DESCRI'PTI ON APPARATUS AND METHOD FOR RADI O COMMUNI CATIONS 5 Technical Field
The present invention relates to an apparatus and nethod for radi.o

conmmuni cati ons, *especially those suitable for high data rate nulti nedi a
communi cations. 10 Background Art A conventional radi o conmmunication system
I's used mainly to acconmpdate symetric tratfic and there are two kinds of
system FDD (Frequency 15 Division Duplex) and TDD (Tinme D vision Duplex).
FIG 1l is a schematic di agram show ng [ | system configuration.

A nobile station, which is a conmmuni Ca $§%H$§?%3ﬁgl, and base station both
conprise an independent 20 transm ssion/reception apparatus respectively.

I nformation data input fromthe base station side

APPARATUS AND METHOD FOR RADIO COMMUNICATIONS

5j Technical Fileld
The present invention relates to an apparatus
and method for radio communications, especially
those suitable for high daia rate multimedia

communications.

| HBaekground Art
- A conventional radio communication system is
g_ueed ﬁainly_to-accommodate symmetric traffic and
L  ffhe:e;ere twe.kinds_pf system: FDD (Frequency
7e151e:i§151°“ Duplex) and TDD (Time Division Duplex).

. ’5 FIG‘1 is a schematic diagram showing a
: eanventiona1 5ystem configuration. A mobile
féfetion, which is a'cemmunication terminal, and
eQ?ﬁéée'etation both compfise_an independent.
ﬂﬂi?ﬁl'féenemiseion/reception apperatus respectively.
_etﬁfo:@ation data input from the base station'side
'ieesent using downlink channel 5 from data

'mftreqsmission section 4 of the base station. This

_ufeimafion data-ie-reeeived by data reception
‘eifiﬁﬁeeeefien 6 of the mobile station and transferred to
“'e'efﬁe deta.reception terminal.
| ~ On the other hand, data input by the user on
. the mobile station side is transmitted from data



i's seht using downlink channel 5 fromdata transm ssion section 4 of the
base station. This information data is received by data reception 25
section 6 of the nobile station and transferred to the data reception
termnal. On the other hand, data input by the user on the nobile station
side is transmitted from data 2 transm s&ion section 1 to the base
station side using uplink channel -2. This data is received by data
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no transSm'ssion control 1S perforned over either

e L0 a2 M i ORGSR el o e 4t ST
data reception section 3 of the base station and
sent to the upstream side of the base station. Here,

5 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
.~ 10 ‘shown in FIG.2A. On the other hand, in the TDD
.éystem.- the uplink channel and downlink channel use
fsamejf:equency band 13 as shown in FIG.2B having
'  channe1 configuration 14, which is divided into
:_'_slots on the-time-s'ca.'_l.'e.. In either syétém, no data-
15 ffénsmi_ésion c.ontro-l' and accommodation measures of
. §$ymmét:ic traffic are taken under the fading
 éond1tibns.-
| For.a high-speéd radio data communication
,éystem; efficient transmission in a fading
20. . '.'.'_':__e'r}x_'_v__:l.ré'rlz.ment is the most important issue. In the fade
.'aﬁrétion; consecutive block errors occur with a
'iﬁﬁrst..Even if the data is transmitted, it result
' :§n1y in :etransmission, which seriously
"H:fgéferiorateé fhe<effi¢iency. Moreover, asymmetric
25Hi£féffidﬁis anficipéted due to accesses to/from
 .§grvers-and the Internet, multicast or broadcast

- services in the future.

Therefore, effective utilization of channels



downl i'nk channel use different bands 11 and 12 as 10 shown in FIG2A. On
the other hand, in.the TDD system the uplink channel and downlink channel
use sane frequency band 13 as shown in FI G 2B havi ng channel configuration
14, which is divided into slots on the tinme_scale. 1In either system no
‘data 15 transnission control and acconmodati on neasures of asymmetric
traffic are taken under the fading conditions. For a high-speed radi o data
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t he nost i nportart ration, consecutive errors

occur with al;g ﬁ¥ﬁ1éhéh§‘Kﬂfe“%ih%ﬁg‘gﬁ@ diebetiyeonly in

retransm ssi on, seriously deterioratés the efficiency. Mreover,
asymmetric 25 tféﬁfsthiséiéﬁi l sgrﬁ efh Weiny aarﬁesaggninﬁéftrmsewa&sf £ad
cas

the Internet, nulticast or broa t services in the future.
characteristic is preferred.

5 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 qonditions
of the.transmission path under a binding condition

_10 that a certain transmission quality.should be
fmaintained all the time, and if the condition of
fhertrénsmission path is poor, reducing the'
transmission rate by reducing the modulation
1evelsand symbol rate, and if the condition of the

”15,.transmission path is good; increasing the
fganSmission rate by increasing the modulation
“lsrels and symbol rate.

However, such a system requires estimations
of the symbol rate and the level of modulation, and
20 'more accurate estimations of the condition of the

transmission path and modulation scheme. Thus a

‘complicated system configuration is anticipated.

:i 5isc16sure of Invention
:éS'ffr is ah_objective of the presenf invention to
o provide an apparatus and method for radio
communications capable of effective utili'zai:ion of

channels and accommodation of asymmetric traffic



Therefore, effective utiTization of channels . 3 for high data rate
mul timedi a comruni catj o Is required,and a nore sinple and effective
transm ssi on system usPREESHES Ffc traffic characteristic is
preferred. 5 In a nodul ation | evel control adaptive
nodul ati on systemis p

system Anpl ements a high transm ssion
rate by adapting nodul ati on paraneters to the conditions of the
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rat.e, e condition o
unnecessary retransmissions and alleviate

contention of channels by temporarily delaying

5 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

10 asymmetric traffic.

