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DESCRIPTION BASE STATION, MOBILE STATION,
SYNCHRONIZATION CONTROL METHOD, AND IC CHIP 5
TECHNICAL FIELD The present invention relates to a base station,
a mobile station, a synchronization control method, and an IC chip.
Particularly, the present invention relates to a base station, a mobile
station, a synchronization control 10 method, and an IC chip when the
mobile station performs an int %@Qﬁ;{?ﬁgﬂion. BACKGROUND ART
In an increasing demand for high speed and high quantity radio
communications, power saving in mobile stations is required. One of the
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intermittent reception Is a technique that achieves a power saving by
activating a mobile statioMETYIRR ANP Mo&ld!Btation needs to receive
a signal transmitted from a base station while the mobile station is in a
stand-by state. The intermittent reception is also referred to as a DRX
TEW@%} hUAELED Reception), and further referred to as a DRX/DTX

(DisCPRENpRESRE GRMERAORI TP @y SaT FRSEN SISion VRemdblle station, a

intermittent reception is accompanled with intermittent transmission of

syneBeRHER R TR ofeibake. and gna ovilliRk SatiswaauTiRa Argsent

inverdttnNéRIpe s @) hade SerRTE Iheshfe. ¥atdhisdndynsrenealsEontrol
standardized with HSDPA (High Speed 25 Downlink Packet Access) or

metegse aRIRk KecEblpiWRikJBE imMaRle a%ﬂﬁepﬁ{é?@’éci?éﬁdlgﬁﬂf’ﬁte”t

redm@,statlon controls transmission assignment by using a shared data
channel in a time-sharing manner. The minimum time unit of a
BALKGROY nment control is referred to as a sub-frame. Data is

transnittgd Vigceeshaigd dewdesichrfoe! H@hsﬁ‘dé)edn%rﬁﬁ%g@ﬂtlmﬂﬁﬂ@d radio
with a. sh{'ared control channpel (DL-SCCH). A signaling erfdrme8 ont
CORNRGAIORS: THOHRLRVITEN Ry RS TIE Bl e ahiTed. | Ore of the

techniques for the power saving is an intermittent reception.

The intermittent reception is a technique that achieves a power saving
by activating a mobile station only when the mobile station needs to receive a
signal transmitted from a base station while the mobile station is in a stand-by
state. The intermittent reception is also referred to as a DRX (Discontinuous
Reception), and further referred to as a DRX/DTX (Discontinuous
Reception/Discontinuous Transmission) when the intermitient reception is
accompanied with intermittent transmission of feedback information or the like.

In a downlink of Evolved UTRA and UTRAN (Super 3G) radio access
échemes, which is in process of being standardized with HSDPA (High Speed
Downlink Packet Access) or 3GPP, multiple access is achieved in such a
manner that a scheduler of a base station controls transmission assignment by
using a shared data channel in a time-sharing manner. The minimum time unit
of a transmission assignment control is referred to as a sub-frame.

Data is transmitted via a shared data channel (DL-SCH) and is
accompanied with a shared control channel (DL-SCCH). A signaling is
performed on the DL-SCCH, for information identifying the user to which the
data on the DL-SCH is addressed, or for information identifying a transport
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data on the DL-SCH is addressed, or for information identifying a
transport format (for example, a modulation method, coding ratio, or the
like) used for transmitting the data on the DL-SCH. Each mobile
stations receives the DL-SCCH for every sub-frames, detects a
presence/absence of the data addressed to the own mobile station. 5
When the data addressed to the mobile station exist, the mobile station
demodulates the DL-SCH and receives the data. Here, for example,

forifa POMBLEHGIHOLSAINIRAAISH AfcNEd, BHeNIAl atienamiseionkdntased for
arrives at a system intermittentﬁli%' Accordingly, when the mobile station

trangpufiieg the Bataseriialirimbs, a battery of the mobile station 10is
exhapsi@d- mobile tBiatieaardebdi¢asiatr dDesSOCeKisbfoEaargrisib-frames,

period of time, the battery of the mobile station can be saved b . .
detgeifomirgfRepRRsencery t %ﬁ&?& aﬂ%ﬁéﬁﬁo’}?ﬁ'&ameﬁ?%e station.
WHBErfhiteqtite capiars e theonehde miobin ehgivthekst St ambbile station

DL-SCCH are used, 15The mobile station checks the DL-SCCH to detect
de'\?\‘/ﬂ@'tv\%tﬁﬁrt?\ t"uﬁg'scfaﬁcﬁ@ssr@&%vﬁ% oBlstation exists. When the data

exist$ldhe, fophileapiplionidenuiniaietidhiion s&Vide such asatighidrowsing,

o SRR S S R SRS R e

mobile-Staties fgeetled the DIHBEOH mindictimies, datzattddyesfstin i dindle station
mobile, station does not exist continuously for a predetermined time (t1),

IS ANE6 e station shifts to a state where the DL-SCCH is intermittently
receilreth{forenemhpiehemcata Scebhictresist fondeeltals \werkediod tiene, the

dd d to th ' ' ' '
b BT b IR S L Ph el RS OERR. ) e
mobifigtdtishawayanrtperaticeral exampleafotprintessidgnheoerdicTi the

| f le..onca.i r ther or not to
""‘%ﬂr o%fﬁglﬁ.éﬁcﬁ\w)hs epﬁ\')wé;eIEIJ %%gﬁ? égtjeﬂrdrﬁgggl bailr%(l)l ollowing protocols

whici heeranbiteystalivadobecksbibie EnBG0rhde detesh whethermemat data
ad&}ggé’gd to the mobile station exists. When the data exists, the mobile station

demodulates the DL-SCH.

in addition, when the data addressed to the mobile station exists, the
mobile station continuously receives the DL-SCCH in the next and subsequent
sub-frames (mode 1).

However, when the data addressed to the mobile station does not exist
continuously for a predetermined time (t1), the mobile station shifts to a state
where the DL-SCCH is intermittently received (for example, once in 8
sub-frames) (mode 2).

When the data addressed to the mobile station does not exist for a
continuous predetermined time even after the mobile station shifts to the mode 2,
the mobile station may further extend an interval of processing the DL-SCCH (for
example, once in 16 sub-frames) (mode 3).

Whether or not to perform such stepwise DRX may be determined by
following protocols which are arranged in advance between the base station and
the mobile station.

When new data arrives at the base station while the mobile station
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When new data arrives at the base station while the mobile station
performs the intermittent reception, the base station transmits data via the
DL-SCH in accordance with the timing of the intermittent reception of the
mobile station, and signals the arrival of the new data, via the DL-SCCH.
When the mobile station confirms that the data addressed to the own 5
mobile station exists by processing the DL-SCCH during the intermittent
reception, the mobile station returns to the mode of continuously

Y S, gt s S damaots o
DLigGithiorpesondanssovethiioe inanepfdhs S8GRRYYH &fithe mobile
staﬁ%??lf@@i&ﬂgléqﬁéjéﬁﬁ/ﬁmﬂﬂe new 168, @ gl fLLsieted to as, for

example, ah index showing a radio channel quality such as a recepiti

SIR (Wl tharmekile itatiopwraniEms) bl theyARtk Bﬁs‘{%ﬁ%ﬁﬁléﬂotﬂe own
mobilg DA SRUNAE MR BRI SR ARENDINSCEMS AthgSH@NSftdinittent

transmission opportunity to a user having a better radio gualit .
rec@etieau ) TEePHS (BlaHRa TN ERo R dF TR A IR RURlK &P roRgSSing
DLPSETH{aH RS ABHSIRHYIBsRHaPibipanasAHvasRSion power, or

the like in accordance with the CQ]I. (link adaptation Mege\a&\{vh&%, the Quali

mobil ot ith saebiie Statam inmogs TiTeRPHSBr i ExNRRHS Quality
Indiaifes) abthe: PR (Eamraimmrisiol pefferkesomulingties link dgabiation

. CQI can be intermittently reported in accordance with DRX cycles (DTX).
in A BASRISIBICRIDTX cycle is sufficiently short, a synchronization of the

uplinigignalHe mainiainerhetvreashebasasipligraanndes stobiing a radio
on SR A Bk R Rl RIS e or
do®viinkybiRst Hiakiel.is periodically reported. For example, when the

s S B e AR e o e -
tradinsission utiperanties sdepestar edng sibéiecaadiofdBaby Geheduling), so
as BCSHEOR MDA ALNG ARS S Aty required to be

Further, the base station can determine a transport format, a
transmission power, or the like in accordance with the CQI. (link adaptation)

Meanwhile, the mobile station in mode 2 can report the CQIl in
accordance with the timing of the DRX (for example, right before the DRX). In
other words, the CQI can be intermittently reported in accordance with DRX
cycles (DTX).

