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DESCRI PTI ON  MOBI LE STATI ON, AND METHCOD FOR NOTI FYI NG
STATUS OF MOBI LE STATI ON AND W RELESS CHANNEL 5
TECHNI CAL FI ELD The present invention relates to
nobil e stations, base stations and radi o channe
condition reporting nethods in radi o conmunication
systens with 10 di scontinuously receiving nobile
stations. BACKGROUND ARTEHSDPA THOYh Speed Downl i nk
Packet Access) standardized in 3GPP as a 3,5th
generation nobile 15 conmuni cation schene is a packet

COMIMBIC ALY TN 10as &N DAWITHOTX FORENSTI SEING STAEMEOFIMOBILE

the HSDPA, user dgtaariONSANIANGREL ESY GHARNHITE
di vi sional manner in a shared physical channe

HS- PDSCH ( Hi gh- Speed Physi cal Downlink Shared

ﬁEggHel) shar ed %nung multiple users in a cell. 20
_ ; the presence of data in the
HS- PDSGHh é sp ¥ epenited ive At Shar ek CoptEok oChyyiele stations,

HS- SCCH ( H gh- Speed Shared Control. Channel ), A nobile .
R afPoR HadckPVEs Atk FRISECIFH AN BS Lot eF Aidfedr ePOTting

th&8t A8 2Nth | £ 2t NOShanStad 4 08nr @GAi Vess 43 th
signal to indicate that sonme data destined for that
robP FENStict FOHSILY | TR EAé VASBEPP 1tdife TiodFELeNstati on
recei ves data by receiving the HS-PDSCH nmedi atel y
after the reception of the signal. Al so, each nobile

S &R QY f's CQ (Channel 30 Quality Indicator)

upl i i ear R B PRy Sres® cRannar T Bpakt HocbBsdn

($£ ghdspebiz &ddiicat 3@PPhysi cal 3 Co1it r gk nEirained ). mabile

SRS EThAL O B8, OOMERCISE PR CoLELLIR (P gy based

n@xtvnlink transmission scheme. In the HSDPA, user data
is transmitted in 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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| HS-PDSCH franme taking into account the CQ s and/or
others for the nobile stations and al so conducts |ink
adaptation, such as MCS (Mdul ati on and Codi ng
Schene) control and transm ssion power control, based
on the CQs. 5 Also, the base station transmts sone

i 9 et Q&arﬁ@&ad@i Dg an fpasechoammat nddiogat bvei A r others
the MCS of the CH in the HS-SCCH. Accordingly

fpe %%lm%bléﬁaﬂéﬁ§% Frererti ¥ ared Wehsdbit atd @ amtlonr

deepding mssheds qutQ Ao §X 8 AR %fd’dpﬁsrék'h%é’ é‘oh%‘?c'cpl and
conmuni cati on systemin conpliance with the

SERRBE 1SS HescPbeRlr @O et er BAGEd 0O F| GhY . CQﬁSt he
HSDPA schsme nihe, QA Sféé%l%%{ iadi cally s fsf‘cHﬁJétfféfB&%!Qtlon

mobi | e stafions regardl ess of the presence
YagardAbase §tr@trm¢3nfpesrnfa<ﬁnsndh@alum‘keaaefpttdt¢oﬁcs of the

19§9%@>‘%'d}9 on tLhy % Q%Ssk%ﬁontiééokﬁgrhsgﬁngs' Qe gﬁogﬁée

data is received for a predeterm ne eriod,

bast istrat | oAnandidmhel fmybitles sdatioohsl ar‘ayonelaaagedea@iding

%egg rces in order to avoid reduction in utilization
i'ciency of the radio resources and consunption

of bath eeyeenergyyobpdres tbbnl @ Stat rews.o communication

YRS Lm0 e SRUNIRK 218,15 SORRYEH e

wbbhl estateare sed BpGt.hel radi o resources in 25
accordance with a 1Rred term ne dure again,to

resune- " comruri At oS SFhen, © r(g%gé §ttft jppriodically

teapyHds then db st of EaAR ligh & rdﬁ{)@ﬂh&efs@ It thlenpresence
this case, data transm ssion nay be del ayed by a ti

eI Fiéd?areqﬁr]%aset o sat1ap tpr?erf‘%(’ﬂfné rdsdurdadt a%ﬁpFﬁtlon
Qe din @ddressd hi s TRr e esbn@irSCont FAHRWS ssion. If no

fhgnsmssion (DY [discontinyous reception (DRI MY, i
base station and the mobile stations may release radio
resources in 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, if no data has been received for a predetermined

time period, mobile stations activate DTX/DRX to decrease



10

15

25

30

be applied in radi o conmuni cati on systens. In the
DTX/DRX, if no data has been received for a
predeterm ned time period, nobile stations activate
DTX/ DRX to decrease the frequency of transm ssions and
receptions. In this manner, it is possible to inprove
utilization efficiency of the radio resources and

Fééuéée&%%%ﬁﬁt Péntéﬁm%%ﬁﬁo%&@%_ﬁcfﬁélﬁb‘ﬂ e _In this
Shahlons.i © i_@ﬁ%)%ed% abYt bathQ reQETURicat £ QR | SYSEERidiency
conEI lance with the "X/DRX is described with reference

