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DESCRIPTION

APPARATUS AND METHOD FOR RADIO COMMUNICATIONS

Technical Fileld

The present invention relates to an apparatus
and method for radio communications, especially
those suitable for high data rate multimedia

communications.

HBackground Art

A conventional radio communication system is

-Qused mainly_to-accommodate symmetric traffic and

'fthere'are two kinds of system: FDD (Frequency

"ivision Duplex) and TDD (Time Division Duplex).

'FIG 1 is a schematic diagram showing a

::cénventional system configuration. A mobile

fstation, which is a'ccmmunication terminal, and

iprbase station both comprise an independent.

'transmission/reception apparatus respectively.
_aInformation data input from the base station side

'isasent using downlink channel 5 from data

'mftransmission section 4 of the base station. This

'if25“

nfcrmation data is-received by data reception

esection 6 of the mobile statlion and transferred to

i'jthe data reception terminal.

Oon the other hand, data input by the user on

. the mobile station side is transmitted from data
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transmission section 1 to the base station side
using uplink channel 2. This data is received by
data reception section 3 of thé base station and
sent to the upstream side of the base station. Here,
nb transmission control is perfofmed over either
the uplink or downlink.

The conventionai system 1s explained using
FIG.2. in the FDD system, the uplink channel and

downlink channel use different bands 11 and 12 as

‘shown in FIG.2A. On the other hand, in the TDD

system, the uplink channel and downlink channel use

fsamejf:equency band 13 as shown in FIG.2B having

'~ channel configuration 14, which is divided into

15 ffansmission control and accommodation measures of

20. . '.'.'_"_eisx_v__:l.ro'n.ment is the most important issue. In the fade

:_'slots on the time-slcal'e.. In either systém, no data-

;Asymmét:ic traffic are taken under the fading

’éonditions.-

For a high-speéd radio data communication

,éystem; efficient transmission in a fading

'Aﬁration, consecutive block errors occur with a

‘burst. Even if the data is transmitted, it result

~‘only in retransmission, which seriously

'H?“géteriorates fhe<effi¢iency. Moreover, asymmetric

-2-5 Qo

_ffafficﬁis anticipated due to accesses to/from
'.sgrvers-and the Internet, multicast or broadcast

- services in the future.

Therefore, effective utilization of channels
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for high data rate multimedia communications is
required and a more simple and effective
transmission system using an asymmetric traffic
characteristic is preferred.

In recent years, a modulation level control
adaptive modulation system 1is proposed. . This
system implements a high transmission rate by
adapting modulation parameters to the conditions
of the.transmission path under a binding condition

that a certain transmission quality should be

‘maintained all the time, and if the condition of

thertransmission path is poor, reducing the'

transmission rate by reducing the modulation

1evelsand symbol rate, and if the condition of the

transmission path is good increasing the

transmission rate by increasing the modulation

levels and symbol rate.
However, such a system requires estimations

of the symbol rate and the level of modulation, and

'more accurate estimations of the condition of the

transmission path and modulation scheme. Thus a

‘complicated system configuration is anticipated.

j”_'.,_"ﬁiﬁs'closure of Invention

It 1is an_objective of the present invention to

' provide an apparatus and method for radio

communications capable of effective utilization of

channels and accommodation of asymmetric traffic
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The essence of the present invention is to prevent
unnecessary rétransmissions and alleviate |
contention of channels by temporarily delaying

transmission of data when thé condition of the radio
channels 1s poor and restarting it when the normal
qondition of the transmission path 1s restored.
Introducing this method to thé uplink or downlink
éhannels can solve the broblem of accommodation of

asymmetric traffic.