When this DRX/DTX cycle is sufficiently short, a synchronization of the
uplink signal is maintained between the base station and the mobile station, by
periodically reporting the CQl.

However, when the DRX/DTX cycle is long, the uplink synchronization
cannot be maintained even when the CQl is periodically reported. For example,
when the DRX/DTX cycle is long as in mode 3, the uplink synchronization is lost
even when the CQl is reported.

In a system in which uplink time division multiple access is performed, as
in the case of Super 3G, reception timings in the base station are required to be
within a predetermined time (for example, within a cyclic prefix of OFDM
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within a predetermined time (for example, within a cyclic prefix of OFDM
symbol). As shown in Fig. 2, when the mobile station moves (T1 to
T2), a distance between the mobile station (UE) and the base station
(eNodeB) is changed, and thus a propagation delay is changed
accordingly. 5Therefore, when the mobile station transmits the CQI at
certain intervals, the reception timing may not be synchronized and
thereby causes interferences in the previous and next sub-frames. In

Syrﬁf)%%r to prevent such a synchronization loss, the base station is required
0 control the transmission timing in the mobile station, by measuring

0
the réseptiowriiilgndnwheistheamehilssaliRnBeNethE hidded distance
bedFSERYAR %ﬁ%tetﬁ?%gﬁﬁé? St basd QiidA @NeHEBYIBRIkiged, and

description, it is assum at mode 2 is referred to as a state where the

thusadpeeRgatien delne is £aBgrbAGATEIRENY- fall within a predetermined
time yhenfhr Cildh 1BRBHIIE aeariFInGRWIts the CRPA R intervals,

cycles, and where a uplink synchronization can be maintained b

thereeepiipr iRING AN 68 RerRynsenizam ARG NSV GRHRRS dnerferences

in ﬂ{gwﬁmmg,@gﬁgﬁé}h@%staﬂon. Meanwhile, it is assumed
that mode 3 is referred to as a state where the r_eciﬁtion &H}()n%n thet tion is
base BtRiSeHSR BRI SHEM & prEREREARFRHPSEN Bre Station

redBI@&{S%MQHégﬁdnéhﬁsﬁianiQ[@@gg(m s:qbb‘ﬂemeﬁiwhgbyhagz@m ring
IS repor_te In aceoraanc with the, CycC . ere, a pro m.,.
theSRRPiPI ST A1 IE-RRER FIBLBMSA ARILR Nk s MR g fEcption

timiRdhe m@mﬁ"@rgia}@ﬁ_sgb-frames becaqse of the synchronization loss

s B B W S g 2
refanddie uplinkizadiaese tecravesins timingtiedhedmteestgiis will surely fall
i B R MREh T A e e Measmin o
DRX/DTX cycles, and where a uplink synchronization can be maintained by
measuring the timing loss in the base station and by controlling the transmission
timing in the mobile station.

Meanwhile, it is assumed that mode 3 is referred to as a state where the
reception timing in the base station does not fall within a predetermined time and
where interference is caused in the previous and next sub-frames when the CQI
is reported in accordance with the DRX/DTX cycles.

Here, a problem arises in the above-described mode 3 in which the
interference is caused in the previous and next sub-frames because of the
synchronization loss when the CQl is reported in accordance with the DRX/DTX
cycle.

Further, another problem arises in which the battery of the mobile station
and the uplink radio resource are consumed because the CQl is periodically
reported even when the data hardly arrives.

Meanwhile, in order to solve these problems, the CQl may be set not to
be reported in accordance with the DRX/DTX cycles. [n this case, however,
another problem arises in which the link adaptation cannot be applied to the
transmission of first data when downlink data is generated during the DRX,



10

15

20

25

30

30 be reported in accordance with the DRX/DTX cycles. In this case,
however, another problem arises in which the link adaptation cannot be
applied to the transmission of first data when downlink data is generated
during the DRX, thereby a radio transmission efficiency is deteriorated.
Furthermore, when the first data is transmitted at the DRX timing before
the uplink synchronization is established, a reception response
transmitted from the mobile station to the first data (for example,

theSelf/ A o EERGRRERIT R P @ YRsidggause the base station

can receive the reception response at a correct timing. When the

recefRiothereporesavbandhe iiilata isivansmitiedalbe RR¥Hannedsiore
theﬁﬂﬁﬁé% RO ARCIERY Ay YRR RN S6eRUGROIS Hapkithel HiIREnARERNfrom

ocument 1: W-CDMA mobile communication method, under the

theemiebiknatationeip thefirhWatafopararp iR ASKONARL drsronaR of SIARQ)
maﬁf\%\ I§§ﬁlﬁé’c§%§e%§%b§§&&%95&ﬁﬁ& RIVEDETIR Y R R IREPINse at a

tion has been made in view of the current situations of the
corgel/Bmidtal technique as described above. An object of the present

INVenfigquis {QPFENEPIiGH REPHHRECR Mbst ARjiokiRmEieaipiamienghe first

between a base station and a mobile station when the mobijle stat{'og
trapamissiends westemand tbetphy R valakle RYRJIESPIHED FR MRz ted-

invention is summarized as a base station communicating with a mobile

station that performs an intermittent reception, including; a control channel
geneN@RPpaiantERmymenttd a&&%ﬁ%%mﬁ%&&mﬁﬁ%ﬁ under
thed atftarihps e & mBIkda s todion priftag, ddaestbask Miouhati®n2002, on
receiving unit configured to receive feedback information, 25 as a
pa e synchronization request; and a signal propagation delay
time measurement unit configured to measure a signal propagation delay

time by using a reception timi f the feedback information.
DISCLOSURE B FRE IRVENTIBR |

The present invention has been made in view of the current situations of
the conventional technique as described above. An object of the present
invention is to prevent an occurrence of an uplink synchronization loss between
a base station and a mobile station when the mobile station performs an
intermittent reception.

A first aspect of the present invention is summarized as a base station
communicating with a mobile station that performs an intermittent reception,
including: a control channel generating unit configured to generate a
synchronization request when data addressed to the mobile station arrives; a
feedback information receiving unit configured to receive feedback information,
as a response to the synchronization request; and a signal propagation delay
time measurement unit configured to measure a signal propagation delay time
by using a reception timing of the feedback information.

In the first aspect of the present invention, channel quality information
may be transmitted in the feedback information.

In the first aspect of the present invention, the control channel
generating unit may generate a synchronization request including information on
a radio resource for receiving the channel quality information.

