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DESCRIPTION MOBILE STATION, AND METHOD FOR NOTIFYING
STATUS OF MOBILE STATION AND WIRELESS CHANNEL 5
TECHNICAL FIELD The present invention relates to mobile stations,
base stations and radio channel condition reporting methods in radio
communication systems with 10 discontinuously receiving mobile stations.
BACKGROUND ART HSDPﬁg—E eﬁSiBDownlink Packet Access)
standardized in 3GPP as a 3.5th aeneratlon mobile 15 communication
scheme is a packet communication based downlink transm|SS|on scheme.

In e HIRPESTUsAIAA ISy RsMilsd ok imsHsaQ @}’ﬂ‘éﬁ"}%ﬁﬂ%rdﬂ“%OBlLE
shared physical chanrqe“dﬁ@@%% ({x}%ﬁgge%ﬁmﬁg@own ink

Shared Channel) shared among multiple users in a cell. 20Also in the
HSDPA, the presence of data in the HS-PDSCH is reported in a shared

Cf’g[f%ll\ﬁ]@r]‘glel HPz3CCH (High-Speed Shared Control Channel). A

the HS-SCCH in a predetermined timing, and if
the mobifetstatioher8 eshiesi 257 Big A&l to Titicatethat some Hataglestinddions,

fertbat @Q@'@ station jsHn thell§13CEH dhe 8‘Pbﬂ%§téﬁ%r§ﬁei‘f%5p®§% ing
by recelvmg the HS-PDSCH immediately after the receptlon of the signal.
AT RSP mbBile" @8R tRAEMIS EOF (Cifingly Stems with

discontinuously receiving mobile stations.

BACKGROUND ART
HSDPA (High Speed Downlink Packet Access)

standardized in 3GPP as a 3.5 generation mobile

communication scheme is a packet communication based
downlink transmission scheme. In the HSDPA, user data
is transmitted _n a time divisional manner in a shared
physical channel HS-PDSCH (High-Speed Physical Downlink
Shared Channel) shared among multiple users in a cell.

Also in the HSDPA, the presence of data in the
HS-PDSCH is reported in a shared control channel HS-SCCH
(High-Speed Shared Control Channel).

A mobile station receives the HS-SCCH in a
predetermined timing, and if the mobile station receives
a signal to indicate that some data destined for that
mobile station is in the HS-SCCH, the mobile statiocon
receives data by receiving the HS-PDSCH immediately after
the reception of the signal.

Also, each mobile station transmits CQI (Channel
Quality Indicator) indicative of the condition of a radio
channel in an uplink dedicated physical channel HS-DPCCH
(High-Speed Dedicated Physical Control Channel).

A base station performs scheduling to determine for

which user the user data is to be transmitted in the next
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30 Quiality Indicator) indicative of the condition of a radio channel in an

uplink dedicated physical channel HS-DPCCH (High-Speed Dedicated

Physical Control Channel). Abase station performs scheduling to

determine for which user the user data is to be transmitted in the next
HS-PDSCH frame taking into account the CQis and/or others for the

fonie Statlohs ane disordomdutisinicaptiitnt Srelr 8d M@egd/or others

{)M@dg}aachﬁsé% .?Q%iiﬁ% sghﬂmeh 5 neQntsal aedd&r@m&s@@mg%a@éw@bt ion,
as on the , S ,t e base station transmits some information
PR AT AR Tt e BF Mo Bt e e PBSCrER s and
tHrSaS@@EcigAdcrmmdi@giwehe mobiterstations zae ilentify ﬁtgedéhmﬂalation

and degoding scheme, 10An exemplary operation otaradi e information

communication system in compliance with the HSDPA scheme is
Hescbed With feféreABEoFMIGTE L 1lithé HSDPA SthehBSh¥€Rhieot the
ae-peyindicallyreperiedfronyuahile stations regandless,of thesprasencee

data. A base sit%téor?tpiezgormsatgeCgi(gl?ng%glﬂation depending on th

15 oé .
%:a o ControftransMission. IYn(J)C ata’is recelveé‘“‘ﬁ)% 8%reaa% err%?n% Slng

simegpeeiod, the base station and the mobile stations may release radio

resourcgs, inarderte ayaid peductionsip ytilzation 20, efficlency i ihe, cation

radio resources and consumption of battery energy of the mobile stations.
SUBSEHuehlly AffEnlsoRieTRW doWniikdlid irecéiferme 1s described

fransmissigr buffer sthe baserstation.and the mobile stations set up the

radio resources in 25 accordance with a p redete rained procedure again

to resumé c& r‘%uﬁligﬁ%%s.sﬁgé%ﬂ%e b%%ee st éolhstrﬁﬁ%%itg T’hrelfﬁgg cally
frapenn a defaudinfonmats Inethis edsepdatarteana mission snay betdelaysglsence
by ajime.period required o setup the [adio resources, 3010.0pder §0 1+ 5+ 1 on

address this problem, discontinuous transmission (DTX) /discontinuous

@&@@mﬁ¢@g®®%%%he CQIs to control transmission. If no

data is received for a predetermined time period, the
base station and the mobile stations may release radio
resources 1n order to avoid reduction in utilization
efficiency of the radio resources and consumption of
battery energy of the mobile stations.

Subsequently, when some new downlink data 1is
received in a transmission buffer, the base station and
the mobile stations set up the radio resources in
accordance with a predetermined procedure again to resume
communications. Then, the base station transmits the
first frame in a default format. In this case, data
transmission may be delayed by a time period required
to set up the radio resources.