P6 Fhre r2dim IHRUPCeshenASIPOSCHE G Mes HSPSCOH! dhd battery

éh%égj,s@?c@lhie ahEpgerersald gedninto DL DCH DL CCH and
UL , 10 respectively. Also, the paranmeter TS5
r epr eskit € *® P edeverid hed EPEHITEIDE CRRE DRSYBPRRM 1n

%g g.?ii(aﬂ—gg P@éh @ﬁcé %WXDQQ @épﬁ%%sceldiﬂjgdfQﬁ@hOfrle'érence

is a positive integer. In this description,
Sone&' Idynadi.c type of the 15 DIX/DRX is applied. In the

dynam ¢_D i 0 t b I ecel i
consecﬁ?i \1/:? T anésftl?n%de}?@agDcSte&?{ts’ai ﬁﬁ%R%%gy%ﬁyggTB&é "Pne

HRe IDRCEyzte FORXri=sl doabl edt oo &GEhplREL ¢EHnondata CCH,
L8 do,gansecyti ve frames, (Lo Lhe, DL DOH. 8 pobils o .
SEaEIon §8ts Nhe ‘pataneter” KT0°720 e ebtfal™ T 10N

phe daRe cyche dTDRXcard dfal tset RN ahBRXt dyhel €1. The DRX
Therliiif no dgta is in two gonsec%t Lve DRX c¥cl es in .y
FRE L TBEHP S A BRI EFEN &7 §°d0UBRed (KE2F ©- Khieh, @ Wit T Ve
sare gt a destined for that nobile station i=

recei ved, the base station transmts the first

25 .
frame TR &but sEePr 7 RiefQlirt SVtrmfyathetype of the

sulyyenuent sf s ppes adher er & hen Ol yinsiravai bakl/@erxt hei fimk data
adaptation is applied depending on the . The
BB6vEGRAt F&TSH ApPl itCativh 6P RS DTXV RyeSeNayi®r 2

8e3esSi ONDRX ke, dBEntrgl nede whi InrsestabhieshiNg s 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 application 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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30 line for along time period wthout rel easing and
setting up radi o resources, which nmay avoid

conplicated control for setting up the radio

resources. Al so, a quicker response before the

transm ssion of the first frame in the burst can be

achi eved, which may efficiently avoid 3 del ay
davelwedvicl thd setthrgsaptafng hep ralitthe esddicesesources.
DI SCLOSURE OF | NVENTI ON [ PROBLEM TO BE SOLVED BY THE

I NVENTI ON] 5 However, the above-nentioned prior
DeckhniagieREMY HaveNSammN pr obl ens as presented bel ow

r [ ' se station
SR Rhonredse STThE o STt R 1o or Sthe
first Hoasedm rasponseves mecepbned ofr Sonet daha ilPues may
and thus cannot performsuitable ]jnk adaptation. of
BRG e SheF BECoH ThRnGE B CoRBA L Fachhe base
st at i onnuadefe APPRERl attee OB 0r 16r aarrs;mgé'uon a base
wer there is a ‘%fher risk that a nobil e station

Nag © 16 ORBBUSPy Ktel TROEne DIt e nd P dr ThanBR i on of

dheFari examphemasihl bestgat ed ith Fﬂé%eg,tltche H8S@ome data
station nust ini tiatethe transm ssion w t hout

RASWteHge CEATtHe EF foaiy $hus ako ppt B ixd@PFR/R O1 -

adapt af Fofm gallr a Re AR 1 84 cABnd f 83Ukbnddct 8dl iKetl.B{e base
that the nobile station may erroneously receive the

BE aCAe Tandydr T 3 20PDIL AICHM AT atrtsl/ erbbi ¥ @n §Mdtsiohon power,
g%H%e%'x heGH ¥es -t he DL, CCH, é&@@%ibs’sﬂ%tigﬁ F?!-an

cannot be conpletely receive nobil e stati
camoote yeseyve darivae thaddPli 664l DRX/eycltdre DL DCH.

resul typg i.n JArger del a%:éﬁ"s;graé Lhe Py 35 the base

erroneously recel véd i | e st'att on. 't he
srblamlm:mMsbnmdmiaheeBhent thesIERXsswn whthoaasﬁnowledge

e e "L R SR BaS e LBk aptazson can
be applled As a result, it 1is llkely 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.

Also 1if 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) erroneocusly 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 1f the DRX cycle 1s controlled to be gradually
greater, the DRX cycle is made even if transmission of
some data 1s desired, resulting in larger delay.

Also, the link adaptation cannot be appropriately
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nas returned fromthe DRX, there is a risk that the

base station may unnecessarily transmt the DL CCH

and/or the 30 DL DCH Also if the DRX cycle is

controlled to be gradually greater, the DRX cycle is

made even if transm ssion of sone data is desired,
resulting in larger delay. Also, the |ink adaptation
enpAdte be apprdpriagely ipnepplicddnt esaltiongiihlization.