5
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In the first aspect of the present invention, channel quality information
may be transmitted in the feedback information. 30In the first aspect of
the present invention, the control channel generating unit may generate a
synchronization request including information on a radio resource for
receiving the channel quality information. In the first aspect of the
present invention, the control channel generating unit may generate a
synchronization request that specifies a mobile station identifier, and the

feedtrﬁdfriefomﬁtiaeﬂaev iBEluAE afataseripsSMETSPeREinsitrdle channel

mobile station identifier specified by the synchronization 5request. A

gengaling ASFEOIRY GRNGTate R SYShTBRIZE oM ARakEs) thahsreshies adprbile
staRBHOIRRGRRR IREMHENFEBABRERN IFbARARSIAEYN iMefliding: 8ata series

synchronization request receiving unit configured to receive a o
corseppaARsingtietieqtiekiieostatirnbisentiisnssrasitied oy MhscRYRRIIFARIRSHoN

re grating unit 10 configured to generate feedback information, as a
response to the synchronization request. The second a,spﬁct of the

preséhspcentcasRRE! iRkithe BrergRh aNRRERD iR oSHIBMRA a§&nmqpile
statiBh (I%H‘S Ogm et RN NRIGERIBY Ifderaaiase as@tiba,chanding: a
ity |

quality information may be transmitted in the 1§/feedback informatjon.

e ] n.. ..
SynehecEiRNataReek IREGVING HNAVRRRASHIRG) 'RITRES YR BRYQ DR 12ation
rectRAY orgRit Genfigased desuRpentta & Fasrteaikninfdhaatiamyeneralilyg  unit
information to the mobilefsﬁtgfgg%,%r'{l accordance with cycles of the
0

configirafieiPreS65E5A0 ARYQEPRUPBY tHaSpr&se AT TR Fon the
syriberiatelask retuisation may include a data series corresponding to the

T e B b A PR e, e
quatitptripforetation nrspurenohtioniisysteigunetl dm greeasbride chrmeticpuality
S RSP U PR A B e
fecaitidisicrdditadbienmobile station arrives; receiving, at the mobile station,

e SRR AT R AN HU TGP AR  Drox
comslyothunitizetinfigerpue < recsiperyl aa thmbagdssostafothehehardisd cruality
oA RS, T A I g it
reception.

In the second aspect of the present invention, the feedback information
may include a data series corresponding to the mobile station identifier specified
by the synchronization request.

A third aspect of the present invention is summarized as a
synchronization controi method in a communication system including a mobile
station performing an intermittent reception and a base station, including:
generating, at the base station, a synchronization request, when data addressed
to the mobile station arrives: receiving, at the mobile station, the synchronization
request from the base station; transmitting, at the mobile station, feedback
information, as a response to the synchronization request; receiving, at the base
station, the feedback information; and measuring, at the base station, a signal
propagation delay time by using a reception timing of the feedback information.

The third aspect of the present invention may further include: measuring,
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The third aspect of the present invention may further include: measuring,
at the mobile station, channel quality information, and the channel quality
information may be transmitted in the feedback information. In the
third aspect of the present invention, the feedback information may
include a data series corresponding to the mobile station identifier
specified 5by the synchronization request. A fourth aspect of the
present invention is summarized as an IC chip having a function to

at pidombiien statiitte nthecertiogualita haksrstatiom, iastiding: ehannel quality

, chronization request receiving upit configured to receive a

'n@yﬁéz ron i?aé{}/oﬁerg%t?gg? 'ftfg rﬁ 'ﬁ%ﬂﬁagg %%&?gn' Pi‘%{a‘é%ed back information
10geriarétiaghinit espégtireditegeresatd faedbliok, itherfetdiraas imformation

t S onization request. BRIEF . DESCRIPTION. OF THE ..

SRR e B RN S sk lon Wby iines

by2he syhehrehzatienasiiaesie of a propagation environment to cause a
synchyonizatio [Eig.3] Fig..3 is view showing a flow of a,signal .
transrét%%?ﬂ‘et%égér%ta%gtgg s?é%%%rﬁr{ Ky Pr?'o s a%ﬁ%%cz:g?id%% 0 a{C chip

hafiisgembitiction o6 trefessermmustarontteafFreceptiig. fos a iade station,

O 1 of : : . fret. . .
B eh o et oo e R I E PRI ol Rceive -
syaebrdiagtionthesfinasinituoinieat basee statamt andnaiciedeixno] Fitorenation
I e AR TR, e resebie o
the synchronization request.

BRIEF DESCRIPTION OF THE DRAWINGS
[Fig. 1] Fig. 1 is a view showing a DRX/DTX.
[Fig. 2] Fig. 2 is a view showing a change of a propagation environment to cause
a synchronization loss.
[Fig. 3] Fig. 3 is view showing a flow of a signal transmitted between a base
station and a mobile station according to a first embodiment of the present
invention.
[Fig. 4] Fig. 4 is a block diagram of the mobile station according to the first
embodiment of the present invention.
[Fig. 5] Fig. 5 is a block diagram of the base station according to the first
embodiment of the present invention.
[Fig. 8] Fig. 6 is a view showing an example of feedback information used in the
first embodiment and a second embodiment of the present invention.
[Fig. 7] Fig. 7 is a view showing a flow of a signal transmitted between a base
station and a mobile station according to the second embodiment of the present
invention.

BEST MODE FOR CARRYING OUT THE INVENTION
<First Embodiment>

Afirst embodiment of the present invention will be described by referring



15

20

25

30

[Fig. 71 Fig. 7 is a view showing a flow of a signal transmitted between a
base station and a mobile station according to the second embodiment of
the present invention. 30BEST MODE FOR CARRYING OUT THE
INVENTION <First Embodiment> A first embodiment of the present
invention will be described by referring to the drawings. In the first
embodiment of the present invention, it is assumed that a CQI is used as
channel quality information notified from a mobile station (UE) to a base

to tgtg?_gvg?%%deB). 5 (Flow of Signal) As shown in Fig. 2, a distance

etween tife ‘mobile station and the base station is changed while the

mobila therifrshembodimeniméihemiesriidpyentior & isggsuned thata CQl

_ o y CatioRan .
& B e R B et (UE) to
baskstatioptieNadeR- in the base station does not fall within a

predetermined time, which results in causing interference in the previous

and next sub-frames. For example, when the CQI is reported in
(Flawcefd&aralivith the DRX/DTX 15 cycle in mode 3 in Fig. 1, the reception

timingyindREDRIK Flgtion sersdidatieniibBhamsansinedisrbinendatié base

interference in the previous and next sub-frames occurs. i

..Fig. 3 .
staRovis SRNBES AR AR BRRIR SIRUCTpRERTERS, Ao semient;eoeption.

AsRprsssietignanchioninalie sty deat wEtwberaipryBasesstition and the

20interference. Note that, a signal propagation delay time, which is
mabie statiamy using the reception timing of the signal received at the base

statiof fiospfieewnabderratigibHrorienien toss sctiordinslvassptidnitiming in
theTiggQg é?a\{%rhcﬁbes not fall within a predetermined time, which results in
causing interference in the previous and next sub-frames.

For example, when the CQl is reported in accordance with the DRX/DTX
cycle in mode 3 in Fig. 1, the reception timing in the base station does not fall
within a predetermined time, and interference in the previous and next
sub-frames occurs.

Fig. 3 shows a flow of a signal for performing a synchronization between
the base station and the mobile station, to deal with the above-described
interference.

Note that, a signal propagation delay time, which is measured by using
the reception timing of the signal received at the base station from the mobile
station, is referred to as a timing advance (TA: Timing Advance).

When the downlink data arrives at the base station (eNodeB) (§101), the
base station transmits a synchronization request (UL sync request) to the mobile
station (UE) (§103).