Biief Description of Drawings _
. FIG.1l is a diagram showing an outlined
:coﬁfiguration of'a Qonventional radio
'fisf'coﬁmunicatioh syétgm:

: FIG;ZA ang ?Ié;za'are_diagrams to explain a
symmetric traffib.accommodation_system in the |
réﬁio communication sjstem using a conventional
radio communibation apéaratus:

:Léo-' __ FIG.3 is a block diagram showing a
configuration 6f a radio commﬁnication apparatus

" of the present invention;

.'fIG.4 i1s a block diagram showing an internal
'é'é:n;‘._igurat:l.On of a  channel deteriorétion detection
';25"§e6fion:in'the radio communication apparatus shown

| in FIG.3; | | _
| FIG.5 1is a blpck diagram showing an internal

configuration of the transmission control section

THIS SHEET HAS BEEN
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15 transmission path is good, increasing the transmi ssion rate by

I ncreasing the nodul ation | evels and synbol rate. However, such a system
requires estimations of the synbol rate and the | evel of nodul ati on, and 20
nore accurate estimations of the condition of the transm ssion path and
modul ati on scheme. Thus a conplicated syst'em configuration is anticipated.
Di sclosure of Invention 25 It is an objective of the present invention to

provide an appgrainie Fulaiw hednimin £ 86it0L 6 ATAIPIERE A CaIEOWR Oin
effective utilization of channels and acconnndatlon of asymretric traffic

4 for high degggagr.ade nultinmedia conmuni cations. The essence of the present
invention is to prevent unnecessary
FIG.6 1is a diagram showing an outlined
configuration of a radio communication system
5 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 commanication apparatus according to
10 -Embodiment 2 of the present invention (uplink
: transmission control), and
FIG 8A and FIG. 8B are diagrams to explain an
'aeymmetric traffic accommodation system in the
radio communication system using.the'radio
';ls ,communication apparafuses'according to

Embodiments 1 and 2 above.

Best Mode for Carrying oat.the Iavention
| With reference now to the attached drawings,
’20 'the embodiments of the present invention are
| explained in detail below.
‘(Embodiment 1)
FIG.1l is a block diagram showing a
:configuration of a radio communication apparatus
_?25 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



retransm ssions and all eviate contention of channels by tenporarily

del ayi ng transm ssion of data when the condition of the radio channels is
poor and restarting it when the normal condition of the transm ssion path
is restored. Introducing this nethod to the uplink or downlink channels can
sol ve the probl em of acconmodati on of asynﬁ%tric traffic. Accordingly, the
i nvention provides a radi o conmuni cation apparatus conprising: inspecting

means for inspedhng fﬁ@abwydiééﬁ%&swﬂtstafxﬁamn@ictﬁioﬁﬁcs' S

data froman other station; "and transmtting neans for transmtting channel

condi tion repglylp i BoAivePNoRASEl Ahehesigadi @ndheHdspadtes Pyt he
I nspecting nmeans to said other station through a second channel that

transnmts a dgignalsaid aéan stot idemdiitiatiba tsaexyd bl NpDomEANS
transmt said channel condition report information when there is sufficient
capacity for DemédafXat icdntdectetond ldBroekrr s onvtepiredetsiritined
provi des a conmuni cation term nal apparatus incorporating the above radio
comuni cabi ondampadala tdmin ap radt e seohngnomattilvhsnstignia 1Bared ®bdcaiptsi on
of Drawings Fig. 1 is a diagramshow ng an outlined configuration of a
conventional refepdchednidatidon system

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

- 10 the condition of the channel 1s detected. This
-;detected result 1s sent to transmission control
section 106.
On the other ﬁand, transmission data is sent
to modulationfsection 105 whére.the traﬁsmission
1.15j data 1s subjecfed to-predetermined modulation
| - processing, .Transmission control section 106
controls whether to transmit the signal or.delay
the transmission éccofding to the deterioration
i ¢ondit1on of the channei. The transmission-
.26  éoﬁtro11ed signal is sent to transmission section
| .107 where the signal is subjected to D/A conversion,
' fahp1ification and frequency conversion, and then
:j §ransmitted via antenna 101. |
|  ¢hahne1 deterioration detection section 104
st;_COﬁprises channel estimated.value calculation
'section 1041 and defermihation section 1042 as
shown in FIG.4. Estimated value calculation

section 1041 measures the reception quality of the



Fig. 2A and Fig. 2B are diagrans to explain a symetric traffic
accommodati on systemin the radi o communi cation system using a conventi onal
radi 0 conmuni cation apparatus; Fig 3 is a block diagram showi ng a
configuration of a radi o conmuni cation appg{atus of the present invention;
Fig 4 is a block diagram showi ng an intern configuration of a channel
deterioration detection section in the radi o conmuni cation apparatus shown

in Fig 3, Fi gr%dég%ibéﬂ%idgaarlar%e@waw gmé NE@IdEp ta%hi 4Wwehon gt he

transn ssion contr sectl on e ra I O conmuni catl on appar at us
shown in FIG gnd! 6chbe Tatagr afuaoriph €8 P4 bifeteC @Hh YW At ie¥refir a

radi o communi cation system5 wusing a radi o comuni cation apparatus
according to pattern analysis value and calculates a channel
estimated value based on the measurement result.
5 - 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.
10 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 memoiy 1062 by delay-
secfion 1061 based 6n chanﬁel informétion from
15 channel deteriprétio; detection section 104.
More specifically, if fhe'channel condition
1s poor, delay section 1061 stores modulated
transmission data in memory 1062 and if the channel
_condition is not poor (good), delay section 1061
20 sends the transmission data to transmission
| éeqtion 107. When the channel cohdition changes
ffrdm poor to gbdd, delay section 1061 sends the_
 tf$nsmission data stored in memory 1062 to
”transmission section 107. The determination that
25 : .'the channel condition has changed from poor to good
| can also be made by deter_mination using a threshold

as shown above.