In order to address this problem, discontinuous
transmission (DTX) /discontinuous reception (DRX) may
be applied in radio communication systems. In the
DTX/DRX, +f no data has been received for a predetermined

time period, mobile stations activate DTX/DRX to decrease
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be applied in radio communication systems. In the DTX/DRX, if no data
has been received for a predetermined time period, mobile stations
activate DTX/DRX to decrease the frequency of transmissions and
receptions. In this manner, it is possible to improve utilization efficiency of
the radio resources and reduce consumption of battery energy of the

obile §@QQQ§& 5&”&5%@% radiosconmnau @iﬁ@i%ﬁyéi%‘iian s. In this
compliance with the DTX/DRX is described with reference to FIG. 2. . |
RIS 5/ tHe HSPDR TR the HE S CRRIANGGhR He-DBEEH At L T eiency

geéneiatizec: micoDE BCHY, R eGChhand &\ CCH - respectively. AlSdbattery
Eh?eﬁf"cﬁ efer TRRX represents sat%rgqegg@_ined cycle of the DRX (DRX

cycle)”The DRX cycle may be expressed in form of 2k where kisa
positivedrite ot S RHIS 8¥scHpEo? s6AB@YIahsie fype of figsibem 1in
BIXAAR% iscapplied. Hn the-dynamio RI XIRRXe i 80 datadhasiheenre ference

recei}yed in tywo consecutive frames under a certain DRX cycle TDRX, the
bRXEYEle TDRx is doubled. For example, if no data is in two
consecutive fames ih,the De DTH, BDAOBIle station $8tsINE garameter ke

fo-20he-equal 10.14n the DRX gycle PR 30d halts to yanspyt tgﬁ]g%lL CCH,

Then, if no data is in two consecutive DRX cycles in the DL DCH,
PRICGEle iy Goubled (kE2P:  TiFRe® WheR S6ME datadeSBRETSChES 2

pobie stationiis eecelved,the basecstationgsansmitscthe fiest 9 framenid prx
a burst in a default format. In t e,subg.e%uent frames where the C(gl is y
SVATABIE" the itk addptation i€ appliéd ddbérding dHfhe THI.1S STRgsTt1ve

abhavegmaentioned application of the DIX/DRX may enable a session to be

maintai ile estaplishi 0.line for a long {j jod wijthou :
releasin?gr\llzgr}é,:aittgi)né]él §pé g%%p?:e%&%qées%% i(%:)hgmya%ga@gi% (%\2/1% |ca(%§d the

BdntroPRoF sétting RiB theradio FeBotifes A& Biduicker résPdnselbefore data
thedransmission ot hediest frame.is thedwisdt 6an be achievadewhish der a
g@%f§f§”@ﬁ?““§clc Tprx, the DRX cycle Tprx 1s doubled.

For example, if noc data is in two consecutive frames
in the DL DCH, a mobile station sets the parameter k to
be equal to 1 in the DRX cycle Tprx and halts to transmit
the CQI. Then, if nodatais in two consecutive DRX cycles
in the DL DCH, the DRX cycle is doubled (k=2).

Then, when some data destined for that mobile
station i=s received, the base station transmits the first
frame in a burst in a default format. In the subsequent
frames where the CQI is available, the link adaptation
is applied depending on the CQI.

The above-mentioned applicat:ion of the DTX/DRX may
enable a session to be maintained while establishing a
line for a long time period without releasing and setting
up radio rescurces, which may avoid complicated control
for setting up the radio resources. Also, a quicker
response before the transmission of the first frame in

the burst can be achieved, which may efficiently avoid
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delay involved in the setting up of the radio resources. DISCLOSURE OF
INVENTION [PROBLEM TO BE SOLVED BY THE INVENTION]
5However, tne above-mentioned prior techniques may have some
problems as presented below. In cases where the DIX/DAX is
applied a base station has no knowledge of the COI at transmission of
e first frame ll-fl gépgnsettrp reg%pttl,gn of some %t@ 18 q:ng dthus gaensn(%r ces.
per or% suitable | aptatlon It the trgnsmlssmn cannot
conducted in the base station under appropriate MCS and/or transmission

power; thereris adigheyg viskithaba mobile station may erroneously receive
r exam e as illustrated in FIG. 3,

the DL CON and/or the DL DON. 1
e HEE BHAGGR mitkt |ﬁ%tt%EtPe F?an?rﬁgs ﬁ%ﬂ?% Iedge of the

QQ_I , and shusvnorgppropriat® nkeadaptatian cadbe applied: Asanésulteis may
isikely hgj the pobile giation may,erongously regeiye, the DL CON

/or the 20 L DON e mo e station erroneously receives the DL

CON, thBRisCit feDIvEeHTahnet b TompRYely: Fecained, HfmoBiléoase

stafen eannek kecgive forneaddiional D cyale; rasultingdn i@ s 1on of
delay. Also If the DL CON is erroneously received in the 25 mobile

5fafiort, te’mobifeSatioh tohfiRE o the" BRX SIMTMS t&%k, Whert (S data
fransmitting sider(the thbape statiom) esroneauslysdeiermines dab thet 1on .

mobie statin, nas sjrmgd fop e DRX. dhete fsatisk Al e DASe e 1 s

station may unnecessarily transmit the DL CON an ODL D
Alsplifitha DRR eyckuP Earitrolled ® HE §radudtly gréaten gieiprX eycleover,

{seade qvendf trangmissiop of goree data s desired Jesultingsin jarge! y
gelay. 250 &1 ink adaptation ganngt e ARpropiat® Y. the pL e

For example, as illustrated in FIG. 3, the base
station must initiate the transmission without knowledge
of the CQI, and thus no appropriate link adaptation can
be applied. As a result, it is likely that the mobile
station may erroneously receive the DL CCH and/or the
DL DCH. If the mobile station erroneously receives the
DL, CCH, that is, if the DL CCH cannot be completely
received, the mobile station cannot receive for one
additional DRX cycle, resulting in larger delay.