As shown in Fig. 1, when the base station transmits the synchronization
request to the mobiie station via a shared data channel (DL-SCH) and a shared
control channel (DL-SCCH), the base station may notify, via the DL-SCCH, that
the synchronization request addressed to the mobile station exists, and may
transmit the synchronization request via the DL-SCH.

Alternatively, the base station may transmit the synchronization request
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When the downlink data arrives at the base station (eNodeB) (S101), the
25 base station transmits a synchronization request (UL sync request) to
the mobile station (UE) (S103). As shown in Fig. 1, when the base
station transmits the synchronization request to the mobile station via a
shared data channel (DL-SCH) and a shared control channel (DL-SCCH),
the base station may notify, via the DL-SCCH, that 30 the synchronization
request addressed to the mobile station exists, and may transmit the

._synchranization.request Vi C atvely. the t@,%osét@@)rbf the
wam@&?tra@%ﬁ#%’ s?}orﬁ:ﬁlﬁg)%?za |o|ﬁtt£%ue|i? Ivia ﬂwe DL-SCCH, together with
synbkrootfatiioregligspresence of the synchronization requests.

When smitt] ypchronization: S taion i a
speciyy[?aéé ﬁ%&%%gﬁﬁgrggu%m%@gg@%% I;fgé%p??rﬁéto the %m? m y
spagific thertigpdingTadiresource fonseceiving akesarnea i ibe HigiFhongation
re(,%g&quency, a sub-frame, and a mobile station identifier (Signature).
n asynchronous channel (random access channel) is used for

transiitaheea repfidngediotiiessuTen ormairrlude R IRIRNAL AR frame,
anatgtmebiFeos@i%ﬂqaé?lmgqg@ﬁgﬁm-in this asynchronous channel, a

synchronization request in which a frequency and a sub-frame is_specifi%d ;
may Beugsynchrongusechannedr (FPRRIaACMRESe SHFNRE NV HthYESd TOr

trafRERIRR UG dRp SO S PR meRAERh W rEiR I3 FHshs tiéomdtsife station.

which the response is 15tranSmitted, a synchronization reguest in v¥,hich |
the misbilerdeftiolPidameitr fsiGRaisidly isRpdiifie ARYAFHOTGHT. chanpy. @

syfeARdRisiatieN-BaUE: RRIvEH WereDeRnriiensissiieshtdewpésifiee may
CQlI to the base station (S105). Here, the mobile station may
betkg@shit the CQI already measured. 20 Alternatively, the mobile station

may RaaRde fhefdet Wheisdbeigtebileestatiponse, which is received via the
asynchronous channel, with the mobile station from which the response is
transmitted, a synchronization request in which the mobile station identifier
(Signature) is specified may be used.

The mobile station having received the synchronization request
transmits the CQI to the base station (S105).

Here, the mobile station may transmit the CQIl already measured.
Alternatively, the mobile station may measure the CQI when the mobile station
receives the synchronization request from the base station so as to transmit the
measured CQI to the base station.

While the mobile station performs the intermittent reception, there is a
possibility that a synchronization loss occurs. Accordingly, the mobile station
transmits the CQl via an asynchronous channel.

As described above, in a case where the uplink radic resource is
specified by the synchronization request, the mobile station transmits the CQl by
using the specified radio resource.

The base station having received the CQl measures a signal
propagation delay time by using the reception timing of the CQlI, and generates
timing advance information (S107).

The base station transmits this timing advance information to the mobile
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receives the synchronization request from the base station so as to
transmit the measured CQI to the base station. While the mobile
station performs the intermittent reception, there is a possibility that a
synchronization loss occurs. Accordingly, the mobile station 25 transmits
the CQI via an asynchronous channel. As described above, in a case
where the uplink radio resource is specified by the synchronization
request, the mobile station transmits the CQI by using the specified radio

Sta{%%0§§%9 The base station having received the CQI measures a

Sign Bfopagation delay time by using the reception timing of the COI, .
and géveeraobitenstgtidvdrméngroiessiisd(she7iimng [ReyagRg gRformation
Transmits thisdimi ilRioLnpalemto the mobile station (S109).

adj[ligie;g r{rl%jﬁ@@é%r? %@%\r%gﬁa%ﬁve%ﬂﬁe t?%ﬁing advance information adjusts

the uPlntt, tthesmisisiensiatiog (seaives downliak: data femdigahaae station
(SRS 4Ra 4P ﬁgsg%tadg%n{gtfﬁsﬁéﬁ Hialian BlefARN) Y anetigse dataion

reception resu Nac e base station (S115). Note that, in
(SHig).3, the base station transmits the timing advance information and the

downijakAqtain fiffeigntdramesphiouversiolherdpsiink siatanfdghadvance

timing advance information may be transmitted in the same fram

C10
infarmetianeaaeviirmAudinih dakR iR faeRtornt iR % fie downii

datbBAISHE il GamsmnaiBiohie Seiparaint thetie samesieme.
timing of the uplink data and demodulates the downlink data Qy_ using, the
ming e i MY IAteh SRhrifg:, OTEIG BEHETRE LRITRLRT, are

traHEHEA theHBRIRSRIR, HvdhsotskeBtRbHMT|OLE e ignamission timing

transmitted from the mabile station to the base statign falls within a cyclic__.
of Shen R SER: BGOSRy IR SRR BrEE T, B LrUDEeeri g
adisrESwrdramagssan be decreased.

In this manner, by adjusting the transmission timing in the mobile station,
the reception timing of the signal transmitted from the mobile station to the base
station ‘falls within a cyclic prefix (CP: cyclic prefix). Accordingly, the
interference in the previous and next sub-frames can be decreased.

In addition, the base station receives the CQI from the mobile station, as
a response to the synchronization request. Accordingly, the link adaptation can
be applied. In other words, a radio resource can be optimally assigned. For
example, proper modulation and coding scheme (MCS: Modulation and Coding
Scheme) or transmission power can be applied.

(Configuration of Mobile Station)

Fig. 4 shows a block diagram of the mobile station 10 according to an
example of the present invention.

Specifically, the mobile station 10 includes a reception RF unit 101, an
SCCH receiving unit 103, an SCH receiving unit 105, a CQl measurement unit
107, a DRX control unit 109, a feedback information generating unit 111, a
transmission timing control unit 112, a reception buffer 113, a transmission buffer
115, a transmission signal generating unit 117, a multiplexing unit 118, and a
transmission RF unit 121.

10
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In addition, the base station receives the CQI from the mobile station, as a
response to the synchronization request. Accordingly, the link adaptation
can 20 be applied. In other words, a radio resource can be optimally
assigned. For example, proper modulation and coding scheme (MCS:
Modulation and Coding Scheme) or transmission power can be applied.
(Configuration of Mobile Station) 25Fig. 4 shows a block diagram of the
mobile station 10 according to an example of the present invention.
Specifirallys tap APk aFAND IPRbdiRhAACRIHIONGIF resiled, an signal
SCCH receiving unit 103, an SCH receiving unit 105, a CQI measurement
trangaites, GaDRInediRs 6iRilo0cnctSaRAEle RIARRL GRTJBABRTIRG AR o 2

shared orRfbiTBRSAHER IR ISTISHHOANP LUSlialed e eppipR PETTeSTII) 2
transmission buffer 115, a transmission signal generatl%l}tﬂlt 117

multiplRRiRASri Te9eiRoaYpih AR $BRGKE the DirSCUHRR @%i&igﬁtect

whEthdRafiadtredueardaiddidarei e s rapakiaasanitedistemane notifies
base station and separates signal components such ; shared control
preseRGRBPssaes-AfARe gagﬁarearﬁaf%@ﬁmﬁn@ : The SCCH

receiying w4 Osophetkariie 1Db-SeRIbRO fRtdrdgiemdy wifetirecessing the

data addressed to the own mobil tion exists, and, potifies presence
DL 3EHe ongtigt We iR Chec DERFORIIoUNT 1O Eolti SCCH
receVinP 8PN uelsdresftegnesneyitéing qeesiogsthieeIDELSECEH lim @luase where
words, the DRX control unit 109 controls, the SCCH.receiying unit .
ot BRI P ORI AeR P g5 Db S M o reterhined
timaddressed to the own mobile station does not exist within a
predetermined ti hen the DRX/DTX gycle is long, '
eI 0% RN A TESE o2t SIS, e B Sl that a
syraiatomizidvdicaty oeporss éverC@hean $hehreobilse statioRiedodicallyrieports
1 ay instruct the feedba information- rati i
the Gl el B IR TR K QRET0E Ty Wk foedback
infovitiation R Kerpatieg. unit 111 to suspend the transmission of the CQl to the
base station in accordance with the DRX cycles.