'”eff'fhgngaﬁg 'Qtuﬁin'x)&?{w pro%fegfs%%e@hénven“on

addr esses above-nenti one ens. One obj ect of
ahevmﬂsentioinwénptobli@ns 0 pPoei dd ke mbbplfe Stat pogsent

?ng%§§:ségli 9891% %dh%huhﬁgneéatgg%ﬂ:%L%gse station

ng ne or éna I|ng appropri a
addm&HI@dlbodhﬁmmpﬂl@bmWEn¢omMKHp®hEiD@Xm@KEANSfor
COLVI NG THE P LE 1.0_In rder to Quer come th
%88&’% feht T BREd Chrobt @ Nil“koﬁgaf A1 ur 8%t Ot RE pPé’sen‘?d even

unweﬁirDMerBE@nes to a nobi .e station, conprising: a
radi o channel condition reporting wunit reporting
information indicative of a radio channel condition
AMEANECEPRI G IV N Eg THon PRoOBLEMT) in 15
discontinuous recegtlon According to the feature,

i nf or mhE i ShIPAAFLab ¥ ¢é < PPe o P &t 0O ERaMTN - LORG PoipLems,

688 beatepos ted 410e PasentShatdOft abnark@Eet 0o a mobile
tinning in discontinuous reception, for examle,

P e di At elGPTHRT bPd e 3 88EHtT 6R AT HE AGEODBLEFET reporting

ﬁﬁ%&uk%ﬁgrﬂfﬁgpfﬁ§%mmé€W§HtiQHlE@Sﬂ&@(5@59raQﬁ§9channel
station conprising: a data channel generation ,:n--'--

generidti mg atdat of @RARREICT aRdTd NG ah8Hi S8IToHt £8Rdr GIn
HEsExﬁf@iMhB%s'Hﬂgcégﬁgkﬁ¥!°n depending on a radio
anne

condition reported froma nobile station a 25
pr edet e miored g neobéfher ef @atraresni ssfonmEti oy andlicative

of a radio channel condition can be reported toc a base
station at a reception timing in discontinuous 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 condition 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 radio channel condition
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transmtting the data channel. According to the

feature, |link adaptation can be applied dependi ng on

a radi o channel condition, such as a CQ, reported

froma nobile station, and a data channel 30 can be
transmtted. One feature of the present invention

relates to a nethod of reporting a radi o channel

e6RGNd oRY PRe et ABEP telohpr FSMAG I hensépsc@rtiguous

rRbid e SLALI QN4 8ROLELRY o NfOIRLEQR J BdLCatd W& n81; and
radi 0 channel condition 5 depending on a reception

thei bgde discomtn mprby inacdptibnadapbaser shatdiemending on

gggerlaatép?i andata. ehannels; . apd e, basg Sftraérlaioghe mobile

appl yi ng nk adaptation depending on the ra

sharmein eopdetiedre yepoedetdifueope flve arobi fenbmsitsst ion timing
r.e . nedt.i meb r NSHI_SS| timng and

?gghgﬁ$$%?hé%gﬁéggaﬁégcﬁg%%%l?ﬂkggggging to the

f eat ur®ccohedimbi te stred | Daacamre repbet midiei 1e station can

information indicative of .the radio ch el conditign

AT R SR R LR L T R LS

tondexaipheati nmrede akelty def oteithe teceptdosn tt hmongs

The base station can apply the, lipk.adaptation .
HEG&RE hgont © he® AHP] e &AK A £BGH 0 BR . Al T4 FaREPE1on
Chindeportied brem tshe tbhl east apipdny ae t T aAKMH AgEat ion
data channel . 15 %ADVANTAGE OF THE INVENTI_CN!
AEOSTH 1yt Ot Het enbaditfent 328 Stlhet pREdérton, such as the

caventi oo rkbd FROssthkenicdh Providata Jwhihe statdomit the
a base statiogn and a radi o channel condition reporting

46 tret HOBFSL -enabl i ng appropriate |ink adaptation to

be applied even under the DRX. BRI EF DESCRI PTI ON OF

DRAW NGS
[ADVANTAGE OF THE INVENTION]

According to the embocdiments of the present
invention, it is 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 is a flow diagram illustrating an operation
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FIG 1 is a schematic diagramillustrating a 25
transm ssion nmethod in conpliance wth the HSPDA
schenme; FIG 1 is a schematic diagramillustrating
DRX; FIG 3 is a schematic diagramillustrating DRX;
FIG 4 is a schematic diagramillustrating a DRX
nmet hod accordi ng to one enbodi nent of the present 30
PAventiodht 1 &) & 3% {14 o2 6FEEK i agk anPrie FEthaditRgns ©f the
Pehisls, £ st aLlen Aggordi ng to one enbodi nent of the
present invention; FIG 6 is a flow diagram
i 11 ustfafi-ng ans opePdtd®h dBagfram nbbille stafisa a base
aeeerding, be e cgbedi iR ohyobhe nohesen! | nyeptittne
FIG 7 is a block diagramillustrating a base station
apFerdi ngnt oadrie enbodi nent of the present 5
| nventiop; andsFLGe 8 sad)ow di agiAmILLUst6atbigration
an operation "of a base Station accor i'ng to one
efibediomae eft atheonpresentdingentd onelembl@Ti@Ent of the
REE , S _100: nobile station 200: base
8?&5?&’%%%%@ CARRYI NG OUT THE | NVENTI ON 15
Enbodi nents of the present invention will be