FIG.6 1s a block diagram showing an outlined
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Enbodi'nent 1 of the present invention; FIG7 is a diagram show ng an
outlinéed configuration of a radi o comunication systemusing a radio
comuni cati on apparatus according to 10 Enbodi nent 2 of the present

i nvention (uplink transm ssion control); aqg FI G 8A and FI G 8B are di agrans
to explain an asymmetric traffic accomodation systemin the radio

conmmuni cation systemusing the radi o 15 comruni cati on apparatuses accordi ng

to Enbodi mentggh ANgur #8Q%n BaSt aMEa a1 CHmMuioL ewt L ba |§'z%ﬂ§éﬁn Wth
reference now to the attached draw ngs, 20 the enbodi nents of the present

i nvention ar ecgmY AR N dleraid 1 bel eomm(dicsatavnlagperlatasa bl ock
.di agram showi ng a configuration of a radio communi cati on apparatus 25 of
the present iggedrdind sogBalb¢ddmentt ddoff the present invention.
In the radio communication system shown in FIG.6,
5 information data input from the base station side
is sent from data transmission section 205 of the
base station usinQ_downlink channel 206. This
"information data is received by receptiqn section
207 of the mo._bile staition, which is a communication
10 ~terminal, and transferred to a data reception
Erterminal. At the same time, channel deterioration
'ffﬂdetection section 208 of the mobile stétion_
Tﬂ ﬁon1to;s the channel condition of the downlink
i channel and th-e info.rmati'on on deteriofation of the
- .'1_5."_'_'.."-'i:rénsn'lission path 6_r..feed_back 'signal. such as fading
| .i'd;tection paramétefé.are sent to data transmission
'section 201 as chaﬁnel condition report
- information.
  On the other hand; data entered by the user
zé?f;ﬂ_thé'mObilé staﬁion side and a_feedback signal
| finclﬁding tﬁe doﬁnlink channel condition report
”finformation_a:e sent from data transmission
':f§§¢tidn zoi-énd-received'by data reception section
203 of the base station via uplink channel 202. This
"25ﬁ féédback signal is sent to transmission control
.:seétion 204. Transmission control section 204
controls data transmission section 205 of the base

station using the following LAUL (Luxury



the ot'her end of the radio link is received by reception section 102 via
antenna 101. Reception section 102 perforns various kinds of processing
6 such as frequency conversion, anplificati-on and A/D conversion on the
signal and the processed signal is sent to genodul ati on section 103.
Denodul ati on section 103 carries out predeterm ned 5 denodul ati on
‘processing on this signal and obtains reception data. The out put of

reception sechigqd $q¢% RRY Opyt gtg?mﬂi?ﬂk Pf see@nd arheh Sehld OBnHPnane

sent to channel_deterloratlon ( ection section 1Q4 where 10 the cpnd!tion
of the channepdpgdai£ehedralis defest e ¢alulbey SogeHalidigansmi ssion

control section 106.
The operation of the LAUL scheme is explained

as follows. This system detects the channel

5 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 transmission of
the channel while the dhannel'condition_of'the

10 downlink/uplink channels is poor.

: in_this way, the present embodiment seeks to
;'1ﬁprove the transmission efficiency of the sxstem
'gaﬁd use channels more effectively. This is based
-, on the_ concept t‘hat'wtllen the channel conﬁition falls

-ﬁiS *ihto a'valley of fading; block errors may occur
fscqnsecutively'and most data transmissions would
result in retransmissions, and therefore it would

':bs better to pass over the channel to other users.
More specifically, in this system, channel

2d dsferioration'detection section 208 defests'the
channel condition of downlink channel 206. In this
*ssse, the channel condition is detected using a

;méiti-path profile, signal guality and/or error

wp;fternanalysisvalue,etc; This detected channel
 525s g;ﬁdit1on is sent from transmission section 201 as
.:the 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



Ot the' ot her hand, transnission data is sent to nodul ati on section 105
where the transm ssion 15 data is subjected to predeterm ned nodul ati on
processi ng. Transm ssion control section 106 controls whether to transmt
the signal or delay the transm ssion accordigg'to the deterioration
condition of the channel. The transm ssion O controlled signal is sent to
transm ssion section 107 where the signal is subjected to DA conversion,

amﬂifiGﬂiOmf?iﬂﬁEQ%ﬂﬁﬂdémVQM%on @ﬂ@ﬂhe&ﬂéﬁ@HH§§%¥ﬁ'%éﬂ%@ﬁ@
101. Channel erioration detection section 104 25 conpri ses channel

estimat ed val upeed L&haRi0A EEf tiradl 4044 a0t faints MiLEd 1 6% s ed@ okD4h és

shown in FIG 4. Estimated value calcul ation section 1041 neasures the

reception qual¢humiellhecondition report information included in
.the received feedback signal.

5 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

10 such as voice. This greatly prevents unnecessarj
retransmissions of data affected by fading.
| When transmission control section 204
,_receives channel.condition.report information.that
phe channel condition is. favorable, transmission
‘15 control section,204.restarts data transmission.
5The operations of channel deterioration
'~ detection section 208 and transmission control
section 204 are as described above.
_ As shown above, since control.is performed S0
20 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 is

especially useful for asymmetric traffic.