Alsc¢ 1f the DL CCH is erroneously received in the
mobile station, the mobile station continues on the DRX.
In this case, when the transmitting side (the base
station) erroneously determines that the mobile station
has returned from the DRX, there is a risk that the base
station may unnecessarily transmit the DL CCH and/or the
DL DCH.

Also 1if the DR¥ cycle 1s controlled to be gradually
greater, the DRX cycle i1is made even if transmission of
some data 1s desired, resulting in larger delay.

Also, the link adaptation cannot be appropriately
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applied, resulting in inefficient radio utilization. The present invention
addresses the above-mentioned problems. One object of the present
invention is to provide a mobile station, a base station and a radio channel
condition reporting method for enabling appropriate link adaptation to be
applied even under the DRX. [MEANS FOR SOLVING THE PROBLEM]

101p ordey to gvercame the apgve-mentioned prablems, pge fgature 95@;? on.

present invention relates to a mobile station, comprising: a radio channe
conditioh FEp PRSI Fe potiirRyihfofRathdFficaiios of& Adio channel

sengditionat arecaptian g (emduration)dn &5 gliseentivgouseceptier.ent
Accordigg to the fetaturekinforr%ation indlijcaiive of a radio chan%el fati
tonditioncan blesrep%rped%' aDase stationat asriééepqti8rl? tima}ng fio© statren
disdorttinueubireception ffor exampls, immaediatelydefore theretéption for

Liming; 20Qne 6 pfi the present inygationrelates to 4 Base YN g even

comprising: a data channel generation unit generating a data channel;
4Rd & ¥rahSiRis&iBH control unit applying link adaptation depending on a
radio channel condition reported from a mobile station a 25 predetermined

ime ;E’glf%e?og ra@gﬁ@?ﬁ%ti@ﬁg ap ggﬂﬂqijting the data channel.

ccor the feature, link adaptation can be applied depending on a
radio channelmdndition, syehrasoan € Qihrepoted romenrnolilesstationpb lems,

and adatg channet30canbedansmitied; o ,  One featyre.of the presenty, ; 1 o

invention relates to a method of reporting a radio channel condition, the .
FrietHot TamSTRIMYhE $fePs of: hfobllestationTépeRing feriatighP T t 109
indicative pba tadigchanmel-eenditioR indicative of a radio channel

condition at a reception timing (on duration) in
discontinuosus reception.

According to the feature, 1nformation indicative
of a radio channel condition can be reported tc a base
station at a reception timing indiscontinuous reception,
for example, immediately before the reception timing.

One feature of the present invention relates to a
base station comprising: a data channel generation unit
generating a data channel; and a transmissiocon control
unit applying link adaptation depending on a radio
channel c 'ndition reported from a mobile station a
predetermined time before a transmission timing and
transmitting the data channel.

According to the feature, link adaptation can be
applied depending on a radio channel condition, such as
a CQIL, reported from a mobile station, and a data channel
can be transmitted.

One feature of the present invention relates to a
method of reporting a radio channel condition, the method
comprising the steps of: a mobile station reporting

information indicative of a radioc channel condition
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dependinu on a reception timing in discontinuous reception; a base
station generating a data channel; and the base station applying link
adaptation depending on the radio channel condition reported from the
mobile 5 station a predetermined time before a transmission timing and
transmitting the data channel. Accordingto the feature, the mobile

siafien eanyepert the infarmation indicatiye afthe radio;chappel conditian
at a reception timing in discontinuous 10 reception, for example,

MRREMAE R befbre thé FeSétion GMiAG ThEDRE Stdtidhedan sppfyhe L and
linkeadapiation tlepenrding: e the radio channed aensition; suchasgheding on

Ql, reported from the mobile station and transmit the data channel. 15 . .
AV A AGE GRS INVERTION] Aecordihg I ihe embSiment of o0 e
thegdresantanvestidbat it ispossibld o dviierMobiterstationig basgn timing
station.andha radio-.chagnel candijtionsrepariing 29 method for enabling
appropriate link adaptation to be agplied even under the DRX. BRIEF
DESCRIFITORNBEBRANINGS ERS 14¢ & schéifiattUiagrgmstation can
Hasgteating @n2s transoussionivethad daicompliarcewith the HSRDA channel
scheme; FIG. 2 . . , . .
condition Tat a reception timing in discontinuous
reception, for example, immediately before the reception
timing. The base station can apply the link adaptation
depending on the radio channel condition, such as the
CQI, reported from the mobile station and transmit the

data channel.

[ADVANTAGE OF THE INVENTION]

According to the embocdiments of the present
invention, 1t 1s possible to provide a mobile station,
a base station and a radio channel condition reporting
method for enabling appropriate link adaptation to be

applied even under the DRX.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic diagram illustrating a
transmission method in compliance with the HSPDA scheme;

FIG. Z is a schematic diagram 11llustrating DRX;

FIG. 3 1s a schematic diagram illustrating DRX;

FIG. 4 1s a schematic diagram illustrating a DRX
method according to one embodiment of the present
invention:

FIG. 5 1s a block diagram illustrating a mobile
station according to one embodiment of the present
invention;

FIG. 6 1s a flow diagram illustrating an operaticn



10

15

20

25

30

is a schematic diagram illustrating DRX; FIG, 3 is a schematic diagram
illustrating DRX; FIG, 4

of a mobile station according to one embodiment of the
present invention;

FIG. 7 is a block diagram illustrating a base
station according to one embodiment of the present
invention; and

FIG. 8 is a flow diagram illustrating an operation
of a base station according to one embodiment of the

present 1nvention.