ribed,j i i erence to the acconpanying

i &e %eé £ he draw ngs, identical
ref erenté :syrdiol scare atsesinf or el enents having the
same @Bqti ons, and descriptions thereof are not
repeated” ‘28 3% ¢ adi-6 "¢dthuni cati on system according to
one enbodi nent of the present invention is described

with reference to FIG 4.
BEST MODE FOP CARRYING OUT THE INVENTION

Embodiments of the present invention will be
described in detail with reference to the accompanying
drawings below. 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 radio 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 in an opposite link immediately before a

reception timing of the DRX. For example, even when the
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In this enbodi nent, the radio communi cati on system

i ncludes a nobile station and a base station. 25 In

this enbodinent, it is supposed that data is

transmtted in downlinks. In other words, the base

station transmts a DL CCH (Downlink Control Channel)

and a DL DCH (Downl i nk Data Channel) in downlinks

DRK| £s the ibbilke shat mobitransiat soa Wk yCERHpUM ittke radio

ntrol, 30 annel) in_upli . ln the di, . .
iR SEPSH Ly aRen?UFT RS pRoseht *BRobH nafimFREiately
w®bblre silaéi enclapanssht $ iairagi e fchatwebr. canjtion in
an opposite link inmedi ately before a receptio

tinmng ®Ff PREDRE2ESP e F—é?se\PeE?P\V\HEE%ar]%e7TER%is
adaphfactont heofibbhlee rStad t oNrARY Heper bidhet radpbending on
channel condition, such as CQ, in the UL CCH .
T RFeR At 8 §R2pefor £ tYEL kB Bpt FBA Y R i hgedf 2t net pRnsmitted

£ thee bassistatd oncapplies appropriate Iink 5
adaptation fromthe first frame in a burst depending

on t e rddl ® ®RAARE, EERdiT h,S syBRCAS CeReob@ain the COT

irapsniddedy fremthe mmbilenstation. « {1ty et ccH,
t he base station can obtain the CQ inmmediately

PpefloEd Us tansAPESiadre t1 inkgasfarhetbonCcedn 4e apglied to

1 ' I i ied t t
s e BFeT RS OOk and T ha L At PRer & mobi | e
stati dheatcoadhnpitle erietehbodiaeptrdiogigthe presembodiment
' ' ' | W th t F, )

Th EhrsBlesSal Tont L SEC b 1% QBB ¢ heRuadgetenoe o

Fransmitter including a transm ssion and reception
uni t Vﬂlgz wi th an atenng, a RFE recepti uni t

recei vithgt "ot B S YRENS "of 1P §n§|ﬁ1%ssji%rh ]aégdrindudes
dFeceptsantirid i nH12;danBla ECHneaepliiaom anid r2@@ption unit
{gge%wggyégn H%eﬂéﬁFﬂ§ 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. Output signals of 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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20 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 CQ neasurenent unit 112, a UL

CCH generation unit 114 serving as a radi o channel

condition reporting unit 25 receiving output signals

ofiprhel ®RX € ¢rite BIF narceplocamh it N CQiaasurgmerrmission
[ tr i SSi t ei

e B oF e T2 ort Seneart BRCBT 11p 7Y 104

OMnMﬁergm$c£IWedh@d&nIImmxéﬁbp$19nahntlnﬂGGHaEEband

sup d to the DL, DCH rece t| ut_ .30
éﬁé?g 0 f%e 6t 6 Iﬁnl E%& are ppfl%&%ﬁlon unit

ﬂl@é REe DeécepHi nacemitti d®4in Outlp’ aS’lcgrtaies CQfI e REFement

transmssion unit 116 are supplied to the transm ssion

ahd g%igtion unit 100. Data transmitted fromthe base

stati onh2001 scc8 suppdpedotno drhf:tretm@otﬂ@@eumiets 198 CCHs.

vi.a the traniF1SS|on and .reception é@gt 102. The RF

Pecebt i ORCURTL CEoH T LoRvertd retefvad it kiR s whether

slogralcﬁatat@em&et@@dfos gna’ %vﬂﬂdn&blppbl esadiedmt O0s in the
CH reception unit 5 106, the DL DCH reception

DL
B ©CE0i Had Ap EOF FE&SUTeREnPL GRitt- £121 Thef DEPECAL CCH
QGRS § OB nURirti 1060 Eegaiceasn Dhe SCHS: s c Al 88, thite L @G that

reception unit 106 determ nes whether sone data
g9 rédtrhordq151BRA fobi | Bh&t MAdh! Ps sitr i hen1@sppresent,