7' reception signal such as the reception level, SIR and error rate,
multi-path profile and/or error pattern analysis value and cal cul ates a
channel estimted val ue based on the neasurenent result. 5 Thi s
channel estimated value is sent to determ pation section 1042 and

determ nati on section 1042 determ nes whetNér the channel is deteriorated
or not. This determnation is carried out using a predeterm ned threshold,

for exanple. 10 The‘i-’@%eéecor%ﬁgls seald 08 EEmaiPLicee61 6l a¥ yPEbimOn
1061 and nenory 1062 as shown in FIG 5. The nodul ated signal is directly

sent to transprysy PRePCHaPallrah <3 068 b NEoRHrdA62aky tdekay section
1061 based on channel infornmation from 15 channel deterioration detection

section 104. deicuspeaiéiecadEy.falilhge amdnaeasmudréisorEox poor, del ay
section 1061 stores nodul ated transm ssion data in nmenory 1062 and if the
channel accommodation of asymmetric traffic, thus enables
5 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
10 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) _
5715'.'d1' 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,
:zoﬂwdata_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
:25b 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



condition is not poor (good), delay section 1061 20 sends the transm ssion
data to transm ssion section 107. Wen the channel condition changes from
poor to good, delay section 1061 sends the transm ssion data stored in
menory 1062 to transm ssion section 107. determ nation that 25 the
channel condition has changed from poor to“good can al so be nade by

determ nation using a threshold as shown above. FIG 6 is a block diagram

showi ng an oupldgfhe t e FoaUs BN ©NtY @atadli € rediBWI £8liom s¥sd €Mon
conprising a radi o communi cati on apparatus according to Enbodi nent 1 of the

present invengigR. alg) the réHianfiel@ondd el cystrapotdning dtmatidon.
I nformation data input fromthe base station side
On the other hand, information data entered
from the base station side and the feedback signal
5 including the uplink channel condition report
information are sent from data transmission
section 305 of the mqbile station using downlink
channel 306. This information data is rgceived by
data reception section 307 of the mobile station,
10 a communication terminal, and transferred to a data
ﬁ.reception terminal. This feedback signal is sent
.to_transmission control section 308. Transmission
'cbnfrOI section 308 controls data transmission
.section 301'of”the mobile station uéing the
ﬁf15g éf§rementioned.LAUL.ééheme when the channel
" ‘condition falls into a valley of fading.

More specificaily, in this system, channel.
deterioration detection section 304 detecté the
'cﬁaﬁnel condition of uplink channel 302. 1In this

n°é61-¢;§é, the channel condition is detected using a
. ﬁulti-path profile, signal quality and/or error

' ‘pattern analysis value, etc. This detected channel
.c___o.ndzl..t:l.on is transmitted from transmission section

305 as th'e'r'eport information together with the user
.;T25  data'1n the form of a feedback signal and received
o b_j reception section 307 of the mobile station using
downlink channel.306; Tﬁen, data transmission is

controlled by transmission control section 308



is sent fromdata transnission section 205 of the base station usi ng

downl i nk channel 206. This information data is received by reception
section 207 of the nobile station, which is a communication 10 termnal,
and transferred to a data reception terninq]. At the sane time, channel
deterioration detection section 208 of the ﬁ%bile station nonitors the
channel condition of the downlink channel and the information on

deteriorati onpofsble o th'e@BHaDTO1 RASHAArt {89096l 0%t BN Se'haBion
f adi ng detectlon paraneters are sent to data transm ssion section 201 as

channel condi §if@1pe@at inf eHat rgce®@vé e 6 8@bdekd, s gnra Bnt ered by
the user 20 on the nobile station side and a feedback signal including the

downl i nk channel comtiéi epéeptriond cofat¢harmelsade tlemiodz tion
transm ssion section 201 and received by data reception section 203 of the
base station detpldtnkomhaseelt 262 3JNi4s and transmission control

5 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 transmission control temporarily
stops and delays transmission of data other than

10 real time information with a requirement of delay
. such as voice} This greatly prevents unnecessary
’yretransmissions of data affected by fading. This

can alleviate contention of channels and |
_accommodate asymmetric traffic effectively.

lS. Furthermore,'since control is performed so that

data transmission is avoided when the channel
:'condition falls 1nto a valley of fading, it is .
_possible to perform data transmission only when the
‘channel condition is favorable. |

i20":f. Moreover, when transmission control section

) 308 receives channel_condition report information
"that the channel condition is favorable,

transmission control_Section 308 can restart data

'“f transmission. This reduces data_retransmissions

7i25.:and'enab1es efficient data transmission.
| As shown above, since control'is performed so

“that channel condition report information is sent

using a channel with a small amount of transmission



25 feedback signal is sent to transnission control section 204.

Transm ssion control section 204 controls data transm ssion section 205 of
t he base station using the follow ng LAUL (Luxury 9 Assistance by Up

Li nk) schene when the channel condition fal into a valley of fading. The
operation of the LAUL schene is explained as follows. This system detects

the channel 5 condition of the uplink/downlink channels froma nmulti-path

profile, signgnguddts YEAnFmOLR P64 AweaviGided wResl )tRed Ghhlinel
pattern anal ysis value, and tenporarily delays data transm ssion of the

channel while é¢baaheanen €allsi ohntfo t &e vVl 1dopnoimkEa@inlg charnels is
poor. In this way, the present enbodi nent seeks to
possible to efficiently perform data transmission
control over a channel whose channel condition is
5 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 communicaticn system
provides data transmission control at the
f_10 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.
.=i5iff;t. As shcnn above;lthe present embodiment allows
| 'tne:transmissionfefficiency to he improved under
fading cond_._itions by .controlling data transmission
cner the upiink channel using the downlink channei
_ fwhen the channel condition falls into a valley of
20 fading.
FIG.8 1s a diagram to explain the asymmetric
:thaffic accommodation system in the radio
}icommunication system comprising the radio
'ffcommunication apparatus of the present invention.
'.;?2§f?FIG 8A indicates the case where the LAUL scheme is
| :introduced to the FDD system and FIG.8B indicates
th_e case where the LAUL scheme is introduced to tne

TDD system.