LIST OF REFERENCE SYMBOLS

100: mobile station

200: base station

BEST MODE FOE CARRYING OUT THE INVENTION

Embodiments of the present invention will be
described in detail with reference to the accompanying
drawings beicw. Throughout the drawings, identical
reference symbols are used for elements having the same
functions, and descriptions thereof are not repeated.

A radio communication system according to one
embodiment of the present invention 1s described with
reference to FIG. 4.

In this embodiment, the radic communication system
includes a mobile station and a base station.

In this embodiment, 1t is supposed that data is
transmitted in downlinks. In other words, the base
station transmits a DL CCH (Downlink Control Channel)
and a DL DCH (Downlink Data Channel) in downlinks while
the mobile station transmits a UL CCH (Uplink Control
Channel) in uplinks.

In the radio communication system of the present
embodiment, the mobile station transmits a radio channel
condition 1n an opposite link immediately before a

reception timing of the DRX. For example, even when the
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is a schematic diagram illustrating a DRX method according to one
embodiment of the present 30invention; FIG. 5 iS a block diagram
illustrating a mobile station according to one embodiment of the Present
invenLion; FIG. 6 is a flow diagram illustrating an operation of a mobile
station according to one embodiment of the present invention; FIG. 7 is a

Hlopk clagrem llusirating 4 bege 2o A6eping 10,008 STRRAIREM, 50
channel condition, such as CQI, in the UL CCH immediately
before the reception timing of the DL CCH.

The base station applies appropriate link
adaptation from the first frame in a burst depending on
the radio channel condition, such as the CQI, transmitted
from the mobile station.

In this manner, the base station can obtain the CQI
immediately pefore a transmission timing of the DL CCH,
and thus appropriate link adaptation can be applied to
at least one of the DL CCH and the DL DCH.

Next, a mobile station according to one embodiment
of the present invention is described with reference to
FIG. 5.

In this embodiment, a mobile station 100 includes
a transmitter including a transmission and receptionunit
102 with an antenna, a RF reception unit 104 receiving
output signals of the transmission and reception unit
102, a DL CCH reception unit 106 receiving output signals
of the RF reception unit 104, a DL DCH reception unit
108, a DRX control unit 110 serving as a DRX control unit
receiving output signals of the DL CCH reception unit
106, a CQI measurement unit 112, a UL CCH generation unit
114 serving as a radio channel condition reporting unit
receiving output signals of the DRX control unit 110 and
the CQI measurement unit 112, and a RF transmission unit
116 receiving output signals of the UL CCH generation
unit 114. Output signals of the DL CCH reception unit
106 are supplied to the DL DCH receptionunit 108. Output
signals of the DRX control unit 110 are supplied to the
RF reception unit 104. OQutput signals c¢f the RF
transmission unit 116 are supplied to the transmission
and reception unit 102.

Data transmitted from the base station 200 is
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FIG. 8 is a flow diagram illustrating an operation of a base station
according to one embodiment of the present invention. 10 LIST OF
REFERENCE SYMBOLS 100: mobile station 200: base station BEST
MODE FOR CARRYING OUT THE INVENTION 15Embodiments of the
present invention will be described in detail with reference to the

aceompanying drayings-below, Throughouyt the drawingsidenfical n s s 5 on

reférence symbols are used for elements having the same functions, and

aEstriptRms Bickedf ard At répeated. DOA rBdio E6ARRIARIEATONSYStem! 04

aceeudinacte ope embediment aithe present inveption is deseribed Withang
referencﬁﬁ to FIG. 4. In this embodiment, the radio communication

SysTHT MBIUABS a HidHie Sfatiof B a bAsé Sfatibm JomithisS ception unit
émbodinentDit i9 Stippesedphat data isittadshiitted dntdosvidl Dksmkpasthieremen t
wards, the base station transmits a DL CCH (Downlink Control Channel)

and a DL DCH (Downlink Data Channel) in downlinks while the mobile

station trafi§mits-a ©EICCI8 AgpliRk @ontid 8D CHahndlPmubig&. PL RCHS .

thesadio cammymication systerp of the present embodiment: fedvebilthether
station transmits a radio chapnel condition in an ppposite link immediately

B&Sre & fecpfliortintiRg 8f tha’DRX F o Bkalip eﬁe&eﬁ%ﬁ&%% DRXD the
Blin efféctothe aubbile statornrmay tepert thé radiéicharimeheonditiarhe DL CCH

ARG LL O P i AL <nec
some data destined for the mobile station is present,
1t extracts information indicative of MCS (Modulation
Coding Scheme) of DL DCH frames from the DL CCH.

In addition, the DL CCH reception unit 106 reports
received contents to the DL DCH reception unit 108 and
the DRX contirol unit 110. For e ample, the DL CCH
reception unit 106 reports information regarding the
presence of received data to the DRX control unit 110
and supplies the MCS of the DL DCH frames to the DL DCH
reception unit 108.

Also, the DL CCH receptionunit 106 receives control
commands indicating to enter a discontinuous reception
condition, for example, from the base station 200 if the
control commands are transmitted in the DL CCHs, and then
supplies them to the DRX control unit 110.

The DL DCH reception unit 108 receives a DL DCH in
accordance with the information, such as the MCS,
reported by the DL CCH reception unit 106.

The DRX control unit 110 controls a DRX cycle based
on the information reported from the DL CCH reception
unit 106 for indicating the presence of some data destined
for 1its own mobile station. For example, as described

with reference to FIG. 1 and FIG. Z, if the DRX control
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5 adaptation from the first frame in a burst depending on the radio

channel condition, such as the CQI, transmitted from the mobile station.

In this manner, the base station can obtain the CQI immediately before a
transmission timing of the DL CON, 10 and thus appropriate link

adaptation can be applied to at least one of the DL CON and the DL DON.