Brief Description of Drawings

FIG.1l is a diagram showing an outlined

-configuration of'a conventional radio

‘communication system;

FIG.ZA and ?IG;ZB'are_diagrams to explain a
symmetric traffib accommodation system in the

radio communication system using a conventional

radio communication apparatus:

FIG.3 is a block diagram showing a

.configuration of a radio communication apparatus

" of the present invention;

FIG.4 is a block diagram showing an internal

'c'q'nf_igurat:l.On of a channel deterioration detection

éeéfion'in'the radio communication apparatus shown
in FIG.3; |
| FIG.5 is a block diagram showing an internal

configuration of the transmission control section

THIS SHEET HAS BEEN
REPLACED
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in the radio communication apparatus shown in
FIG.3:;

FIG.6 1is a diagram showing an outlined
configuration of a radio communication system

using a radio communication apparatus according to

Embodiment 1 of the present invention;

'FIG.7 is a diagram showing an outlined
configuration of a radio communication.system
using a radio communication apparatus according to
Embodiment 2 of the present invention (uplink

transmission control), and

FIG 8A and FIG. 8B are diagrams to explain an

"asymmetric traffic accommodation system in the

radio communication system using.the'radio

,communication apparatuses'according to

Embodiments 1 and 2 above.

Best Mode for Carrying out the Invention

With reference now to the attached drawings,

'the embodiments of the present invention are

explained in detail below.

‘(Embodiment 1)

FIG.1 is a block diagram showing a

configuration of a radio communication apparatus

mfthepresentinvention. A signal transmitted from
the other end of the radio l1link is received by
reception section 102 via antenna 101. Reception

section 102 performs various kinds of processing
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such as frsquency conversion, amplification and
A/D conversion on the signal and the processed
signal 1s sent to demodulation section 103.
Demodulation section 103 carries out predetermined
demodulation processing on this signal and obtains
reception'data.

The 6utput of reception section 102 and/or the
output of'demodulation section 103 are_sent'to
channel deterioration detection section 104 where

the condition of the channel i1s detected. This

-;detected result 1s sent to transmission control

section 106.

On the other hand, transmission data is sent

to modulation“section 165 whsre.the traﬁsmission

data i1s subjected to predetermined modulation

5_processing, Transmission control section 106

controls whether to transmit the signal or delay

the transmission according to the detsrioration

i condit1on of the channel. The transmission-
_dontrolled signal is sent to transmission section

.107 where the signal is subjected to D/A conversion,

' famp1ification and frequency conversion, and then

' transmitted via antenna 101.

‘Channel deterioration detection section 104

_COmprises channel estimated value calculation

‘'section 1041 and determihation section 1042 as

shown in FIG.4. Estimatsd value calculation

section 1041 measures the reception quality of the
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reception signal such as the reception level, SIR
and error rate, multi-path profile and/or error
pattern analysis value and calculates a channel
estimated value based on the measurement result.
This channel estimated value 1s sent to
determination section 1042 and determination
section 1042 determines whether the channel is
deteriorated or not. This .det'ermination is carried
out using a predetermined threshold, for example.
Channel control section 106 comprises delay

section 1061 and memory 1062 as shown in FIG.5. The

modulated signal is directly sent to transmission

section 107 or stored in memory 1062 by delay
secfion 1061 based 6n chanﬁel informétion from
channel deteriprétio; detection section 104.
More specifically, if fhe'channel condition
1svpgor, delay section 1061 stores modulated

transmission data in memory 1062 and if the channel

_conditidn is not poor (good), delay section 1061

sgnds the tranémission data to transmission

éeqtion 107. When the channel condition changes

ffrdm poor to godd, delay section 1061 sends the_
 t§$nsmiss;on data stored in memory 1062 to
“transmission section 107. The determination that

'th'é_ channel condition has changed from poor to good

can also be made by determination using a threshold
aé shown-above.

FIG.6 1s a block diagram showing an outlined

/ o
'nns/sgﬁﬂ EEN
PLACED
7 Ve 7
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cenfiguration of a radio communication system
comprising a radio-communication apparatus
according to Embodiment 1 of the present invention.
In the radio communication system shown in FIG.6,
information data input from the base station side
is sent from data transmission section 205 of the

base station using_downlink channel 206. This

"information data is received by reception section

207 of the mobile station, which is a communication

~terminal, and transferred to a data reception

irterminal. At the same time, channel deterioration

fffdetection section 208 of the mobile station

"'ﬁenitors the Channel condition of the downlink

150

20 o

- ._channel and the information on deterioration of the

transm:l.ssion path or feedback signal such as fading

:'detection parameters.are sent to data transmission
'section 201 as channel condition report

