofapsl ﬂ%‘ent to said nobile radi o st?t [ ondat said fi rst

{. al.ned |
Wherel n sai d %é‘%cte%%{ffﬂfe%%a%ﬁ%‘iwﬁ# SRR Troit i Bt et auth e i ani
transm tti Bed GRRB&ophd did! IQtenQQki'sganﬁdda% a téB&h%ﬁ@EPp%@lﬂglﬁrﬁrgh@% fate;

predetermined training sequénce to sal ase’r

adaptive equal iehR@foFRAHRSmitln, ggigﬁal_bﬁeala%%eost&ﬁ@%' on is activated in
response to receiving said training sequence frfom said nobile radio

station.  15.adhalaptivé Cfilep/mosnhectdd 3 KNG reMminm ﬁchﬁaﬁl‘@dfdrn @:?xﬂh%
.Wherein said first data rate is a rate at whic IS not” I nfluenc
radi o propegapénsatiamfutisignatyseceivet ﬁamchald base station at said second data rate; and
control means for setting signal compensation parameters for said adaf;tive 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
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 as claimed in claim 1, wherein said control means
instructs said transmitting means to transmit a signal for requesting an assignment of a
communication slot to said base radio station at said first data rate.
3. The mobile radio station as claimed 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 as claimed in claim 3, wherein the instruction for
transmitting said training sequence is executed in response to receiving a signal for the
assignment of the communication slot from said base radio station at said first data rate.
5.  The mobile radio station as claimed 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 signals at said second data rate after transmitting said tréining
sequence if necessary.
6.  The mobile radio station as claimed in any one of claims 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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seéond data ratess a rate of said traini ng sequence. 16. A nethod for

conmmuni cati ng iy mnl “\‘“\at I on system whi ch includes at | east one
nmobi | e radi o shi\“lm st adaptive filter and a base radio

b X

station having N\.s€cohd ‘adaptive filteR7and an adaptive equal izing means
for optim zing paraneters ‘of sai d second adaFt [ vg fil Le{ for a _rrgbl I g_ o
di o station in i ch the comrunj cation, o ata hetween sai d nobi
and base r & o%snl?a&?ir ‘rﬁh siatign & FURRBBICRYIZV I aF lagi Rdnobileagio et hod
conpri Si NQSit; o) IETIR PLL M. Zi- parameters of said second adaptive
filter forS%ﬁ%E?lﬁ%T?da{ isgng@awrghﬁ%ﬂ " said adaptive equalizing neans in

| fobi 1€ Pl EELArToR DY said adaptive equalizis in
optim zod by saeaelrasmicing SEAITD bid Bl gRRoN L1 45| SR Tl BT B,

at 2 firssi3hd dalriteDYaidl Abcba s FAibeing highbPian said firsSEld HG Sa1 d
paraneters in said first adaptive filter in response to recelVing said

signal with saimdameforredeiviag sipasls Fvnt sdia basd Adicstatiaht | on by said nobile
radi o station; - 30 transmtting or receiving

signal's at a saraddptive dilten eohyecesl do bakk reciving StedrsO for apérfirmtifle signal
transmtting step, said second data rate being higher than said first data
rate; andcompensatinnofos signaly feony said mehbileradivostatibny saidisdedrdr data eadgpt | ve
filter by said nobile radio . i )
adaptive equalizing means for optimizing parameters of said adaptive filter for a mobile
radio station, -and setting the optimized parameters in said adaptive filter; and
control means for instructing said transmitting 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 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. |
8.  The base radio station as claimed in claim 7, wherein said adaptive équalizing
means is activated in response to receiving a predetermined training sequence from said
mobile radio station.
9.  The base radio station as claimed 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 as claimed in any one of claims 7 to 9, wherein said control
means allows said base rﬁdio 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 as claimed in claim 8 or 9, Wherein said first data rate is a
rate at which it is pot influenced by fadio propagation conditions, and said second data

rate is a rate of said training sequence.
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station after the setting step. 17. The nethod for conmunicating as

claimed in claim{] I sing steps of: transmtting a
signal for requesﬂmu”mrngﬂmn“lﬂ of a comunication slot from said
mobil e radio statibn Yo'sai"d Past radio sgation at said first data rate;
and assigning said nobile radio station said comuni cation slot by
said base radio station, and transmtting a signal for the assignnment from
sai d base tadi A radistdommunicamingystembwhich isalidessit dgasoeneamobidé thdio stgtionl and
rate. 18. The nethod_for communicating as clainmed in claim16, further
conpri si ng? hasstragio siation and in whighdhe eammynigatioreabdatp grenperfermedrhotyeanetpienc e
fromsaid nmobjle rgdi 0 S_t ation to saj d,baﬁe radi o st %(lf on, .wherein
sai d opti niopig and Baseiradigsfations by airadiosignahsaid mobile FAdQ HEHALFMPHSIPg: ng
sequence. 19. The nethod. for comuni cating as. claimed i.n claiim