Next, a ile station according to one embodiment of the present
NS dES Bed St TTBrence 5 FIG 5. Toin 1R bcaRert o7

‘mobile statiorg 1004ricludesd attransmitteinéluding e tfrarsndssidrearglinafter
ERPRUGILUNE 302k ar-anigune & RE LgogRlion INIJRLeceNG, £ranes,

output signals of the transmission and reception unit 102, a DLOCH ‘
¥&ceph6n Ohit 266irecéivingVuitptiP digndi§ 20 DRthe RES feReftittuNith 2t the
104, a Pt 1ROEgeeeptiendind 408, DRXcGorikoh tpitt £10 serwingras aontrol
D c%ngﬁzl unit re%eivi%qout %}Si%g}? of thelDL CON reception unit

Liﬁé, a measurément unit 5, a CBKICge%ération unit 114 serving

as a radid eltannehcondiign repoiting Linit 25 teceivihgeoutput sighals of
hesRRX control yoit 110 and the, CQLpeasurepent ait 112,an1aREr ¢ prx

transmission unit 116 receiving output signals of the DI, CON generation
THTE 1 B4 1OUP GRSt the? BE ECA Recepiidn'tintt 108™HP& BGspligd R L 1 ed

theobL DOH reception wilcO8t Output 30 signals ofthe DG cendrol Hijt that
1%0 are s%pcpli%d to the RE receg}t'on unit 104. O%tgut signals of the RE
1S n on

‘fraﬁsr%lssmn Unit 116 afe §t?p%ﬁ tothe ?r%ﬁgn%ission and rgge&%ne§n| ered.

102. Dafaltrglqisiimue_'daﬁnom uh@b@éﬁgtamm@ﬁs_mpp]iéldlt@ theRbrts the
reception yoif, 104 viadhe iransmyssion.andseceptignunit 102..The Rly o prx .

reception unit 104 converts received downlink RE' signals intd baseband .
ERyhat@mPdupplies théR%otRe BE DCRTédeptioh TR 106 A& bIthe radio

Orkireceptienini 108 and the GQldaneasseemeni unib:12:00 Ihe BL
CON, reception ung 196 receive§ DL CéHsf Also, the DL OCR r cecptiortl .

it 106 GétErfiRes whdthersome Hata destindd for its dwh robits = 1m0 9
StatidndshiR the 10 Dle BOENasediomthd tecefvéd Dle CCHe Thea, ifdkeption
DL GCH reception unit 106 determines based on the DL CON that some
data destined for the mobile station is present, it extracts information

indicative'dt MES (MEduTatioR Toting Stheme ) of BE DON framed ft6mradio
theabin EON: d hlniaddisian,she BL £&CH reseption .unit 106 reports

The UL CCH generation unit 114 generates frames to
be transmitted in UL CCHs based on the radio channel
condition, such as the CQI, and other control
information.

Also, the UL CCH generation unit 114 generates
control channels depending on control by the DRX control
unit 110. For example, the UL CCH generation unit 114
generates and transmits the control channel by storing
the information indicative of the radio channel condition
in the UL CCH.

The RF transmission unit 1llo converts the UL CCH
and/or other uplink channels into RF signals and supplies
them to an antenna to transmit the UL CCH and/or the other

uplink channels.

10
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received contents to the DL DCH reception unit 108 and the DRX control
unit 110. For example, the DL OCR reception unit 106 reports information
regarding the presence of received data to the DRX control unit 110 20
and supplies the MCS of the DL DON frames to the DL DON reception
unit 108. Also, the DL OCR reception unit 106 receives control
commands indicating to enter g discontinuQus reception condition, for

examplé! Fdfr thé BaSP&ARIN'ZYD ifthe 28 CoMtd? cdimanddare” 100

transyitiechit the Din@CHispantlithem suppiiestthemn tetherDRX cortrot ion is
it 110 DL .DQE receptio it receives a DL DOH in

é%cgo%&in%g %vit %%&n%?rﬁé%o%%%cr}gé t%e%l(:;/ICS,gr'eported by the DL

CON reééptidh @it 166.230The DR Eostror timie 110:80nkrolsld DRXt ermines

qyrde: based prithe infosmation reperteddrom the DL CON reception unit
106 for indicating the presence of some data destined for its own mobile

station. E&r EmpiRXad Gel&ibednithreféende™d MBt1 e, 3Gt - the
tieXDRXrcontdl unit 10 tereivesisomesigneads iNthe §&bfort ion unit

g%a@@ th %E)noorq.at% is in quiltiple, f éarﬁg,eesl(h%&?H‘%ﬁ%&fsﬁ?”{"g_toc 82 pase
RX frames), such as two consecutive frames, in the DL DCH, it controls
theaDRX Bycld Suchithat the's DRXyBlebRdofiegsgreater AFor@xamplal t

the A% genteoh unit, 110-may deublerthe DRX-GYgles  chAlsathe PRX3ition

control unit 110 enters the discontinuous reception condition and controls
the BIRX tyde Maattsrdard3fithtHe Eontiol SorRmaRds duppiiedP10Pom
the DL CCHtreeeptioh ¢niti186 for indicating that the dliseentiotsrried out

r tion ition is,to ke ente In addition, th X_control.unit
ﬁogree'bbrlt? t}EF)1ge$r('§1di(é)1 t_éh_asn%nee}acoér(?éjlt%igr'l aicnrhe%epst%% tircn%lr%%r?ﬁe : 110
Reredamples thedBRX ¢ontfol Ghie1 TRMay epbh thevadipels chfngturrent

eqnelfionde theshase statiop 2905 8 pesdeisrmined timeRenod beliepefore

r
the reception timing in the DRX, for example, immediatel¥ before the
ﬁ%gpﬁﬁFﬁﬁﬁdon timing, for example, wheTher the current

time is i1mmediately before the reception timing.