@@Hé¥@§gcQ”tf@f5§%§ viedh Dk nGGH 5 dhea, dg ﬁ@@cgﬁég%tation

receptlon uni t det er m nes based on the
Sofel gt 8 caeste )ne@ £t &L teH mbidme $t Atrioon 4 e pPésérftH -

t t t d I

Codi ng GeRgrert o7 DL BBHIFT Sogs From She DL (H 1 TR oTes
aedigiond the BN CEHt petdpt i B DﬁHtrﬂ§Ep990ptynit 108 and
ceceiyed contents g the Ph DCH recept i gn unidy, 108;and-

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 its own mobile station. For example, as described

with reference to FIG. 1 and FIG. Z, if the DRX control
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the DRX control unit 110. For exanple, 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 DCH franmes to the DL
DCH reception unit 108. Al so, the DL CCH reception
unit 106 receives control commands indicating to

ent er 1d @i seoptiiviuousomecept gowal scandithenpDif CCH for

exanpl e,, fromthe base statjon 0.i e 25 caontrol,
e g TR SRt et B S Bt bt PP THLR Rl natter
sdpplriresd theastork her URXsgonsuelh dpitwd hndebetDvdCtames,
recegtl on unit 108 recej veﬁga DL DCH in accordance

Wit hREn L i oF matitoF O BuER LEs Wife RS, CYFeporiegipyat the
0320 @gzc@(c}lbéwms fr &8k & r106.F 30 chhenPRX ,contd oRxURIdnt rol

110 controls a cycle based on the information
uReporlt’dd FRYmY LHfél?)Lté?@HEf%%eﬁtyicc;ﬁe ur, it 106 for

i ndi cati 89, t he,dr BRENGS 0f + SOMR At a1 destimnedy of ond ts
own nobi|e station. For exanple, as described wth

{ ef EPETCE € BUFI GEACRPYOR GO@lF#OPh@W%@FIFPéIS tdie DRX

LY 110, recel ves Qg st gnaks 'Jbrﬁ@?oﬁ?'—c%iﬁ’&s supplied
indicating that no data is in nu. Ip."-e frames

{hemeitmef tlek CEBf élerceaptboasumtf1@ﬁe§pr suchi agttiwy that
S [ . ontrolsyth

PR S ors SRR < e BeR ey beehte Groarerntered.

For ethpehésiltth@rDRﬁbean ucumtrom@nrmy blb@lbteptons:s the

. 0 Qntr ol Lt 1 ent ers.
gﬁé&%%:}%&n%frce%}é%%t&ﬁ condlrtelcoe Q ncc%)gtmr or}%st#éh%@ DRX.
Ey ¢l ex ampdecol thand& Xwcbh ttrhel wrﬂtd]l@:mmmdﬁpcsnppﬁrhectadio

4D LR DL 34 1 comhionunit 105, [on L oal1 o
Lﬁﬁbelke&:darmiﬂealddjJ‘Irh@npetrfi&JcDF&(eGWﬂdOtthénh:tec]e_']{ﬂ)tlon timing
gprﬁqhagm{)g tf%%d%gﬁsggg re](?l J_r%?nreladciltéggl?/tbé%%(%pet It%ne reception
timing.

The CQI measurement unit 112 estimates the radio
channel condition such as the CQI.

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 controcl
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 116 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.
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For exanple, the DRX control unit 110 may report the
radi o 15 channel condition to the base station 200 at
a predetermned tine period before the reception
timng in the DRX, for exanple, imediately before
the reception timng. The CQ neasurenent unit 112
estimates the radio 20 channel condition such as the

CQ . ThexWl, CGH gprerati®n vl trrd4mgenerat esakrayesioo
to be transmtted in UL CCHs based on the radio _ ,
eR&ENEL I N EohAi PPENSTARBLBS Nthe fodih e dhee BERSEr 18GiftRbion 1S

HBIQIBb L ANy i3 AL 80 ridiec ML GO genegation unit 114
generates control channel s dependi ng on control by
t he DRXEcBREFDIS 6 Ui t 20 DHpre @R amplle tihe UlOcdatermines

gerenad  opryniits 114 ngenefptes and fransmts the
control channel by storing the information indicative

of thelfadhe BREnA&| neénéietiroh cBOriRc Re TULISEEH: : The) , the
Bﬁﬁé CAIES 'Lgﬁien;tﬁolégn%fétéﬁl&hﬁ%c% n%r}dgtpﬁéon unit
ot her upl 1 nkcha p

nnel's into RFsignals and su ies them
tédart@nrepwatt o2t ransw tchhenell CoHhdad/iom the oGfiserbase

Li.nk. chapnpel. 0 rat i ft bi
O 1805 of o e En2RR AT of Ty LS,
pnesemtat neentiirohi cstidescoEbetenitdd i ef errenceefoclir@ition