-jinformation.

| On the . other hand data entered by the user

on the mobile station side and a feedback signal

'including the downlink channel condition report
‘information are sent from data transmission

' 'section 201 and received by data reception section

"' 203 of the base station via uplink channel 202. This

25

"feedback signal is:Sent to tramsmission control

:seetion 204. Transmission control section 204

controls data transmission section 205 of the base

station using the following LAUL (Luxury
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Assistance by Up Link) scheme when the ghannel
condition falls into a valley of fading.

The operation of the LAUL scheme is explained
as follows. This system detects the channel
condition of the uplink/downlink channels from a
multi-path profile, signal quality such as SIR and
power (signai level) and error pattern analysis
value, and temporarily delays data transnission of

the channel while the channel condition of the

‘downlink/uplink channels is poor.

in this way, the present embodiment seeks to

;'1nprove the transmission efficiency of the sxstem
_and use channels more effectively. This is based
-, on the_ concept t‘hat'wnen the channel condition falls
*into a'valley of fading; block errors may occur

f“cqnsecutively'and most data transmissions would

result in retransmissions, and therefore it would

" be better to pass over the channel to other users.

More specifically, in this system, channel
dsterioration'detection section 208 detects the

channel condition of downlink channel 206. In thi.s

*snse, the channel condition is detected using a
;mniti-path profile, signal guality and/or error
wﬁ;fternanalysisvalue,etc; This detected channel
'géndition 1s'sent'from transmission section 201 as

'tne repdrt information in the form of a feedback

signal together with the user data and received by

reception section 203 of the base station through
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uplink channel 202. Then, transmission control
section 204 controls data transmission based on the

channel condition report information included in

.the received feedback signal.

When the channel condition is poor, for
example, when the channel condition is in a valley
of fading, this transmission control-temporarily
stops and delays transmission of data other than

real time information with a requirement of delay

such as voice. This greatly prevents unnecessary

retransmissions of data affected by fading.

When transmission control section 204

,_receives channel.condition.report information.that

rhe channel condition is. favorable, transmission
control section 204 restarts data transmission.

.The operations of channel deterioration

' detection section 208 and transmission control

section 204 are as described above.

As shown above, since control.is performed S0

that channel condition report information is sent

n_sing a channel with a small amount of transmission

"andldata transmission is avoided when the channel
zcondition falls into a valley of fading, it is

_ 'jpossible to efficiently perform data transmission

“525.5control over a channel whose channel condition is

.' t-onbe monitored and. carry‘_out data transmission only

'when.the_channel condition is favorable. This 1s

especially useful for asymmetric traffic.
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Therefore, this radio communication system
provides data transmission control at the
occurrence of fading and measures for
accommodation of asymmetric traffic, thus enables
effective utilization of channels and
accommodation of asymmetric traffic in high data
rate multimedia communications.

As shown above, the present embodiment allows
the transmission efficiency to be improved under
fading conditions by controlling data transmission
through a downlink channel using the uplink channel
mhen the channel condition falls into a valley of
fading. |

'(Embodiment 2)

FIg. 7 is a block diagram showing an outlined

'configuration of a radio communication system

COmprising a radio communication apparatus

'according to Embodiment 2 of the present invention.

In the radio communication system shown in FIG.7,

data_input_by the user on the mobile station side

isisent from data transmission section 301 and is

'received by data reception section 303 of the base
,station through uplink channel 302. At the same

ftime, channel deterioration detection section 304

of the base station‘monitors the channel condition

of the uplink channel and the information on

" deterioration of the transmission path and a

feedback signal such as fading detection



10

s

12

parameters are sent to data transmission section
305 as thé channel condition report information.
On the other hand, information data entered
from the base station side and the feedback signal
including the uplink channel condition report
information are sent from data transmission
section 305 of the mobile station using downlink
channel 306. This information data 1is rgceived by
data reception section 307 of the mobile station,

a communication terminal, and transferred to a data

1.receptibn terminal. This feedback signal is sent

f6 transm1ssion control section 308. Transmission

'cbntrOI section 308 controls data transmission

.section 301'of”the mobile station uéing the

aforementioned LAUL scheme when the channel

- ‘condition falls into a valley of fading.