i‘mprove the transm ssion efficiency of the systemand use channels nore
effectively. This is based on the concept that when the channel condition
falls 15 into-a valley of fading, block errors may occur consecutively and
nost data transm ssions would result in retransm ssions, and therefore it
woul d be better to pass over the channel tc}ihher users. More specifically,
in this system channel 20 deterioration detection section 208 detects the

channel condition Oivﬁwm gk C&‘é"ﬁ@'r&% Fadibs &amuﬁ%&hawg

condition is detecte sing a multi-path profile, signal quality and/ or

error pattern aighned r\iad Uer a5 £4 clh 6 c¥ff 8CHRfe CRINNPh RS seRILERA 4§
sent fromtransm ssion section 201 as the report information in the form of

a feedback si gnadels@ebhet o Wifionha egeie 8t arad Teteinedthy madeplicast
section 203 of the base station through
and broadcast. It is possible to use the LAUL system
-5 1in which we use the uplink channel with light 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
10 a channel with light load, it 1is possible to
| , efficiently control data transmission in a_'channel
:ﬁncse.channellcondition is to be monitored.
tﬁ More specifically, as shown in FIG.8A and
| _ FIG 8B, tihe FDD system can c_ontrol'cownlink channel
i:151;462 with heavy traffic by introducing the LAUL
B :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
:526':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 -



10 uplink channel 202. Then, transmission control section 204 controls data
transm ssion based on the channel condition report information included in
t he received feedback signal. 5 When -t he channel condition is poor,
for exanpl e, when the channel condition islﬁn a valley of fading, this
transm ssion control tenporarily stops and del ays transm ssion of data
other than real tine information with a requirenent of delay 10 such as

voice. This @haat! ¥ &F e SmMEWEEASSatY d Rkr.ansFicasi examp It a af f ect ed
by fading. Wien transm ssion control section 204 receives channel condition

report infornphiediaeé nthe Thandel2- aindivie eexpl 4 Anedibthe tcamsenwiseve 15
control section 204 restarts data transm ssion. The operations of channel
det eri or ati onttes ecbimmusnect adnl @08 tewmimealniapparabms oks a mobile
station, but the present invention is also
5 applicable to cases where the communication
terminal apparatus 1s a communication terminal
other than a mobile station.
As explained above, the present iqvention
céntrols data transmission when the channel
10.'condition of either one or both of the uplink
| channel and downlink channel is/are poor, using the
.éhannel whose channel condition is not poor and
__hbtifying the channel condition, thus make it
’_poésibie'to improve the'transmiésion'efficiency
_ 15_ ahd accémmodate aSymﬁetric.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,
20  ehfiré content of which is expressly incorporated

by reference herein.

'1;_.indpstria1 Applicability
o The present invention is applicable to a base
Tis.,éfatiqn abparatus"or a communication terminal
| ..'a'pparatus such as mobille station in a digital radilo

communication'system.



sectioh 204 are as described above. As shown above, since control 1Is

performed so 20 that channel condition report i nformaﬂl!ml”l'u'm II,' mP
channel with a 'small amount of transm ssion and data 't
avoi ded when the channel condition falls igto a valley of adlng, it i

possible to efficiently performdata transim ssion 25  control over a
channel. whose channel condition is to be nonitored and carry out data

transm ssi on ?J¥tvw3_e§1 bhsa thaweh scondition is favorable. This is
especially use for asymmetric traffic. Therefore, this radio

comuni cati on system praviresidat domnrtnadicatAomoripparatulse occurrence
of fading and measures for accommodation of asymetric traffic, thus
enables 5 ef cemhprdsiinlgzation of channel s -and
inspecting_means for inspecting the channel
5 condition of afirst channel that receives data from
the other station; and
transmitting means for transmitting channel
condition report-information based on the
inspection result to sald other station through a
- 10 'second channel that transmits data to said other
'station.

- 2. The radio communication apparatus
taccording to claim 1,'wherein the transmitting
jmeans transmits said channel condition report

fﬂlsi information when there is enough capacity for the
'traffic of the second channel.
3. A radio communication apparatus
rcomprising:
. receiving means for receiving channel
fT26 rcondition report information from the other
| 'station; and
delaying means for temporarily delaying data
'transmission based on sald channel condition
':mrreport information.
1;555 _3f 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
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acconmipdati on of asymmetric traffic in high data rate multinedia ———————
communi cations. As shown above, the present enbodi nent allﬁuﬂ

transm ssion efficiency to be inproved under 10 fading co "mﬂ“"u"mum
~control ling data transmi ssion through a dowal i nk channel usi'ng®t he

channel when the channel condition falls into a valley of fadlng

(Embodi nent 2) 15 Flg.7 is a bl ock diagram showi ng an outlined

configuration,gh 4 kAR & ogngra&gt_i on system conprising a radio
comuni cati on apparatus accordi ng to Enbodi nent 2 of the present invention.

In the radi o communsgatrRe Syaddd skommun fc@ 1020 aggparatpus by the

user on the nobile station side is sent fromdata transm ssion section 301

and i s recei veedyrdaingr eceprilomimect | owltéT eint Htheade 1ating tmhe adgh

upl i nk channel 302. At the sane tinme, channel deterioration detection

section 304 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
~a radio communication apparatus, said radio
'*éeemmnnication-apparatus'comprising:
| _ 'inspecting'meanS'for inspectinghthe channel'
15 .condition of a first channel that receives data from
T&'nrthe other station; and
: 'transmitting means for transmitting channel'
'cendition report information based on the
”1nepeetien result to said other station through a
ﬁi?d“_secend channel that transmits data to said other
: ‘station. |
8. A base statlion apparatus having a radio

: commnnication apparatus. said radio communication

.fnapparatus comprising.