Sl L5y LRGP ERTLIOL {10 AEL iMoo

bei ng oarthedoautie f 36024, NOF tHhORDRXsCoathel asttied out
iaggentyels the U oo senersthon wnkt A Le reRora
depreetel eerl metk €ycha. tAse aDRESWiic140whrftidmt tBR current
ngéxggggeggggggrggig gg%%gﬂefﬁggééc¥2me period before
the reception timing, for example, whether the current
time 1s immediately 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
generation unit 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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is periodically reported to the base station 200. On

the other hand, if the DRX is being carried out

(5602: YES), at step 5606, the DRX control unit 110

determ nes based on the DRX cycl e whether the current

15 tinme corresponds to a predetermned tinme period

before the reception timng, for exanple, whether the
ourtant sli'gmfajjss cbmm@hieattefanbeificyseibheametbezpéi:e@t1on unit

the current tine is i mredi,ately before
PRE etk B € RbTg rbe0E: L NS AHEE pr oS ddt § g anals
pet wns R20rte gt 56061 tOP dhe gt ber dwndgehb rh€ on unit
current tinme is inmediately before the reception

£08i i (%606, a¥ESY, dat-a SQ%%HBGGS IIRETERA Ubntpglt and a

HB@h§ﬁ@s5@6%1@@hﬁb@lubﬁgg*a&@nﬁé@@ﬂyhﬁﬁléu%%%ﬂcélgnals
report the radi o channel condition 25 to the base

8fat B Dot H A GePEd @t Untipe 20 aPFatiora nPRdicht ppdutfer

of ot he Hadi paghannel ; ganditdan: canobeereporigd ttaddi€itteq
base station 200 i nmedi ately before the recepfion

tafhang 4 Pk r@cwe@)?élaetl%xtmltth@ lraste 5Vanidom 200 control
éﬁ%ﬁﬂ%ﬂggéﬁe @%f%hquP@ 0%r%%%&&§§§%h con%;ol unit

I nvention i s escrlb reference to FIG
g hids reeﬂa@dwn@rq ot hpulbasel gnatlisore 200hendludesSH aeneratlon

[, 1 NC p
SBS% 200 QU008 LI S0NE S5T0 AN LEIEHLLOR ML (e e
&% obpdtl. SiCdhalenof athent uvanistr 352 onaaddar%Ee‘ptrlammlssmn
2 a UL .CCH rece i on_uni-t 2

BBt 28 baledv FS R L EhafBronCan b S30a D peTsA T 0
geder 20 ®naud tth@08Lse&rCH ngeas rea tdhta amannel12. Output
SEREIE LODCUDLE 04 o5 LGS sl on gonteol unif, and, o oo
RO6 rand: it L banamiissiy bufi et he2k@, tihendmapstiasionit 216.
Bu@gﬂtzggg%%,a\”?g EfaQ§P]¥ransmlsSLOn unit 216 are
supplied to the transmission and reception unit 202.

Data transmitted from the mobile station 100 is
supplied to the RF reception unit 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 generation unit 208 reports to the DL CCH

generation unit 212 information indicating that a frame
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data, a DL CCH generation unit 212 serving as a
control channel generation unit and a transm ssion
control unit 10 and receiving output signals of the
DI, DCH generation wunit 208, a DTX control unit 214
recei ving output signals of the DL CCH generation
unit 212, and a RF transmi ssion unit 216 receivVving

pytpwihsigpal i the D D§Higeney atden idr 208 gand
the DL CCH generation unit 212. Qutput 15 signals of

the DX €ofty SICHNPEPZIR Bt 8 stgpl F edlto the aRFrame to Dbe

fﬁﬁﬁgﬂiﬁkgﬁ'ESZQ%é%@aE%%.Rﬁrﬁmé”biyﬂﬁh it e238.i0n unit
Qut put signals of  the RF transm ssion unit 216 are

S0Ppl i T BSt HE §? BR3KISS oo aA@ A TEeepE PEn R Eepg2 ©of the

ata transg thed fromihe mpbihe siatt e Jsocoaﬁ§on2fioo and
supplied to the RF reception unit 204 via

traesmatsion laviieetépts onf udi tf xzoRe fﬁéHRFt reeaptiizord for
%Qin‘bd%% tggplvearllié ol %%'C}/Sr??ugln' nk F éb aérii %E%lles

aseband signals and sup es them to t
appeptd vha tiei tl 1206. aﬂih@tam@@l—lbraeas%fbt pon tre tCR06
receiv UL , LI act f.qr [ :
|l cot 8" of Tl Padre S AATAI S Randt FFoA L Srb as RgyrobiLe
snhmmnn|b®0 fomnatbeddetﬁkhamédsnmmélpsmuodx)ﬂme DL CCH
eneratlon y Lt _208. The on unit

%&§eg‘ean %%Peé‘n”u_ MEY A& appfﬂg lfo? pFeRpEnd to
tan&aukméamuwnb@sedam10601omeﬂdﬂ@ﬂtehamnmlscontlnuous
i nformation, ch as t he CQ d fromth

F e e R g S F o R s et SO PF eaorpnd in
st dro&dqlﬁnkh%drﬁaﬂém ssiaom buf kercR18s Ahso,p1.t benDl ,

DCH generation unit 208 reports to the DL CCH
gener at P6n Bfrt t©223 5 of frati ont 4 nBFE&LYRS t hafogmation

{rame ad2vEon ft her SRk mandk 1 Be /Bl DGH-Bas e on of the DL
senerated The DL CCH. generation unit 212, if a frane