For example, since the DRX cycle is long in mode 3 in Fig. 1, the

- reception timing in the base station may not fall within a predetermined time

even when the CQl is reported. Accordingly, the DRX control unit 109 controls
so as to suspend the transmission of the CQI to the base station.

Typically, the base station transmits the synchronization request by
using the DL-SCCH and the DL-SCH.

Then, the SCCH receiving unit 103 of the mobile station checks whether
or not the synchronization request exists. When the synchronization request
exists, the SCH receiving unit 105 exiracts the information included in the
synchronization request.

Note that, when the synchronization request is transmitted by using only
the DL-SCCH, the SCCH receiving unit 103 extracts the information included in
the synchronization request (shown by dotted line in Fig. 4).

The DL-SCH includes user data, and the user data addressed to the
own mobile station is stored in the reception buffer 113.

The feedback information generating unit 111 generates feedback

11
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For example, since the DRX cycle is long in mode 3 in Fig. 1, the
reception timing in the base station may not fall within a predetermined
time even when the CQI is reported. Accordingly, the DRX control unit
109 controls 20 so as to suspend the transmission of the CQI to the base
'station. Typically, the base station transmits the synchronization
request by using the DL-SCCH and the DL-SCH. Then, the SCCH
receiving unit 103 of the mobile station checks whether or not the
. pzat] exis. bzt t
T e AR, Rl e e et by fhe o
measusgmenbuibdof.request. Note that, when the synchronization "
requSRHE L BYHER LSl 8100 RLrXefvbla g Gerbirerstiibn, the

unit 103 extracts’the information included in the s%/nchronization request

feedbaokninfp doatienigenaratinaribtht gansetasibr fradhaskdafarmation for
tram%q@@ eeflrasseil 8488 QumsRoRie SRR esedid digchronization

uffer 113. The feedback information generating unit 111
reqy@fbrates feedback information for transmitting, to the base station, the

CQI rReasured RyHER fHa! EISRSHERMo AR Generaliigruiie111 receives

synchronization request is received from the base station, the. feedback
an;iakivielion emeibef b RantQiai 462 aRd whesbe iR iiants Bed o

thd'BASELIRGIRarC R trdhRdAsAIRIAHBNDRXAdRSIBONSE fedliback information
synchronization request. Note that, when the feedback 'nforfmatio
geperting g it doeseRRts e st ORISRl %%Qﬁaﬁktrm i

traA B HRE e 1o SHEpaBYttadtierihe base station in accordance with
the DRX cycle, the feedback in ation 10generating unit 111 does,n
needT&‘@éWé}%I@%lglpedQ C[d%:%}ﬂ{gﬁc}hqd.}ser ata to be fransm 88% the

base station from the mobile station 10.

for

When the user data is stored in the transmission buffer 15, the
transmission signal generating unit 117 generates a transmission signal to be
transmitted to the base station.

The multiplexing unit 119 muitiplexes the feedback information and the
transmission signal, and transmits the feedback information and the
transmission signal to the base station through the transmission RF unit 121.
Here, the feedback information is generated by the feedback information
generating unit 111 and includes the CQI. Further, the transmission signal is
generated by the transmission signal generating unit 117.

Meanwhile, the timing advance information received from the base
station is received by the SCH receiving unit 105.

The transmission timing control unit 112 adjusts the transmission timing
of the uplink data by using the timing advance information.

(Configuration of Base Station)

Fig. 5 is a block diagram of the base station 20 according to an example
of the present invention.

The base station 20 includes a reception RF unit 201, a CQl receiving
unit 203, a TA measurement unit 205, a dedicated control CH generating unit
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transmitting the CQI to the base station. The transmission buffer 115

stores the user data to be transmitted to the base station from the mobile

station 10. When the user data is stored in the transmission buffer

15, the 15transmission signal generating unit 117 generates a

transmission signal to be transmitted to the base station. The

multiplexing unit 119 multiplexes the feedback information and the

transmission signal, and transmits the feedback information and the
ansmission sign the jan.th thq fra it

20 20 e e e i iana

gensiatingtioniig2hér atidgaunansmissiantuusl &i/CQI. Further, the
transHISSIRLSHR 1rORRRISHAC YR I AP RONAALASHSA i mobile

- unit 117. Meanwhile, the timing advance information received from
statienizet sepaoates wige@eeohyPPRESESH receiving unit 105. 25The

Ao R R L AL TSI RSRE i DU U the
uplink data by using the timing advance information. (Configuration of

CQiiseeseiven oy the CQigesayinpieit Ay hraughribemespiign Rbginit 201.
accoriparia M sXarBRiemAnite B eReRUREE UG Nal propBgaisiedelay time

station 20 includes a reception RF unit 201, a CQl receiving unit 203, a
by psing: seareasertionittTon efltheafed b orid aeNYaiRs sy iMing @Hvance
infSERSHNIET 209, a transmission buffer 211, a transmission signal
generating unit 213, and a transmission RF unit 217. The rece#%tion

RF ulieodesieated contial aHsraRRErAURY tiThoRAZ sarrsTalsg control

| infORRARIS SoT 92RlRMIPRY@RISIMAG a8 VARCB ORI Hiation tsaigmiistiie station.

CQI to the base station 20, the . ..
The timing advance information is stored in the transmission buffer 211.

The scheduler 209 performs a scheduling to assign the user data to a
proper resource block, by considering the CQl and by referring to QoS (Quality
of Service) and/or an accumulated data amount of the user data stored in the
transmission buffer 211.

As a result of this scheduling, the scheduler 209 inform the fransmission

buffer 211 of a data size {transport block size) to be assigned to the resource

biock.

The transmission buffer 211 stores the user data to be transmitted to the
mobile station from the base station 20. When the user data arrives at this
transmission buffer 211, the transmission buffer 211 instructs the dedicated
control CH generating unit 207 to generate the synchronization request.

The dedicated control CH generating unit 207 generates the
synchronization request. Then, the dedicated control CH generating unit 207
stores the synchronization request in the transmission buffer 211.

The transmission signal generating unit 213 generates a transmission
signal for transmitting, to the mobile station, the user data having the data size
instructed by the scheduler 209. The transmission signal generating unit 213
transmits the transmission signal to the mobile station through the transmission
RF unit 217.