More specificaily, in this system, channel

deterioration detection section 304 detects the

'GQannel condition of uplink channel 302. 1In this

céée, the channel condition is detected using a

multi-path profile, signal quality and/or error

' ‘pattern analysis value, etc. This detected channel

c;___ondit:l.on is transmitted from transmission section

'305 as th'e'r'eport information together with the user

‘data in the form of a feedback signal and received

by reception section 307 of the mobille station using
downlink channel 306; Tﬁen, data transmission is

controlled by transmission control section 308
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based on the dhannel.condition report'information
included in the received feedback signal.-

The operations of channel deterioration
detectidn section 304 and transmission control
section 308 are as described above.

When the channel condition is poor, for
example, when the channel condition is in a valley
of.fading, this transmiésion control tgmporarily
stops and delays transmission of data other than

real time information with a requirement of delay

. such as voice} This greatly prevents unnecessary

’_rétransmissions of data affected by fading. This

can alleviate contention of channels and

_accommddate;asymmetric traffic effedtively.

Fufthermore,'since cdntrol is performed so that

data transmission is avoided when the channel

'”ébndition falls into:a valley of fading, it is .
_pQSSible to perform data transmission only when the

‘channel condition is favorable.

Moreover, when transmission control section

308 feceives channél_condition report information

"thét the channel condition is favorable,

tfénsmission control section 308 can restart data

'   trénsmissioh. This reduces data retransmissions

25

:ahd'enablés efficlent data transmission,

As shown above, since control is performed so

‘that channel condition report information is sent

using a chann'el with a small amount of tranémissibn
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and data transmission is avoided when the'channel

condition falls into a valley of fading, it 1is

possible to efficiently perform data transmission

control over a channel whose channel condition is
to be monitored and carry.out data transmission only
when the channel condition is favorable. This is
especially useful for-asymmetric'traffic.
Therefore, this radio communication system
provides data transmission control at the

occurrence of fading and measures for

'accommodation of asymmetric traffic, enables

effective utilization of channels and

.accommodation of asymmetric traffic in high data

'rate multimedia communications.

As shown above, the present embodiment allows

'the:transmission_efficiency to be improved under

fading cond_.itions by controlling data transmission

oner the uplink channel using the downlink channel

fwhen the channel condition falls into a valley of

fading.

FIG.8 1s a diagram to explain the asymmetric

htfaffic accommodation system in the radio

*fdommunication system comprising the radio

'ﬂfcommunication apparatus of the present invention.

'-;;25f;ElG.BA indicates the case where the LAUL scheme 1is

'introduced to the FDD system and FIG.8B indicates

the case where the LAUL scheme 1s introduced to the

TDD system.
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Forx high'data rate radio communications,
asymmetric traffic occurs due to such services as
accesses to/from servers and Internet, multicast
and broadcast. It i.s possible to use the LAUL system
in which we use the uplink channel with l1ight load
and control the downlink channel with heavy load,
thus make i1t possible to sufficiently accommodate
the asymmetric traffic above. That 1s, since
channel condition report information is sent using

a channel with light load, it 1s possible to

, efficiently control data transmission in a'channel

:ﬁncse.channel condition 1s to be monitored.

More specifically, as shown in FIG.8A and

- FIG.8B, the FDD system can control downlink channel

462 ‘with heavy traffic by introducing the LAUL

:scheme to uplink channel 401, and the TDD system

can control the downlink channel by 1ntroducing the

'LAUL scheme to the uplink channel 403, that is. by

:Lntroducing the LAUL scheme to uplink slots in frame
'404 'shown in FIG.8B.

As shown above, introducing the LAUL system

T_itc the uplink channel makes it possible to improve

:mthe transmission efficiency and accommodate
fasymmetric traffic under fading conditions in the
'TFDD-system or TDD system. It is also possible to

-'introduce the LAUL system to the downlink channel.