GHbérOtnréﬁsqnfiIteCoCHSG%%ﬁé@attwuhn%ﬁe B¢ ped controls the
gereraft 08 WRiden@08g HrPregel Rfrd®hLeA S0 report the

presen%geoiggggmlsSLOn buffer 210 pbuffers downlink data
incoming from networks until completion of the
transmissions. Also, the transmission buffer 210
discards expiring data. In other words, the
transmission buffer 210 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 S802, the UL CCH reception unit 206 receives
information indicative of a radio channel condition from

a mobile station.
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5 data to be transmtted to the nobile station 100 and
information indicative of a franme format required for
denodul ati on and decoding in a DL CCH and applies
appropriate |ink adaptati on based on the CQ. Also, if
no data has been transmtted to the nobile 10 station
100 for a predetermned tinme period, the DL CCH
generaAto»stlmitSQM Zcm@yD@ermPat@eaemiQh corinaneo 8

8te a}rl%'lsr?egh hetbhlg Sctaatlgm QO& taer aspm?sent with

|sco haous reception conditicon an t ran
cetﬁterrtﬂnccentmndhentranﬂsonmtteld canta dergcpamaeli sychtased in

%EFor ?ygwl%éﬁgggagwégFontﬁgb.Unit 214 receives

tranerlEI’SBEO@fBﬁﬁ-ﬂhtt_ﬁdeafa. isspremeaft -(tdw0 01, YES) , the
Dﬁ_}b omt he . CCH gene&ghi on unit, 212 Ccorlﬂ d 1
T%ewaaetjd%ﬁe% g ERE 57 of fied | el “pplies
bLpansip s5hee MHﬁEraabiﬂh&iehSUEH@hlﬂh(ﬁﬂ@ idGormation
fromnetworks until corrpl etion of th

comn
%Pﬁlﬁs‘iﬁ‘gé%n‘é LS8 d,29he ThansRilsSPaR our P Rr >k step 5806,

gdhecardscexpigdir datan linothern mosdsretdhein the DL CCH
transm ssion buffer 210 di scards data that has been

kBprIHBE LanplRAdCH TR HRP | e pERPCoP TR& RFransmatted
HERAST 381 QﬁfWrﬁagl@nCQLan@[E§t%&oﬁ|§' aDle r DEES f3f¥hat

ot her downl i nk channels into RF signals and suppl i es

rRemiteantantdamadutihdss ¢hé Hieoors, thite Difopmasion
and i t&?c%aeftg%"@ ‘%ecé’é‘ﬁeg'%fca@héet *c"t%% Mea.

oper ation of st at1on 200 accordi ng to one
enbodi Aenttep $&@8pr esenbli %Qérﬂénﬁrlagld@@cmbécﬁWt&pplles

52@?6%??a%% Héi% adé&ﬁgé¥b?§$§séi] TWTR Cgé'dlo channel

eption unit recei ves ormation 1 ndicative o
anfadima thannencawitson tfy drhe DhobfHe sPdtion.tidd8 DL DCH

é%d%f%kf§94UnEQ¢29%'gaﬁﬂfggrQEE@%&%@&t%O§ink 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 intec 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, mcocbile stations are

configured to include the receiver while base stations
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determ nes whether transmtted data is present wth
reference to the. transmtted data tenporarily stored

in the transmi ssion buffer 210. 5 If the transmtted

data is present (S804: YES) , the DL DOH generation

unit 208 generates a DL DCH and applies

appropri ate-i nk adaptati on based on the information

anei cain ¥éegafradet padne lahdanehecondahson.t At rst ep

S806, &h% m,té%}i enera iontunkt 212 stores in.g € ced on
DL OCH 16 5i AForTat oA it At I ve “of e predéice B2 ©

UTheameansnPtrtied i datmpand cdinf onmEbi.or 0 e+ Cat3ieves of 1 Aed on

rame for r ired to denodul ate_and decode.the
PRPOT Y G - A St SO TTE PTLSERG BF (ihech 1e nereby
ithanypdtededatay Ak retregn 808, the DL CCH generation

unit 212 applies 15 appropriate |ink adaptation based
on the radio channel information and transmts the DL
CCRA A 5pi atthe g1 DEHb igeneyati on unit 208 applies
appropriate |ink adaptation based on the radio _,
channef ¥ bLRaf FBh 1oy & 8RR B athecnpindeHrahio channel
&_B%@Liﬂﬂgnpﬁ:‘égﬁa%?t £a8t Kl F8RUERS- 4 Pashep 2802he Present
the other hand, if no_ transmtted data i's present
{BIGA T NI, CR R prajees s SCoROr BR dlét GO YL SRép TG Stenms.
Al t hough common channel s such as HSDPA are used in
t he above-nenti oned enbodi nents, the present invention
25 can be applied to DITX/ DRX i n conmuni cati on

i mpl ement ati ons wi th dedi cated channel s such as WCDVA.
Al so, the present invention can be applied to

i mpl enent ati ons where control channels and data
channels may be m xed wi thout disjunction into the DL
CCH and the 30 DL DCH. Although the above-nentioned
enbodi nents have been focused on downlinks, the

present invention can be applied to uplinks. In this
case, nobile stations are
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configured to include the receiver while base stations