If the current time is not immediately before the
reception timing (S606: NO), the process control returns
to step S606.

On the other hand, i1f the current time is
immediately before the reception timing (S606: YES), at
step S608, the DRX control unit 110 controls the UL CCH
generati. 1unit 114 to report the radio channel condition
to the base station 200. As a result, the information
indicative of the radio channel condition can be reported
to the base station 200 immediately before the reception
timing in the DRX cycle.

Next, the base station 200 according to one
embodiment of the present invention is described with
reference to FIG. 7.

In this embodiment, the base station 200 includes
a receiver including a transmission and reception unit

202 with an antenna, a RF reception unit 204 receiving
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The CQI measurement unit 112 estimates the radio 20 channel condition

such as the CQI. The UL CCH generation unit 114 generates frames
to be transmitted in UL CCHSs based on the radio channel condition, such

as the CQI, and other control information. 25Also, the UL CCH generation
unit 114 generates control channels depending on control by the DRX

control unit 110. For example, the UL CCH ,generation unjt 114 enerates
8?’%& fran késmltj'sgflee io%tro?::hjgrrﬁlﬁelt@%?osnnégf’h mfr(l)rmélttléon RdicHivé Bt unit
fheyadio Shafikeél conditiort 30 In thellll BZCGHr e ceThelRE transpuissienignals

yrit 116 convents the YL GEH andjor ofher uplink chaapels inta E?Etlon unit

éh%nals and supplies them to an antenna to transmit the DL CCH and/or
EotiFet TpAikdchafindls. A 2 t aNSi 2dindper&Rh F the ridbile Biatios nd 2

10Q, a@@m@gﬂ@ror@cemmsmm@m of thenpresent invention is desaiibed 1 gnals
h, referenc FIG At step 2602, the DRX control.unit 110
E i 8E &F% unlg %gourf Ftﬁewgln%f“ butfer

stermines™s Whetﬁgrcﬁs)t( l|cs>%e|ng caftie
Délﬁg catried out (6602: NQ); theoDR X €onidl Unitdd 6 controls theddismitted

GLHagenergio rbléq-'{te]c[;]e HQ reporta,radip; channel congdifion %;% the baseontrol

station 200 in a predetermined cycle. As a result, 10 informafion indicative
6fthe fstio ERATeR ondtionns pe ﬁétﬁc&lytréﬁélrﬁé?ﬂé HOPase stationl unit

20Q1 re &Nithe pthephansh if theiBRX isbeiny eardedout (5E025¥ES)kat ion
at st ig 6, th DRX control nit 110 d gémmes based on th@C DRX 1
Eycjr erat curre%flfgto e Cor r%s% ds o8 ﬁire%let%r% Yimé 1gnals

périad befofe thetregeptimnaiming; fonexample, whetkestheurreahtime ssion
@dq‘g‘%%@é beforesthe recention umigg.. 1 ¢ K fhecurentdime @Se@loé ration

immediately before the reception timing (3606: NO), the process control
Pé%&rﬁs%@tgs?epds%Be DL CCH generaticn unit 212. Output

signals of the DTX control unit 214 are supplied to the
RF reception unit 204 and the RF transmission unit 216.
Output signals of the RF transmission unit 216 are
supplied to the transmission and reception unit 202.

Data transmitted from the mobile station 100 is
supplied to the RF receptionunit 204 via the transmission
and reception unit 202. The RF reception unit 204
converts receiveduplink RF signals into baseband signals
and supplies them to the UL CCH reception unit 206.

The UL CCH reception unit 206 receives a UL CCH,
extracts some information indicative of a radio channel
condition, such as CQI information, from the UL CCH and
supplies it to the DL DCH generation unit 208.

The DL DCH generation unit 208 generates a DL DCH
frame and applies appropriate link adaptation based on
the radio channel information, such as the CQI, supplied
from the UL CCH reception unit 206 and the amount of data
temporarily stored in the transmission buffer 210. Also
the DL DCH generaticn unit 208 reports to the DL CCH

generation unit 212 information indicating that a frame

12
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On the other hand, if the current time is immediately before the reception
timing (5606; YES), at step 5608, the DRX control unit 110 controls the
UL CCH generation unit 114 to report the radio channel condition 25 to
the base station 200. As a result, the information indicative of the radio
channel condition can be reported to the base station 200 immediately
before the reception timing in the DRX cycle. Next, the base station 200

58ordiRG td-She FPéiniiddimétt oPthE pPeRnPifGeht8Is e’ &Sty

with refdrercerto FIGH7.gen dm dhis embadiment, the base statidr26@ to be

Ineludles, & recelver Incliding A transmission andyeceplion Ut 202 With, 5 ¢
an antenna, a RF r_ece%tlon unit 204 receiving output signals of the |
Zrafsmissior arrd reedption aihit 202, eeDIr EDNrecéptidon AR 266 ce of the

sepelingputput signals Afithe RE' reception unBR04.a BEHONn 100 and
generation unit 208 serving as a data channel generation unit and a 5

ARG Eohtrolhitshd r8&eividy SutpdtEinak DG DERFp 1 red for
deceptionluniti2O6 and @ teamsmission bilfiers2101the transmidsiam pufies s

2haeceiving lransmilted datg, 3 DI CON genetagon unit 212 seiving as a
cg tro? hannel generation uanand a transmission control unit 10 and .
receiving batput signafs efthe Dl aBONe§eher Atiohsuhit 208 da DX tdoatmpr 1 le

YRI5 214 receiynorupul signals.af dhenRk CON garergtion unit 212, andr, ccn
a RE' transmission unit 216 receiving output signals of the DL DOH

FERSation it 268 hihd the D EBNGENErAILIT ufit 221 Bltput §gmmand to
signals otthe Ddocontrolanit 214 arel SUupplied torthe RE'aredeptiop it nuous