inspecting means for inspecting the channel
e cond1t10nofiafirstchannelthatreceivesdatafrom
the other station: and

transmitting means for transmitting_channel
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25" 'of" the base station nmonitors the channel condition of

—the—uptHmk—
channel and the information on deterioration of the transm l
f eedback signal such as fading detection ~ 12 paraneters. aiﬂl“ﬂr““ﬂl““ﬁ“uﬂl
transm ssi on section 305 as the channel cogrdition report inforndtién. ™
t he other hand, information data entered fromthe base station side and t he

f eedback signal 5 including the uplink channel condition report

information aggn@dlt f 6 AMESHS 2 £ AATE 6Tt 120k | DA S8A ant khevbil e
station using downlink channel 306. This information data is received by

dat a recepti ofingFéictnl 3@ 1é stllet Nl |sea 4dat0 bhe i0s ta thomri kabiwgh a
termnal, and transferred to a data reception-termnal. This feedback
signal is sensecond channel that transmits data to said other
station.
5 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
10 condition report information based on the
inspection result to said first radio
_communication apparatus through a second channel
_thaf transmits data to said first radio | |
_pcommunication apparatus, o . _
15:'the receiving step of receiving channel condition
report infermation from a second radio
eeemﬁunication'apparatus; and
t_he delaying step of temporarily dela_ying data
transmission based on said channel condition
26 ~notification infofmetion.
10; The radio communication method according
"fo claim 9, wherein the delaying step delays data
“pfransmiSSion.upon reception of channel condition
'__frepbrf information that the channel condition is
”-2s.°§obri
| 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 Replaced




to 'transm ssion control section 308. Transnission conttol section 308
controls data transm ssion section 301 of the nobile staﬂlmumu‘““um”w
af orenent.i oned LAUL schene when the channel condition fa

of fading. More specifically, in this syst channel deté&ribratidh
detection section 304 detects the channel condition of uplink channel 302.
In this 20 case, the channel condition is detected using a nulti-path
profile, signghkeluabivimmand 06 eréRe REhhtmednat yaidi valoe, reéporihi s
detected channel condition is transnltted fromtransm ssion section 305 as
the report infgeetmatioget Der tiahdietised Ahrdaighi thae dhammé la

f eedback signal and received by.reception section 307 of the nobile station

usi ng downl i 'widdmntdie 38@malIlean, adaiwnttr amfnmttsamsmd sgohomnol | ed by
transm ssion control section 308
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13* based on the channel condition report information included in the

recei ved feedback signal. The operations of channel deterioration detection
section 304 and transm ssion control 5 section 308 are as descri bed above.
When the channel condition is poor, for exgqple, when the channel condition
Is in a valley of fading, this transm ssion control tenporarily stops and
del ays transm ssion of data other than 10 real tine information with a

requi renment o{pd@f@xcspuch as voice. This greatly prevents unnecessary
retransm ssions of data affected by fading. This can alleviate contention

of channels and acoprepdpad beywhmun L tionf Apparatusliof the
Furthernore, since control is perforned so that data transmssion is
avoi ded when ppe s£éateincadittion faolerates walredustfiamndnithe
transmission efficiency of the uplink channel with
5 1light load and sends the channel condition report
information of the downlink channel with heavy load
to the communication terminal as a feedback signal.
'While tne'radio channel condition of ths downlink
'cnannel is pnor, data'transmission is temporarily
“10 ”delayed.accordingiu)this channel condition report
o _information. This prevents unnecessary
'retransmissions and alleviates contention of
'fchannels._ Data transmission is restarted.when the

fjnormal channl condition of the transmission path

'fiSrais restored.



possi‘ble to performdata transm ssion only when the channel condition is
favorable. 20 Mor eover, when transm ssion control section 308

recei ves channel condition report information that the channel condition is
favorabl e, transm ssion control section 308 can restart data transm ssion.
This reduces data retransmssions 25 and igﬁgles efficient data

transm ssion. As shown above, since controlt/i® perforned so that channel
condition report information is sent using a channel with a snmall anount of
transm ssion 14 and data transm ssion is avoi ded when the channel
condition falls into a valley of fading, it is possible to efficiently
perform-data transm ssion coﬁOBdLEover a channel whoseBARBnnel condition is
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 DOWNL INK -
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5. “t'o'be nonitored and carry out data transmission only when the channel
condition is favorable. This is especially useful for asymretric traffic.
Therefore, this radi o comruni cati on system provi des data transm ssi on
control at the 10 occurrence of fading and nmeasures for accommodation of
asymmetric traffic, enables effective utilhﬁgéion of channel s and
accommodati on of asymmetric traffic in hig ta rate nultinedia
comuni cations. 15 As shown above, the present enbodi nent allows the
transm ssion 8ticiency to be inproved under fafgﬁg condi ti ons by

h

_ controlllng<€ a transnissi Ba over the upllnk o el using the downl i nk
channel whenit he htion frats—mto = ey of 20 ﬁﬂ% fbﬁiS
is a diagram|to|exREGERTH 0N .a<ymet;|BEMQWEA'E|%c %ﬁ%
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conmmuni cati on apparatus of the present invention. 25 FIG 8A indicates the-
case where the LAUL schene is introduced to the FDD system and FI G 8B

i ndi cates the case where the LAUL schene is introduced to the TDD system
.15 For high data rate radi o communi cations, asymetric traffic occurs due
to such services as accesses to/from ser and Internet, nulticast and
broadcast. It is possible to use the LALﬂ?rAS/stemS in which we use the
uplink channel with [ight | oad and control the downlink channel with heavy
| oad, thus nmake it possible jOBBUESi ci ently acconmodat BASEe asymmetric