14 are configured to include the transmtter. This

i nternational patent application is based on Japanese
Priority Application No. 2006-053646 filed on

February 28, 2006, the entire contents of which are

hereby 5 incorporated by reference. [Industria
Applicability] A nobile st@t-PdMS a base station and a

radi o channel. condition reporting method according

to the present 10 inventLon can be applied to radio
communii caki npbsylst est a tIDICLAENBP i s Angobi | e stati on,
conpri_sing;. j h - it t.i uni

roport? g Rt SR B0 beBR P B kg i
icofidirtiadni @t 1 adiecept venoffi @ ngd hodcbeamd huoosdition at
regeptian. 10, The obi Le station,as ol ai ped Jn elaim

A, FFurther conprié?ng: & *di stontinious reception

control unit perform ng discontinuous reception at a
predeterm ned cycle based 15 on a downlink contro

channel . 20 3. The nobile station as clained in claim

1, wherein the radio channel condition reporting unit
reports the radio channel condition a predetern ned

time before the reception timng. 25 4. A base

stati gn, qoyricd NDe ¢ datarchansehk 1generat ok imilt, further
generating a data 30 channel; and a transm ssion

CORPEGIS Wt applying |ink

a discontinuous reception control unit performing
discontinuous reception at a predetermined cycle based

on a downlink control channel.

3. The mobile station as claimed inclaim1l, wherein
the radio channel condition reporting unit reports the
radio channel condition a predetermined time before the

reception timing.

4. A base station comprising:

a data channel generation unit generating a data
channel; and

a transmission control unit applying link
adaptation depending on a radio channel condition
reported from a mobile station a predetermined time

before a transmission timing and transmitting the data
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adapt ati on depending on a radi o channel condition

reported froma nobile station a predeterm ned tine

before a transmission timng and transmtting the data

16 channel. 5 5. The base station as clained in claim

4, further conprising' a control channel generation

unit generating a control channel, the contro

¢hannell storing information 10 indicative of presence

of transmitted data therein, wherein the transm ssion
control unit applies the |ink adaptation dependi ng on

the radi o channel condition and transmts the contro
channel . 15 6. The base station as clained in claim4,
wherein the control channel generation unit generates

20 information indicative of a denodulation and
decomﬁ“’Tﬁgmgggeng q} ac T%ﬂd gé %lalmngth%%rther
of reporting a radio annel con |t|on e met hdd
@@mpﬁmﬁu@pthe steps of: a nobile station reporting

i nf or mat I c .of .0, cha [
depengyngggﬁ g%ié%é5¥(%% '%n%?%ﬁﬁ§$lBﬁ'scéﬂ??ﬁﬁgﬁqng @
¢@nemodonbaauba35e tsiiiatcicnmt gefecatinmg 2 sctatmnlgannébrrmatlon

and. t base station app Link adapt.at,
BB anaiy S oR T I+ SO B ner 2Bl £ P B P FRETe LR,
frothmenﬁhmieheﬂmﬁaﬂEmaqH£@ﬁtebﬁm&@mimmﬁtbebmuiém the
sni ssi 0 Ilnté g %; and tr nsnit ing the d% a -
h% n%gap lon ending on e radilio thannel condition

and transmits the control channel.

6. The base station as claimed in claim 4, wherein
the control channel generation unit generates
information indicative of a demodulation and decoding

scheme for the data channel.

7. Amethod of reporting a radio channel condition,
the method comprising the steps of:

a mobile station reporting information indicative
of a radio channel condition depending on a reception
timing in discontinuous reception;

a pbase station generating a data channel; and

the base station applying link adaptation depending
on the radio channel condition reported from the mobile

station a predetermined time before a transmission timing
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8. The method as clainmed in claim?7, further
conprising the step of: the base station generating a
control channel indicative of presence of transmtted
data; 10 wherein the step of transmtting the data
channel conprises applying the |Iink adaptation
dependi ng on the radio channel condition and
apdnsmansRytER@ Tontfola tehahannels 9. The net hod as
claimed in claim7, wherein the step of reporting the
radi o channel condition conprises 20 reporting the
radi o channel condition a predetermned tine before
the reception timng. 25 10. The nethod as clained in
claim7, wherein the step of generating the contro
channel conprises generating information indicative

of a gqe..rmgg'e"i‘%rle‘l{‘né‘ﬁdasde&fﬂﬂ%dscihf?”@ﬂa‘lﬁn”f‘,e datdher

chann
comprising the step of:

the base station generating a control channel
indicative of presence of transmitted data;

wherein the step of transmitting the data channel
comprises applying the link adaptation depending on the
radio channel condition and transmitting the control

channel.

9. The method as claimed in claim 7, wherein the
step of reporting the radio channel condition comprises
reporting the radio channel condition a predetermined

time before the reception timing.

10. The method as claimed 1in claim 7, wherein the
step of generating the control channel comprises
generating information indicative of a demodulation and

decoding scheme for the data channel.
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