%8‘}:‘é‘r%gctI‘SnR'?ég"iﬁ‘Gﬁ@'f%'r?”a“ﬁ“& 2&%9%@9?'%@85%‘&%@ command in
transmission unit are supp ied to the fransmission an reception uni

202 Dutd frarsmitefrom thehmsbile stativs 106 s 20suppliedibthe RE

receptiofpupit 204 viadhe transmissian andgeception yait202, #he REt i on
reception unit 204 converts received uplink RE' signals into baseband

SigAdIS ahd EGpphids thEATBTHE £ 73" OER reteptdn Tal 366 Thapithe DL
CCH feceptiarhenib 206 teteivesarial; CON, 25 extratts some informatidrs the

ieicative of ré@ﬁ?&ﬁ%@? conitiop such as GOl infarmation, from the
DL OCR and supplies it to the DL DON generation unit 208.

The transmission buffer 210 buffers downlink data
incoming from networks until completion of the
transmissions. Also, the transmission buffer 210
discards expiring data. In other words, the
transmission buffer .10 discards data that has been kept
for a predetermined time period.

The RF transmission unit 216 converts DL CCHs, DL
DCHs and other downlink channels into RF signals and
supplies them to an antenna. Thus, the DL CCHs, the DL
DCHs and the other downlink channels can be transmitted.

An operation of the base station 200 according to
one embodiment of the present invention is described with
reference to FIG. 8.

At step S80~., the UL CCH reception unit 206 receives
information indicative of a radio channel condition from

a mobile station.
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The DL DOH generation unit 208 generates a DL DOH frame and applies
appropriate link adaptation based on 30 the radio channel information,
such as the COlI, supplied from the UL OOH reception unit 206 and the
amount of data temporarily stored in the transmission buffer 210. Also, the
DL DCH generation unit 208 reports to the DL OCR generation unit 212

informatjqn indigatin a frame t Ql t @] b
generaté%’r.1 gq%e%ﬁ@ON%gﬁer%orﬁrﬁt Z?L%qﬁ?g%rgrtﬁo%g Tt eﬁ%
tansiitdd s Yehdratdyan theDOH Jendradart anit 2080 stofant with

infermation-to reportike presance;af thad datatohedransmitted Jodhey red in

mobile station 100 and information indicative of a frame format required

fot YembadiSfionSdhtidecSding a DL EON and applies appropriate link
adaptatibtﬁ bﬂs;edtonathesﬁ@t%sb,dﬁmda@ paselfmmttra(r&&?rﬁtﬁed ttEthe , the
fobie éoﬁ%ﬁt,éoPa]@%%r GH@%%"Q%@%&@S period, the BEI—(I;%%!d applies
generation unit 212 may generate a control_ command to cause the .
ARBICRAHGHFO0 1t RKter 8 ARESINABUPRESSIOA Rofdifonidhfio rmation

trapsnitthe ¢anyel eommand.ip & dewnliak copfralichanrel sugh astthe sgo6,
DL On, 15The DTX control unit 214 receiyes information indicative of

trfsniSsioAord ARSI bf HEBL DON fro? frieDLtBoNP e T CCH
gerferationtund 12 izhahdocontrols thé DX pyctesdeperding bh¢heéransmitted

5‘5%@_39%% The y 8‘9?&?%? an, bufter 219 byffers downlink data20¢ ¢ ry 5

iIncoming from networks until completion of the transmissions. Also, the
#aRshissich Buffed 210 discar dLexpirhgHREe Hrotherweras, apgation

transissiankuffer 210, diseardssdata thag has beendeptfond t ted data.

predetermined time geriod. 25The RE transmission unit 216 converts DL

CCHs, B DCHE and Bther dofriik hBrRER it RESighAIS hrigt < applies

suppliepthemtte ahiankermdaPhust therDIbEERIS, the DIhBChis @dhd thehanne 1
other.donniink ghannels canhe tansmiged. 1 ~cu.  a1so, the DL DCH
generation unit 208 applies appropriate link adaptation
based on the radio channel information and transmits the
DL DCH.

Then, the process control returns to step S802.

On the other hand, if no transmitted data is present
(S804: NO), the process control returns to step S802.

Although common channels such as HSDPA are used in
the above-mentioned embodiments, the present invention
can be applied to DTX/DRX in communication
implementations with dedicated channels such as WCDMA.

Also, the present invention can be applied to
implementations where control channels and data channels
may be mixed without disjunction intc the DL CCH and the
DL DCH.

Although the above-mentioned embodiments have been
focused on downlinks, the present invention can be
apprlied to uplinks. In this case, mcbile stations are

configured to include the receiver while base stations

14
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radio channel condition from a mobile station. At step S804, the DL

DCH generation unit 208 determines whether transmitted data is present

with reference_to the, transmitted data temporarily stored.in the

?rgr?srﬁgsr}c?nl Uffer %1 .%ifltlﬁlec(zlrg]nés%lit%ergeds%ar%%?iéﬁ%(%ﬁm: YES),

the DL DOH gehelation anit 2083deriepdtes & DLPPOH aml appliess based on
aapyapriaie link-adapiationpased en, the dnformationdndicaive gfthe fadie g on
channel condition.,)At step S806, the DL OCR generation unit 212 stores