The present invention is not limited to

Embodiments 1 and 2 above, but can be implemented -
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with various modifications. For example,
Embodiments 1 and 2 - above explained the case where
the coﬁmunication terminal apparatus is a mobile
station, but the present invention is also
applicable to cases where the communication
terminal apparatus 1s a communication terminal
other than a mobile station.

As explained above, the present iqvention

controls data transmission ﬁhen the channel

‘condition of either one or both of the uplink

channel and downlink channel is/are poor, using the

channel whose channel condition is not poor and
__hbtifying the channel condition, thus make it

’_poésibie'to improve the'transmission'efficiency

and accémmodate aSymmetric traffic'under a fading

condition in high data rate radio multimedia
communications.

.This'application is based on the Japanese Patent
Application No.HEI 10-184167 £iled on June 30, 1998,

*eﬁtiré content of which is expressly incorporated

by reference herein.

Industrial Applicability

The present invention is applicable to a base

_*étation apparatus"or a communication terminal

.'a'pparatus such as mobille station in a digital radilo

communication'system.
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What is claimed 1is:

1. A radio.communication_apparatus
comprising=

inspecting_means for inspecting the channel
condition of a first channel that receives data from
the other station; and

transmitting means for transmitting channel
condition report-information based on the

inspection result to said other station through a

‘'second channel that transmits data to said other

"station.

| 2. The radio communication apparatus

'aocording to claim 1,'wherein the transmitting

jmeans transmits_sai@_channel condition report

information when there is enough capacity for the

'traffic of the second channel.

3. A radio communication apparatus

toomprising:

receiving means for receiving channel

roondition report information from the other

'station; and

delaying means for temporarily delaying data

itransmission based on sald channel condition

".rreport information.

v 2 5

4. The radio communication apparatus

"according to claim 3, wherein the delaying means

delays data transmission upon reception of channel

condition report information that the channel

This Sheet Has Been Replaced
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condition is poor.

5. The radio communication apparatus
according to claim 4, wherein the delaying means
delays transmission of data other than data with

5 a considerable delay.

6. The radio communication apparatus
according to claim 4, wherein the delaying means
restarts data transmission upon recept;on of
channel condition report information that the

10 channel condition is favorable.
o | 7. A communication terminal apparatus having
ha_padio communication apparatus, said radio
'*éccmmnnication-apparatus'comprising: |
| 'inspecting'meanS'for inspectingcthe channel'
15 .condition of a first channel that receives data from
T*.crthe other station; and
| 'transmitting means for transmitting channel'
'condition report information based on the
”1nepectien result to said other station through a
{:?d“_seccnd channel that transmits data to said other
: ‘station. | |
8. A base statlion apparatus having a radio
'9;:_communication apparatus. said radio communication

.fnapparatus comprising.

inspecting means for inspecting the channel
e cond1t10nofiafirstchannelthatreceivesdatafrom

the other station: and

transmitting means for transmitting_channel

This Sheet Has Been Replaced THIS SHEET HAS BEEN
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condition report information based on the
inspection result to said other station through a
second channel that transmits data to said other
station.

9. A radio communication method comprising:

the inspecting step of inspecting the channel
condition of a first channel that rec_:eives data from
a first radio .communication apparatus;

the transmitting step of transmitting channel
condition report information based on the

inspection result to said first radio

communication apparatus through a second channel
_thaf transmits data to salid first radio

'_communication apparatus,

" the receiving step of receiving channel condition

report information from a second radio

ecemmunication'apparatus; and

t_he delaying step of temporarily dela_ying data

transmission based on said channel condition

~notification infofmation.

10. The radio communication method according

~ "to claim 9, wherein the delaying step delays data

“ptransmiSSion.upon reception of channel condition

" ‘report information that the channel condition is

HPTR

poor.

11. The radio communication method according

to claim 9, wherein when the amount of transmission

in the first channel and that of the second channel

This Sheet Has Been Rep laced
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are asymmetric, the channel condition report
information is transmitted through the channel

with_the'smallér amount of transmission.
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