Wherei n sai d_ SEEVEE TEtR foniece Vg Sers i s e 3ude ekon &t Ak debbents
response tQ recejyj i.d_si [ ' [ e radio
tation. 9 EAethRPABR sTsA RoohP dab s SR AERR e RS R B 3 e

16 to 19, wherﬁ-lg%?s i%?itrg.ngrﬁﬁt?ﬁg Qgﬂ;ﬂs @bﬁeg@giﬁﬁoﬂmi ch it is not

I nfl uenced by radi o propagation-conditions. met’hod for controlling a

mobi | € radi 0 siatagastivd fliier C eoRed P Salll kébeRrifP Sheans 2d0P perfir®tl)y dfhallas
an adaptive filter Tor conpensating signals from said base ‘radi o -

compensation for signals received from said base station at said second data rate; and

control means for setting parameters in said adaptive filter in respon;e 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 éompensatcd by said adaptive filter after said
parameters have been set, |

and said base radio station comprising:

means for trapsmitting signals to said mobile radio station at a first data rate and a
second data rate;

means for receiving signals from said mobile radio station;

an adaptive filter, connected to said receiving means, for performing signal
compensation for signals from said mobile radio station at said second data rate;

adaptive equalizing means for 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.
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5 . : . . . . \
station, said nethod conprising steps of: receiving a signal—w-th

82’[ :mre;;ares of said adaptive filter fromsaid base ’"f,’ﬂ”,ﬂ"mﬂggm{/ a{E first

response to said receiving, setting saidzgarameters i A shi

filter; and processing signals received fromsaid base radio station
at a second data rate after said paraneters have been set and conpensated
by sai d adapt i Fhe frafliceeommahigatiere sysdem sasaclaimede ihelairg 1, givbereith aaidsedmrol
first data rate, 22. The nethod faqr controlling said nobile radio station
as cl ai ned™eans i %‘il‘irfr@Plleffﬁﬁlt’ H&arﬂoédﬂfiiﬂc§ s8l ragsmipings means in said pebile fadiag a

| f t n assjgnnent af acommnlcatlon slot.to said base
Cha e st o RO kil A, Sl B TeHussne ab SRR AU EPRBRDICHIAT S0F ongar i

ranon t 1 Rge 3BT @ er aoe i e, i, cndh oz A6 PRI ”%&ﬁ%ﬁ@ﬁ@
of said adba ik \ﬂ?e é&rlfnﬁ{ucaugrh¥ot-%esamaﬁlggﬁe I‘a?i'io &8&51{ Qﬁd n@&u&é‘ gdrH‘)a% me,mr ad' 0

station as“cla
means in said base radio station to transmit a signal for the assignment to said mobile

radio station at said first data rate. .
14. The radio communication system as claimed in claim 12, wherein said c_ontfol
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.as claimed in claim 14, 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.
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 signal, said
method comprising steps of: |
. optimizing parameters of said secbnd adaptive filter for a mobilé radio station by

said adaptive equalizing means in said base radio station;

transmitting a signal with said parameters optimized by said adaptive equalizing
means to said mobile radio station at a first data rate by said base radio station;

setting said parameters in said first adaptive filter in response to receiving said

signal with said parameters from said base radio station by said mobile radio station;
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wherein said step of transmitting said training sequence is activated in
response to recei VL"mﬁuﬂlﬂmlﬂllEmthe assi gnment of a communi cation sl ot
from said base radi d f| §t data rate. 25. The nethod for
control ling said nobi*l e°radi d" st®ati*on as cI ainmed in claim23, wherein said
second data rate is a rate of said training sequence, and if necessary,

said nobile raghsnigingt doreckivis Bighsls it gNRcBnd dadatate B¢ baket Adicakatioht er
transmtting said training sequence. 26. The nethod for controlling said