traffic above. That is, sin el condition repor¢TAPfGN MBtion is sent
using 10 a lchannel with I'ight 1oad, 2i0t1 i's possible to
| = 202 203
DATA TRANSMISS | ON ~~ " | RECEPTION DATA
INPUT —*|  SECTION ™ SECTION |~ OUTPUT
UPLINK
T 208 l 204
S~ : o~
CHANNEL
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e?ficféntly control data transmission in a channel whose channel condition
is to be nonitored. More specifically, as shown in FIG 8A and FI G 8B, the
FDD system can control downlink channel 15 402 with heavy traffic by

i ntroduci ng the LAUL schene to uplink channel 401, and the TDD system can
control the downlink channel by introdﬁgia% the LAUL schene to the uplink
channel 403, that is, by introducing t / UL schene to uplink slots in
frame 20 404 shown in FIG 8B. As shown above, introducing the LAUL system
to the uplink channel makes it possible to inprove the transm ssion
efficiency and accommodate asymretri-c traffic under fading conditions in
the 25 FDD systemor TDD system It is also possible to introduce the
LAUL systemto the downlink channel. The present invention is not |imted
to Enbodi nents 1 and 2 above, but can be inplenented '

INTRODUCT ION
OF LAUL

40 FDD —~/ 402 FDD
~ Yy |

\ ] \ P

UPLINK | © DOWNLINK —»f

FIG.8A

403 TOD I o
g 1

UPLINK/ ——>f
DOWNL | NK ) TNTRODUCT TON
' | OF LAUL

FIG.8B



16 with various nodifications. For exanple, Enbodinments 1 and 2 above

expl ai ned. t'he case where the conmunication termnal apparatus is a mobile
station, but the present invention is also 5 applicable to cases where the
connunication term nal apparatus is a comrunication term nal other than a
nobi |l e station. As expl ai ned above, the present invention controls data
transm ssi on when the channel 10 conditjon of either one or both of the
upl i nk channel and downlink channel is/are poor, using the channel whose

chamnel cond. 58 h3nge Sathwatle kLB e, chenne condition, thus

asymetric t1ed f b§selﬂa:€erofa thedi pr¢semndirdveAtiohn iBi @8 Jitederitat @nhécbis8ary

mul timedi a retransmissions and alleviate contention of channels by temporarily delaying
transmission of data when the condition of the radio channels is poor and
restarting it when the normal condition of the transmission path is restored.
Introducing this method to the uplink or downlink channels can solve the
problem of accommodation of asymmetric traffic.

Accordingly, the invention provides a radio communication apparatus
comprising: inspecting means for inspecting a channel condition of a first
channel that receives data from an other station; and transmitting means for

. transmitting channel condition report information based on the result of the
inspection by the inspecting means to said other station through a second
channel that transmits a data to said other station,wherein the transmitting
means transmit said channel condition report information when there is
sufficient capacity for the traffic of the second channel.

The invention further provides a communication terminal apparatus

incorporating the above radio communication apparatus and a radio

communication method.

Brief Description of Drawings

Fig. 1 is a diagram showing an outlined configuration of a
conventional radio communication system;

Y Fig. 2A and Fig. 2B are diagrams to explain a symmetric traffic
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 inveniion;

Fig 4 is a block diagram showing an internal configuration of a
channel deterioration detection section in the radio communication

apparatus shown in Fig 3;

Fig 5 is a block diagram showing an internal configuration of the

transmission control section REPLACEMENT SHEET
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communi cati.ons. This appldcation is based on the Japanese Patent

Appl i cat i_on‘No. HEI 10- 184167 filedon June 30, 1998, 20 entire conte .
which is expressly incorporated by reference herein. | nE ﬁulull“l uﬂ!uji |
Applicability The present invention is applicable to a c 290

apparatus or a communi cation term nal apparatus such :as nobile station in a
digital radio communicati on system 17 1. A radi o communi cati on

apparatus coppri sing..:.1 nspecting means for. inspecting a channel condition
of a first channel r%ﬁé? cﬁﬁacrgwé%tm gpP%ﬁ’f‘é%cgﬂP&m ation; and _
transmtting meangspectingaffdtind o0 ikdetiilg @08HAhNeD dopldefibni of ar fibét on

based on the result of the inspection by theTnspecti ng
channel that receives data from an other station; an

transmitting means for transmitting channel condition report

information based on the result of the inspection by the inspecting

means to said other station through a second channel that transmits
a data to said other station,

wherein the transmitting means transmits said channel
condition report information when there is sufficient capacity for the
traffic of the second channel.

N 2. A radio communication apparatus according to claim 1, further
" comprising:
receiving means for receiving channel condition report
information from the other station; and
delaying means for temporarily delaying data transmission

based on said channel condition report information.

3. The radio communication apparatus according to claim 2,
wherein the delaying means delays data transmission upon reception
of channel condition report information that the channel condition is

poor.

4. The radio communication apparatus according to claim 2 or

oty

claim 3, wherein the delaying means delays transmission of data other

than data with a considerable delay.

S. The radio communication apparatus according to anyone of

* claim 2 to 4, wherein the delaying means restarts data transmission

upon reception of channel condition report information that the

REPLACEMENT SHEET
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nmeans to said other station through a second channel that tTamsmts—a—data—
to said ot her station, wherein the transmtti ng neans trapsm”",amnm

channel .condition report information when there is sufficieg HI"“HH"’
the traffic of the second channel. 2. A radi o communi cati oh apparamuss "«
according to claim1, further conprising: receiving means for receiving
channel condition report information frd8the other station; ~and del ayi ng
means for tenporarily delaying data transm ssion based on said channel
condition report information. 3. The radi o comuni cation apparatus
according tasclaim Zomhengidlidde dehiiralo aBaRaHiYl Axmyilsy @ 4T apsdipssi on
upon recepti-en of channel condition report intornmation t at the channel

condi ti on i scQIBERUNKAationThapparituis osaithi tadiooncampanaicasionc capparauiso
claim2 or claimg3. wherein the delaying means delays transmission of data
ot her than a%ﬁrﬁpﬁsmg'a consi der abl e del ay. 5. The radi o conmuni cati on

apparatus accor diipgpeetiaByRI¥arYf for inspecting a channel condition of a first
- channel that receives data from an other station; and
transmitting means for transmitting channel condition report

information based on a result of the inspection by the inspecting

means to said other station through a second channel that transmits
data to said other station,

wherein the transmitting means transmits said channel

N condition report information when there is sufficient capacity for the
traffic of the second channel.