The user data stored in the transmission buffer 211 (including the timing

13
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CQl is received by the CQI receiving unit 203 through the reception RF
unit 201. The TA measurement unit 205 measures a signal
propagation delay time by using the reception timing of the COI, and
generates the timing advance information. 10The dedicated control CH
generating unit 207 generates control information for transmitting the
timing advance information to the mobile station. The timing advance
information is stored in the transmission buffer 211. The scheduler

209 perfar . schedyling to i , r
o BT S I IR AR THas BORBHERRFo e
moBievitajiondfer the strnedecsdrabehannel {36 radﬁtgfs@o‘ﬁéar@d data

missian buffer 211. As a result of this scheduling, the
Chéstiﬁlée& e%hform the transmission buffer 211 of a data size (transport

blockAsizajestibed sighevao mecrrsigcd®idhie Juesentarnhodisnent, the

qg}ﬁ}ﬂ( éﬂﬁeﬁ ELSY a0k {9 and th
Ocﬁﬁﬁ%ég@ést tion l%.ﬁw en%@%lier dat;é g\?ﬁ\?gshgt this t?a%;ﬁmiss?onn °
mobilefestationhsamnbmigeveniedr whemsthecphilge Statien BetRITS: the

intc%‘ﬂ?}ﬁ@ﬁ%&%‘tigw to generate the synchronization request. The
edicated control CH generating unit 207 generates the 25

synchronization request. Then, the dedicated control CH generating unit

(Sggngtgﬁggmmhronization request in the transmission buffer 211.
The transmission sF%rgal %ener.ating unit 213 generates a transmission
>G

signdntdhe abevariRseriRd firsbirmbaimeile AJeSEHRINR AP RETRGVeN

of 8ied thby i SERedaRI AR THISrHRARAI MRS iNo S@I A Cigannel
unit 213 30 transmits the transmission s%g{nal to the ,mobg? Stlftiﬁ] tﬂ?r)ou%hd is
QuaiwiFRIMBLRN RAAWYEF. FRPIEPALIDVERHRD i A0t TR, 2"
apPrdiR kb Girlerinapiee iHMiRCIRdMankRitasKdffuraatdheinciudes another
. synchronizatign request) is transmitted to the mobile station via the
PiegR L NIIMAIUhannel (DL-SCCH) and the shared data channel

(DL-$4&rinafter, a second embodiment of the present invention will be
described mainly on differences with the above-described first embodiment.

The feedback information generating unit 111 of the mobile station
according fo the first embodiment is configured to generate the feedback
information that transmits the CQl measured by the CQl measurement unit
107 (for example, feedback information including the CQI measured by the CQl
measurement unit 107, as shown in Fig. 6(a)). _

In addition, the feedback information generating unit 111 of the mobile
station according to the first embodiment is configured to generate the feedback
information that transmits the CQI by using a radio resource (mobile station
identifier (Signature)) specified by the synchronization request fransmitted from
the base station (for example, feedback information including the CQl, which is
measured by the CQI measurement unit 107, and a preamble, as shown in Fig.
6(b)).

Here, the preamble indicates a data series configured of a part or all of
the mobile station identifier (Signature) specified by the synchronization request.
The preamble may also be a data series specified, among multiple
predetermined data series, by a mobile station identifier (Signature) specified by
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 configurashieh &shag:et ALY Ameabls slalisn-idatiiehiSienatig

As described above, according to the present embodiment, the 5
“occurrence of the uplink synchronization loss between the base station
and the mobile station can be prevented when the mobile station performs
the intermittent reception. (Second Embodiment) 10In the
above-described first embodiment, a description has been given of an
example in which the feedback information includes the CQI (Channel
Quality Information). However, the present invention is not limited to this,
and is applicable to a ample in which the feedback information
thew?&ﬁ??‘eré) 'ﬁ%gﬁ%‘r 'é?ggré%‘(information. 15Hereinafter, a second

embdtimexaoiphe; whsenthe datdback Hefaasetived saasigjsoef 6-bits, the

- fee%$§£ﬁ”@?.‘?8r¥¥ﬂé%6ﬂeiéb&vuﬂﬁqqﬁ§&i Hstemadinant colliRefaseae the
i g

nformation generating unit of the mobile station according to the first
preamibdelimenbits.configured to generate the feedback information that

transmitﬁ’éﬂﬁégééﬁ?g%%lpm?& SHdnegensanTY WHik29#P oY mobile

example, fee rmation including the CQI measured by the CQI

statiemecnansting teitheopreseshembasdimend g ponfigyresdaaanaraie feedback
inféﬁh%gwﬁaprﬁ%gmg&g%am@ Blidde Hor mahiie HationasaeMwing Fig.

irst embodiment is configured to generate the feedback information
6(cfhat transmits the CQI by using a radio resource (mobile station 25

identifigr {Sianab R ksESFHSh B OHMBCHO pration keAiRpbE angmilteeries
from the base station (for example, feedback information mCIUdTagég%ified by

thePESREHSnRa RO WY eEiCo OfRal Hera. databseradlepissirsdeamdatamultiple
series con1;|jgured of a part or all of 30 the maobile s atl(%%_lde?rglfl

PregRiprRIREs SRIAIRENSS (e BJRERE-AIEN Ieilier ROBAURLRPRETRT bY
thePsymBfrarfizdfge fiaguerecified, among multiple predetermined data
Serieﬁﬁbb giﬁ%%%lgehgﬂ%%iir%eerrlwt'gfi'?r{e(spilgeré% 8 SReies BY Mfita series that
sync .
is assigned to each mobile station in advance. -

A transmission RF unit 121 is configured to transmit, via an
asynchronous channel (random access channel), the feedback information
generated by the feedback information generating unit 111, as a response to the
synchronization request.

The TA measurement unit 205 of the mobile station according to the first
embodiment is configured to measure the signal propagation delay time by using
the reception timing of feedback information (CQI) received by the CQl receiving
unit through the reception RF unit 201, and to generate the timing advance
information.

In contrast, a TA measurement unit 205 of a base station according to
the present embodiment is configured to measure a signal propagation delay
time by using the reception timing of feedback information (preamble) received
through a reception RF unit 201, and to generate the timing advance
information.

In addition, in the present embodiment, similar to the case in the first
embodiment, the synchronization request (UL sync request) and the timing
advance information may be transmitted through a transmission RF unit 217, by
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For example, when the feedback information consists of 6-bits, the
feedback information is configured so as to include the CQI in 1-bit and
the preamble in 5-bits. 5In contrast, a feedback information generating
unit 111 of a mobile station according to the present embodiment is
configured to generate feedback information that includes a preamble but
does not include CQI, as shown in Fig. 6(c). Here, similar to the first
embodiment, the preamble may be a data series 10 configured of a part

usif S[;%‘Q&%%R%&HHSP{@E@%WHF%} Sseifiesy dhanne! (DL-SCH).

nchronization request or may be a data series Speciiied, amon

fied
multipleastditiorifnbe dﬁ@ﬁ@@ti@@%ﬁrﬂ%ﬁa@ig@aﬁaﬁqd@mﬁ@ﬁg in the first
emtENABHE) SPAEHRAPRY e SBFERN giagayeahit 207 idNdBRfigured to

present embodiment, the preamble may also be a data series that 15is
gengim s tonFaioBtERd et advance. A transmission RF unit

121 ia cqRfioyies loHaNStiic MBR SR BF TP Yemehamng | (i@ndrom may be
access channel), the feedback information generated by { e(ﬁ%dfack
= S0 @ set of

configmsisnsgiae aredipatad praambissiRsR e SO

préSHBRSE 2RHRE THeARS RN e girie?afe ofHE s Aladitoracequiisy that
to the first embodiment is configured to measuyre the %’%ﬁl Eroﬁa%atlonlecte d

sperifigstine mPhimstationksniBIetinig sy BRIR 0P (EBFC

deffeAe D RAHBIE R ipReiMbISIEYtdhoaUgE the reception RF unit 201, and
to generate the timiné%advance information, 25In contrast, a

TA ..
meastibrieio 280 wrof BRIaNaLiRPSEASING BIHRChIeRisgtion between
thee Bpdpaiisaaniisyrabricsetior in Hgnresepdganbodietentimd by flow |

ing the tion timing of feed i {i bl i
AR RS ek (RIS e s

s2mpdormation. 30In addition, in the present embodiment, similar to the case
R 1A R AR RO SR bt savon
(eNiedsB)isS20 R tivét Bagebygtation fransmits a synchronization request (UL
synch request) for specifying a mobile station identifier (Signature) to the mobile
station (UE) via a shared data channel or a shared control channel (S203).