HARE DR R 10 1 R0/atoHRrHicai Ve of B Trase b ol b GarHtBa = =0 Y
tlatacand snfarneation indicativerefradrame format required to demodulate

and decode the information indicative of the presence of the transmitted

data. At step $808, the DL OCR generation unit 212 applies 15

appropridie rikladbpiatior Basel iontthe radio channel information and
transmitg the PL1GCR: Alsoothe RLRQE gengratien uni 208 apRlies channel

appropriate link adaptation based on the radio channel information and
traRsiits thé DL BOE. 20T Her e 10cbs COrtiot Téturhs td-&&p BEGS e ¢
Omitker athenhard) ibrodrapimittedtdata dxipreseph(880d N ithe systems.
process control returns to step 3802. Although common channels

such as HSDPA are used in the aboue-mentioned embodiments, the

present invention
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Mo appliictu v ilipiciniciitcdativiio vwiiti L LUlithvl viidlitivio aliu uata viiatlitivio

may be mixed without disjunction into the DL CCH and the 30DL BCH.
Although the above-mentioned emi'&‘ ents have been focused on
downlinks, the present invention pplied to uplinks__ In this case
mobile stations are configured to include the receiver while base stations
are donflyuned id hcil@d fantagoOMitiaks 1Ng This international patent
applaatiad 1s bakad malJ kst iPno g papticagonrNd. AA5e0TIGHEO
i et madiehrupY 282308, BF entiradPotelamiavigondE BREINS a
bd&@om%%%rg?%miﬂﬁéwatm' A ibd befofdmaPie eI PIon
tif RIS I AR AT RA ANANE feignrqboting it agsording
_to the present I0 invention can be appliedto radid communication
d'ﬁ%‘?@ LNYOUR I \NF§CEP T OR mobile station, comprising: a radio channel

condifiet edpbriing Uit pereint iarhased iescatiiadpa ¢haione |
ancifarnethendniobno b bhseseticbrapssddigadinga tinamesiotibefore a
aceoegtiocdinigiof hichoted apeatébioapihkieabcstating ibase station

fFrascantfiyase FEESREoRAVRRESIFHagawbile station receives a data
channel

2. The mobile station as claimed in claim 1, further
comprising:

a discontinuous reception control unit performing
discontinuous reception at a predetermined cycle based on a
downlink control channel.

3. A base station comprising:

a channel generation unit generating a data channel
and a control channel; and

a transmission control unit applying link adaptation
to frames for transmitting the data channel and/or the
control channel depending on a radio channel condition
reported from a mobile station a predetermined time period
before a reception timing of the control channel at the
mobile station from the base station in discontinuous
reception and transmitting the data channel and/or the
control channel from a first frame of the frames in
accordance with the applied link adaptation.

16
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comprising' a discontinuous reception control unit performing

discgntinyous recep rede mined cycle dommmnk

contl cHEEnBRoe. SERE ATt N et Dok et here
thgecaakbRL rﬁ@é}@&nﬂ@% S%hﬁhﬁ%r@ﬁéhoébrtm teaRALE
presensmisdioit cangol titedppdtiag khie k@aptation to frames for

transmitting the data channel and/or the control channel depending on a

radio channel condition 30 reported from a mobile station a predetermined
time period before a reception timing of the control channel at the mobile

tat f t t dt itti

fhi A e acE°g féﬁ%e e C'h%anr‘fe‘?’ o rﬁcg'?r%i?”fﬁgme@g‘fﬁ%wgthe
tral s Ancduiden RBEOFTREARR DAL e

deﬁ%&%ﬁbﬂfb@ﬂﬁurﬁ@@ﬂﬁe%ﬂn%%rﬁmhﬁ@rﬂﬂ%h@hﬂ@m&mes

information indicative of presence of transmitted data therein. 5 5.

The base station as claimed in claim 3, wherein the control channel

includes information indicative of a demodulation and decoding scheme

for te data,chaYFo¥0 reporting a radio channel condition,
the method comprising the steps of:

a mobile station reporting information indicative of a
radio channel condition to a base station a predetermined
time period before a reception timing of a control channel
from the base station in discontinuous reception;

a base station generating a data channel and/or the
control channel; and

the base station applying link adaptation to frames
for transmitting the data channel and/or the control
channel depending on the radio channel condition reported
from the mobile station and transmitting the data channel
and/or the control channel from a first frame of the frames
In accordance with the applied link adaptation.

17



6. A method of reporting a radio channel condition, the method comprising
the steps of: 15a mobile station reporting information indicative of a radio
channel condition to a base station a predetermined time period before a
reception timing of a control channel from the base station in
discantinyous rec e station geperatjng a datg channel
bt 10U e ARG T AR ridH B5AS ot
copddhichan 'ﬂ%!né@fb'r%ﬁ%nﬂﬂf@rm@d&a cH&%@ﬂ&M%r"ﬂ?e ebrEsNce
ofcitaransepbadirdpdiathe radio channel condition reported from the
mobile station and transmitting the data channel 25 and/or the control
channel from a first frame of the frames in accordance with the applied
link adaptation. 7. The method as claimed in claim 6, wherein the
°°”t§" °Fﬁé‘” ‘H%‘Hje Infy H'C i'&‘i‘nz & HEre G pRnLEsy
dat etho me Wherein the ste of
&%}%F A& 'fHQ cBEEoF&%Wé ARG ShigRnah 6‘#'”9
inhaceataen a'tﬂ@h@@ﬁlh\t’@n%cﬁd rﬁ@%ﬂﬁ@%ﬁg
SC&WmJDAmTHQA@aN@BME$TATION, AND METHOD FOR
NOTIFYING STATUS OF MOBILE STATION ANT) WIRELESS
CHANNEL A mobile station comprises a radio channel condition
reporting unit reporting information

18



indicative of a radio channel condition at a reception timing in
discontinous reception. FIG. 4

ABSTRACT

MOBILE STATION, AND METHOD FOR NOTIFYING STATUS OF MOBILE
STATION AND WIRELESS CHANNEL

A mobile station comprises a radic channel
condition reporting unit reporting information

indicative of a radio channel condition at a reception

timing in discontinuous reception.

FIG. &4
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