7. A base station apparatus having a radio communication
apparatus, said radio communication apparatus comprising:
inspecting means for inspecting a channel condition of a first
channel that receives data from an othe;taﬁon; and
transmitfing means for transmitting channel condition report

information based on a result of the inspection by the inspecting

means to said other station through a second channel that transmits
data to said other station,

wherein the transmitting means transmits said channel

condition report information when there is sufficient capacity for the

traffic of the second channel.

8.  Aradio communication method comprising the steps of:

inspecting a channel condition of a first channel that receives

data from a first radio communication apparatus;

transmitting channel condition report information based on the

result of an inspection by an inspecting means to said first radio
REPLAGEVF"7 SHEET
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claim2 to 4, wherein the delaying nmeans restarts data transm ssion up on
reception of channel condition report information that t m“ummuum”“ul
condition is favourabl e. 18 6. A communi cation

having a radio comunication apparatus, said radio com‘rum ‘cat'i off

apparatus conprising: inspecting nmeans for I nspecting a channel condition
of a first channel that receives data f#3m an other station; and

based on o FebtREnitetion Astiaris ofhroyePE sehse Fb%%ﬂ?iﬁtﬁ@%%%%r Bt her
station thrgugh @ SefOMksthaRis! céﬁ%ﬁuﬁi@iﬁiﬁ leppsbtus0 afl desdippphrisy at i on.

wherein the transmtting neans transmts said channel condi DOT t
i nf or mat i ondelesinghealata) strapsmissions chased t wof osaidhechannel ccondition second
channel .

information.

9.  The radio communication method according to claim 8, wherein

data transmission is delayed upon reception of channel condition

report information that a channel condition is poor.

10. The radio communication method according to claim 8, or claim
9, wherein when an amount of transmission in the first channel and
v that of the second channel are asymmetric, channel condition report
information is transmitted through the -;:hannel with the smaller

amount of transmission.
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7. A base stationappar atus—tavi ng—a r adi o conmmuni cati on appar at us,

a0 o et o KA IR mW“WMW i

station; and transmitting®neland® fér transm tﬂéﬁ&scha%el
|nformat|on based on a result of the inspectio

sai d

et O™ repor

nsp
said other station through a second cha¥el tﬁh@e{'j ansm §s gt%m@m
ot her station, wherein the transmtting.nmeans transnts $aid.chaone

condi tion rempAT IS'CRATMEDISYhen there is sufficient capaci ty for the

traffic of the second channel. 8. A radi o conmmuni catio

the steps of: inspecting a channel condition of a first channel that

Channel - conbi t1 o tPaks FRmEGRGE KRR R BBpfBRARAT of " 2n Thspecti on

by an inspecti nginspresingOnsctirtk for shspéstig a channel condition of a first

channel that receives data from another station; and

transmtting

fransmitting means for transmitting channel condition report

information based on an inspection result to said other station

through a second channel that transmits data to said other station;

wherein the second channel has, in use, a light traffic load.

comprising :

2. A radio communication apparatus according to claim 1, further

receiving means for receiving channel condition report

information from the other station; and
delaying means for temporarily delaying data

based on said channel condition report information.

3. The radio communication apparatus according

transmission

to claim __2_3

wherein the delaying means delays data transmission upon reception
of channel condition report information that the channel condition is

poor.

4. The radio communication apparatus according to claim 2 or

claim 3, wherein the delaying means delays transmission of data other

than data with a considerable delay.

5. The radio communication apparatus according to any one of

————

claims 2 to 4, wherein the delaying means restarts data transmission

upon reception of channel condition report information that the

channel condition is favorable.

This Sheet Has Been Replaced

'ng

9_00 oooa\c\ "ﬁ

2 AW\ °*°



19 conmuni cati on second channel that tr ] ENR SWEET
said first radio cor aratus and tenporarily d

transm ssi ons based ﬂ‘ﬂa ond| tion information. 9. The 6\??380
comuni cati on et hod |m8 wherein data trafsii 2sk ol

del ayed, upon reception of channel condltlon report informatliqn that a
channel condition is poor. The radl® communi cati on nmetHod according to

claim8, or claim?9, vvhereln vvhen an ampunt of transm ssi on llnt-he—fiest

channel ande} hat Aof cbhremsgfhieados hatsighindile appara@ius Cc haphingneh ceadid i on
report information is transmtted through the channel with the snaller
anount of teemepBigatipn apparatus, said  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 tb said other station;

wherein the second channel has, in use, a light load.

.\/_,_ Z_ A base station apparatus having a radio communication
apparatus, said 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;

wherein the second channel has in use, a light load.

8. A radio communication method comprising :

the inspecting step of inspecting the channel condition of a first

'-\,/ channel that receives 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;

the receiving step of receiving channel condition report the
information from a second radio communication apparatué; and

the delaying step of temporarily delaying data transmission

based on said channel condition notification information.
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9. The radio communication method according to claim 8, wherein

the delaying step delays data transmission upon reception of channel -

condition report information that the channel condition is poor.

10. The radio communication method according to claim 8 or claim
_9 wherein the amount of transmission in the first channel and that of
the second channel are asymmetric, the channel condition report
information is transmitted through the bhannel with the smaller

amount of transmission.
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