The mobile station having received the synchronization request
transmits, to the base station, feedback information including a preamble
corresponding to the mobile station identifier specified by the synchronization
request via an asynchronous channel (random access channel) (S205).

The base station having received the feedback information (preamble)
measures a signal propagation delay time by using the reception timing of the
feedback information, and generates timing advance information. (8207)

The base station transmits this timing advance information to the mobile
station via the shared data channel or the shared control channel (8208).

The mobile station having received the timing advance information
adjusts the uplink transmission timing (S211).

Next, the mobile station receives downlink data from the base station
(S213) and transmits a data reception result (Ack/Nack) to the base station
(8215).

According to the present embodiment, it is possible to solve the problem
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configured to generate the synchronization request. 5At this time, the
dedicated control CH generating unit 207 may be configured to select a
dedicated preamble for a mobile station UE from a set of preambles
stored therein, and to generate the synchronization request that specifies

thal?S m&bé'&?t%ﬁti%%ﬁl%@eafﬁsﬁ%@ HrELARTTRSAARHINY St 38/9htedrst data
preambile e

GediCas or the mo station UE. 10Fig. 7 shows a flow of a

frosigiel fmopéefstation dfsynekeonplaridCNACK respasess@libHMHd) R lost
be ngeﬁﬁ@?br%}.@ é@gfﬁ%ﬁﬂh@@%ﬁ&%g f?@égbﬁf&ﬁ%’é'btﬁhg@ at 18 correct

asically similar to ow shown In Fig. 3, except for step S205. As

timingvontiarFkner fivsh slatadsswnanntitedaatriive Heyegtgiareie uplink
syr@lﬁgﬂ i@@l@@s%}gigﬁé@_stmion transmits a synchronization request
sync

y request) tor specifying a mobile station identifier'ésgn ture) to bil
the nibBhewdhsneied ek arraeraath ehhnecss RS R iBe moble

stafiBA 6&%9%%0 the fiR§ AIPIRsRi¥hRavNEdEReEMS 8y be achieved by

synchronization request transmits, to the base station, feedback
hardwasatibrafwatsRN2prEa®biR 20corresponding to the mobile station

identifigr spegHigd byrihemsncErgizatiaRdRegBhoiuRY) esyssifiguria MAC
channel (random access channel) ($205). The base ?tation havin

subdayri @ik fediysisainiByeatidRigh ARpesnaRlL TR igﬂ?ﬂq fedlited to
-peﬁ(fﬁﬁq?gﬁthssd@a %éﬂﬁf@}grﬂﬁf%@ﬂﬁﬂéw mgzw, and a

information, and generates timi vance informatjon. e .
FUnGHG8 TRAON 1S FREUEIY i e SRy R SRESTR, aeuired to
pefiRRMaR: phaceddiai alanbelierdleensimeedoyosdftwatannel (S209).

The mobile station havm%ﬁr,eceiggd éjme Si in%?z_&vance -nforrﬁatilogiagyélts the

the uPRrRAFRMN 5 UIRY (BPge) 1o {9HIE YShrd!Leadn Y <"
furlGssivaneQus)ing Beidigioe the Wase Jatidayed, @ Hafuhrtosriitodule) to
cor?f%%rrg gtﬁ%“&rl(r:eséwlg-(fg%/rNﬁﬂ%k Eoetg%l%%%%c? t%HOQ g%%%’ )IC chip or may be

achieved on different IC chips.

INDUSTRIAL APPLICABILITY

According to the above-described embodiments of the present invention,
an occurrence of un uplink synchronization loss between the base station and
the mobile station can be prevented when the mobile station performs an
intermittent reception.

In addition, a link adaptation can be applied fo the transmission of the
first data when returning from an intermittent reception staie to a data
transmission/reception state. Accordingly, the radio transmission efficiency and

the throughput can be improved, and the transmission delay can be prevented.
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udala 11Ul uic nivuilc stalvull 1Vl TAAITIPIT, AN INAUIN TCOoPJUTIOT U
HARQ) is lost because the base station cannot receive the reception
response at a correct timing, when the first data is transmitted at the DRX
timing before the uplink 5synchronization is established. It should be
noted that, a part or all of functio&é&eﬁ%ﬂes) of the mobile station
according to the first and the second embodiments may be achieved by
hardware or software on an IC chip. For example, on an IC chip, a
function (module) to configure a MAC 10 sub-I@F/er and a physical layer,

Which afe GEheralfy Sple ahdTeqliftetPt parfshihigh-Epesde station
nrocessing, /may.be implermented by, hardware; andsafungtign modyle) 4

configure a RLC sub-layer, which is generally required to perform
complevhprockessing; maybe impleménteds by softeare: [alzoditien fhieta

function (module) to configure the physical layer, the 15 functjon (module
SEBAHTS 8 1AL, SO0 T0gers SRR UG mRoef 15 CORTafR e

e

theRkE1sHRlayer-may be aghieved O ansame deehipar maydesmitted
achieved on different IC chips. INDUSTRIAL APPLICABILITY

20AEEGT g fo e above-88Scised emboapents of tHesprdsant of :

invention, an accurrence of un uplink synchronization loss between the
pase SEA e A e e ek e SR s Spior
statiorcpedormstan intermittentsieceptipm dnsasitition,ua dnk adapiation-ed
can be applied to the transmission of the 25 first data when returning from
SPTHtEFhitET et Eption state to a data transmission/reception state.

Accordingly, the radig transmission efficiency,and the.thryighput can e

improved, and the transmission delay can be prevented. CLAIMS
information including the Signature, as a response to the

synchronization request, via a random access channel;
generating, at the base station, timing advance
information when receiving the feedback information, and
transmitting, from the base station to the mobile station, the
timing advance information; and
adjusting, at the mobile station, a transmission timing

of uplink data based on the timing advance information.

2. A radio communication method in which a mobile station
receives signaling information transmitted by a base station
via a shared control channel, detects a presence/absence of data
addressed to the mobile station, demodulates a shared data
channel when the data is present, and receives data transmitted
by the base station, the method comprising the steps of:
transmitting, from the base station to the mobile station,

a synchronization request via the shared control channel;
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station, demodulates a shared data channel when the data is present, and
receives data transmitted by the base station, the method comprising the
steps of: transmitting, from the base station to the mobile station, 10 a
synchropjzation. st specifyi Si e via the shared caont
channelgﬁssnr?}li%te%&%f the%r%obﬁgngtationo?gg(fbacétfr%f%ﬁ%%tion%r%cﬁ%%cgk
thefSighature; as adesponse tothesyncranizagion requestt viena random
access channel; 15 generating, at the base station, timing advance
ihforRTation Whén fec&iing the féédback fivfofmation: A T smittivg eSS
from the,base station to the mobile station, the timing advance
information; and adjusting, at the mobile station, a transmission
timing 20eofeuplinkdata basetdion tHetiming advarce informatjon.a@vance

rad%O Comtmunicaﬂon method in which a mfobi!gﬁ%stagion r ceives_signalinrg_;d
inforAalion trandmited 5y 5 base sthtisn viaa Shared ContrBfchahnel 2
detestmadyresgncelabsense.akdata 25 addressed t-the mabile stationne
demodulates a shared data channel when the data is present, and