nmobile r adafcarsthattrmmatﬂnglstaprmdldl secand/ dataeratef being diigher 2Hant sai® Firswbatn aite;
said first data rate is a rate at which-it is not influenced by radio
propagati omndconditions. 27. A nethod for controlling a base radio station
whi ch communi cates with at | east one nobile radio station and has an
adaptive fil tepropeﬁsm@oﬁgm gompepssiedrly said gt adapgivedilter byasaid mebile sdiand
adapti ve e%ﬂqﬁﬁ] ghrreans for optim zing paraneters of said adaptive

filter forS ¢ 8cH1B8 8Bt i on and setting the opt| m zed parameters into

sald adapt j i1t ald met ho ri si ng.steps

bhe i Fhe el R eiRunGatsg el SRR 180 umber comprising sieps.
equal | Zi ng,greans; setting the optim zed paraneters by said adaptive
equalizing neans in said adaptive filter;

~ transmitting a signal for requesting an assignment of a communication slot from

said mobile radio station to said base radio station at said first data rate; and

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 communiéating as claimed in claim 16, further comprising a step
of:

transmitting a predetermined training sequence from said mobile radio station to
said base radio station,

wherein said optimizing step is activated in response to receiving said training
sequence.
19. The method for communicating as claimed 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 as claimed in any one of claims 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 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;
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transmtting a signal with said paraneters to a corresponding—obtte
station at a first data rate; and t ransm jugm f i NQ
signals at-a second data rate after transmtting ﬂ“lnﬂmauw"mm(nt\ sai d
paranmeters, said second data rate being Bygher than gaid frrss ocata rate.
28. The nethod for controlling said base radio station as clained in claim
27, wherein said step of optimzing is activated in response to receiving
a predet er m neih tesponse g said eepedving, setting snad phrambtetseinrsaifi aslaptiwg fitter; and9. The
met hod for controlling said base radio station as clainmed in claim 27,
further conprpxicessing sigralpteceived from seiddrise gadio satinn at eserend dataratenaftes d
nobi |l e radi g _station; and transmtting a signal for the assignment of
Sai d CommuMAId REFAGREIETS dave beasel M ISPRIensaled: by SAId PRIV Hider, daid seenddata
rate. 30. Thg _rrethh d for CO(P#'”)' | i ng said base radio station as clained in
any one of 14§ B¢ipg higher thansgid sirsf dfarateonpri sing a step of: processi ng

2,002l compentel il BREFRAGTRL 8 Al LB A SRRty 0 3L,
izgf FLeﬁg’ed‘ﬂé{ﬁ?g{jﬁ‘&ﬁ%?g%‘fé‘ggi?i?‘%%ast‘eg’o‘%@it tei'lofls:fj1 ;ﬁgesgit dwrs]:aggnldt dgfan?;t eis a
rate of said tgahddhifeheSE SRACHT 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 as claimed-in claim 21,
further comprising a step of:
transmitting a predetermined training sequence for calculating parameters of said
adaptive filter.
24, The method for controlling said mof)ile radio station as claimed in claim 21,
wherein said step of .transmitting said training sequence is activated in response to
receiving a signal for the assignment of a communication slot from said base radio
station at said first data rate.
25. The method for controlling said mobile radio station as claimed 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 transmitting said
training sequence.
26. The method for controlling said mobile radio station as claimed in any one of
claims 21 to 25, wherein said first data rate is a rate at which it is not influenced by
radio propagation conditions.
27. A method for controlling a base radio station which communicates with at least one
mobile radio station and has an adaptive filter for compensating signals from said base
radio station and adaptive equalizing means for optimizing parameters of said adaptive
filter for a mobile radio station and setting the optimized parameters into said adaptive

filter, said method comprising steps of:
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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 rate; and

transmitting and receiving signals at a second data rate after transmitting said signal
with said parameters, said second data rate being higher than said first data rate.
28. The method for controlling said base radio station as claimed 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 as claimed in claim 27, further
comprising steps of:

assigning a communication slot to said mobile radio station; and

transmitﬁng a signal for the assignment of said communication slot to said; mobile
radio station at said first data rate. _
30. The method for controlling said base radio station as claimed in any one of claims
27 to 29, further comprising a step of: |

processing signals compensated by said adaptive filter after said step
- of setting.
31. The method for controlling said base radio station as claimed in claim 28 or 29,
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.
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