retBives datefranshiifted it tebasédtation, the method comprising the

steps of; .. transmitting, from tge bas% station to i;pe mobile station, a.
a%;usthgy at?the mobile é atloq, a rapsm1851on.tim1ng
synchronization request via the shared control channel; transmitting,at
the mpbileistation, feedback information ingludingrehanined quality on .
information, as a response to the synchronization request, via a random

access channel; 5generating, at the base station, timing advance
information when receiving the fegdback dnformation, ;and ransmiting, ;,
from the base station to the mobile station, the timing advance
infororation; andile station receives signaling information
transmitted by a base station via a shared control channel,
detects a presence/absence of data addressed to the mobile
station, demodulates a shared data channel when the data is
present, and receives data transmitted by the base station,
comprising:

a synchronization request transmitting unit configured
to transmit, to the mobile station, a synchronization request
specifying a Signature via the shared control channel;

a feedback information receiving unit configured to
receive, from the mobile station, feedback information
including the Signature, as a response to the synchronization
request, via a random access channel; and

a timing advance information generating/transmitting
unit configured to generate timing advance information when
receiving the feedback information, and to transmit, to the

mobile station, the timing advance information.
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information transmitted by a base station via a shared control channel, 15
detects a presence/absence of data addressed to the mobile station,
demodulates a shared data channel when the data is present, and
receives data transmitted by the base station, comprising: a
synchronization request transmitting unit configured 20 to transmit, to the
mobile statiens assynchronizatidn requestispecityingra Signature yia ¢he in
shared control channel; a feedback information receiving unit

dBhifgred to'teReive, oM the mobiiecstifion, fedtiback formaioRat tom
including the Signature,, as a resnonse 1q the synchronization 25.reguest,

via a random access channel; and a timing advance information

gereratingiransmitting (riteonfigureddetgeretdte tinsidg adviameemobi le

information when receiving thehfeedCPaC?k information, aEtd to t%ans it, to,
nce’in 4"

theTmobile staiGA e fitiy AVERCeTRfGTATEA k +s

hde Statior
ysediha ragdig copraunication:systen s which; agpobile fatiendeseives,
signaling information transmitted by a base station via a shared control
chanielS5detects a presence/absence of data addressed to the mobile

station, demodylates a.shared data, chapnel when the data s presen, an

. a S oI eqgue 1Ng. un
receives data transmitted by the base station, comprlglng:
synchronization requiesttransmitingwinih coafiguted h ia ransmit stouthe:
mobile station, a synchronization request via the shared control channel;
& téedbacie itoRnatioh reeeiviRgifitéonfigured to receive, from the

mobile sfatjon, feedback infermation including channgl.qualify infarmation,
as a response to the 15 synchronization request, via a random access
chlemmieleandfrom the mobile station, feedback information
including channel quality information, as a response to the
synchronization request, via a random access channel; and

a timing advance information generating/transmitting
unit configured to generate timing advance information when

receiving the feedback information, and to transmit, to the

mobile station, the timing advance information.

5. A mobile station configured to receive signaling
information transmitted by a base station via a shared control
channel, to detect a presence/absence of data addressed to the
mobile station, to demodulate a shared data channel when the
data is present, and to receive data transmitted by the base
station, comprising:

a synchronization request receiving unit configured to
receive, from the base station, a synchronization request

specifying a Signature via the shared control channel;
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information. 20 5. A mobile station configured to receive signaling
information transmitted by a base station via a shared control channel, to
detect a presence/absence of data addressed to the mobile station, to
demoouiate.a Shalgd daa shans] When e e (atas Prestab AL o
receive data transmitted by the base station, comprising: a

syl ahizafiordregtiest teceving oniticanfiglired tohecelve dftamaheas a
base station, a synchronization request specifying a Signature via the
AR SEntr6l ERENABRCRT °N 4 38 BHBACKS At ation frahsmftfing wiHtess
configtured to fransmit feedback information including the Signature, as a
response to the synchronization request, via a random access channel;
and 5areadjustingtumit configuret to adjest & trapdmissioa timagsof aplink
data, based on imir]lg dvanc% infocgmation,transmitted br¥ the bfase ,
StalioRY 62'a Hiobiféstation’ corftigited o refaie SgRanTg 107nEMRAHSH
transivitted by abasgestatian via a-shared control channel, to detect a
presence/absence of data addressed to the mobile station, to demodulate
a shared data channel when the data is present, and to receive data
transmitied by, the base stadgn. eamprising:,15g synhuenization request,
receiving unit conﬁgureé1 to receive, fom the base station, a
synchranizadion reguestiiadhe,/sharedcontrol channela shareteedhack 1
information transmitting unit configured to transmit feedback information

iRBRIRG cHahABEGGAIIfy DERRROITRARGRCAS & PésPBhaefifiifs 5ed to the
synshranization request, via aJandom ageesschanneland e 8B the

adjusting unit configured to adjust a transmission timing of uplink data,
bided on misgadvamce informationdrarsmittec: bynthetsaséstatien base
station, comprising:

a synchronization request receiving unit configured to
receive, from the base station, a synchronization request via
the shared control channel;

a feedback information transmitting unit configured to
transmit feedback information including channel quality
information, as a response to the synchronization request, via
a random access channel; and

an adjusting unit configured to adjust a transmission

timing of uplink data, based on timing advance information

transmitted by the base station.

7. An IC chiphavinga function of amobile station configured
to receive signaling information transmitted by a base station
via a shared control channel, to detect a presence/absence of

data addressed to the mobile station, to demodulate a shared
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mobile station, to demodulate a shared data channel when the data is
present, and to receive data transmitted by the base station, wherein the
mobile station comprises: a synchronization request receiving unit

configured to 5 receive m_the base station,.a s ronization request
T 4 s Vs i Siared contron im0 e foad e
information ransmitting vakdcatfigured tovransmit feedback intormatiairon
including the Signature, as a response to the synchronization request, via
a rARdadtaccess 10 channel; and an adjusting unit configured to

adjust aa”%%%ﬂ%%ﬁ@thE'ERQnOQQBU@%@%@c@%?ﬁg‘”ﬁﬁ@@”&o@&\@&%d to

information transmitted by the base station. 15 8.An IC chip havinga
fuactionef afmobilé Istatiorseorfiguredto receivedigraling infonmatignest
transm%tte,d by abase station via a share%ﬁcgn rol channlel, 0 detect a

€

preSencélalisénce afaats adirdsdef 15 %ﬂﬁoﬁ?él Station t6'd&mbdulate

a shared dataghannelwhendhe dataisfresent, anad e reegive; datad0t o
transmitted by the base station, wherein the mobile station comprises:

& 5yRERfoniZateR reuest regevihgruriitebnfigneed t6 rééaivet wom the 2
hase statior)c a gggchr%%iﬁationzrggggrslt via the §hared conrtg%l Qcohmannel'

Sponse O. S ron re e3L, a a acctés
252 feedback information tran%mlttlng umt%%n%gur\éé to transmit feedbac

infarnmation ieluding channel quality information, as a response to the

synchronization request, via a random access channel; and an adjusting
unit configuréd 6 atfdst A transfiissipred to adjust a transmission

timing of uplink data, based on timing advance information

transmitted by the base station.

8. An IC chip havinga function of amobile station configured
to receive signaling information transmitted by a base station
via a shared control channel, to detect a presence/absence of
data addressed to the mobile station, to demodulate a shared
data channel when the data is present, and to receive data
transmitted by the base station, wherein the mobile station
comprises:

a synchronization request receiving unit configured to
receive, from the base station, a synchronization request via
the shared control channel;

a feedback information transmitting unit configured to
transmit feedback information including channel quality
information, as a response to the synchronization request, via
a random access channel; and

an adjusting unit configured to adjust a transmission
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timing of uplink data, based on timing advance information

transmitted by the base station.
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