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*159159* DESCRI PTI ON

Frrrrrooortrrrrrrrrrrrrrrrrtrtrtrolll *@0002*BASE
STATI ON, MOBI LE STATI ON, SYNCHRONI ZATI ON CONT
VETHID, AND | C CHP 5 TEGHN CAL FI ELD The p eﬁﬂl‘l\ﬂ"ﬂ“\lﬂ\lﬂﬂl Uil
invention relates to a base statio on,

a synchronization control method, and an I C chip. ¥

Station, = wbbile Station, & synchron i'a?f on AR
10 method, and an I C cHPB S\Qr% }hq%@ nobi | e station
performs an internmttent reception. BACKGROUND ART®

an increasing denmand for high speed and high quantity
r aBASE STATIONc MOBHE STATHONs SYNCHRONIZATIGNC AQNTROL

Is required. One of St [ for the power
saving is an inter nﬂggﬁpb'&ﬁégﬁégﬁﬁihe intermttent
reception is a technique that achieves a power saving

by activating a nobile station only when the nobile
TECHNIGALEWIDt 0 receive a signal transmitted froma

ot at o N4 s8Rt InvBoaR rEles Jo 8 PR "shelighy er il “siton.
smmowrdrﬂmorimem 28niResrpIC ahip. Padtiduladiyiethe present

referred to as DRX/ DTX (Di sconti nuous
"P(@BH‘ER irglates Ekérhqsr%%t@§°"rr arfepbile; ﬁ@r’ﬁ'?”v\,ﬁe?y'lcﬁémlzat'on control

mlth&d, "hhd S Ibeﬁﬁ@t WHeH The 3R Sf@%@étﬁfﬁ ‘#fe%rms an intermittent

Intermttent transm ssion of eedba ornmati on or
redeptiohke. I n a downlink of Evolved UTRA and UTRAN

ragi.o access schenes, which is in process
B@*ﬁéﬁ?@?ﬁ@ rdi zed with HSDPA (H gh Speed 25
Downl jmlanPakdseasing Caemandr fetSRigh fgﬂefedplaﬂdaﬁ??ﬁ Uahtity radio
a

achleved in such a manner that a schedul er ase
cammynieationst mewert sayingi iss mabilassialjaneis leguirgdi ngne of the

teﬂ%ﬁrﬁ%s@érﬁre G aa’r"bﬁ an MediRbhitec cEPHiGlE - The

tine transm ssion assi gnment
cont rlihe iisterraittent wbetpiioasrsaa mdbmiqtm‘rthat Reheeves a power saving
trans

by Rl B 3 MEbie FIR S MEEN Bk Fople gt eeds to rceive a
sigrat frakshitted Fb®NIba’8 dtation whrle 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 intermittent reception is

0|0002

accompanied with intermittent transmission of feedback information or the like.

In a downlink of Evolved UTRA and UTRAN (Super 3G) radio access
schemes, 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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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

1 format (for exanple, a nodul ati on nethod, coding

ratio, or the like) used for transmtting the data on

the DL-SCH. Each nobile stations receives the DL- SCCH

for every sub-franes, detects a presence/ absence of

the data addressed to the own nobile station. 5 Wen
forthat (fat @xadyiesa gdoduatitve methiode codingi tioeer 4he likap used for

mohi l.e s at s the DL-SCH and receives
trqxrp%mgmgat @gonﬂﬁ%%ﬁﬁf in a conmuni cation

Ser VigEgehs WsébiRs s¥iidnBr raeeived thd MINSOGHS| foh slarp sub-frames

arrives at a systemintermttently. Accordingly

detpets anpisesence/ahsepserafdbpvdatatasdressedcio-the own mpbﬂn%§tat'°n
f
iR R a4l By ke AP0 R ople stator

d@:ﬂbd@ldteﬁth"el[DBSGHﬁendbeééleeslﬂté daﬂae nmobi |l e station can
be saved by performng the 1 sho

oper d1¢En i %’S@dﬁ@'ﬁe'fbﬁ %mmHn@?Hw gémce‘r é\éﬁi?ﬁéﬂeP (Browsing,
e t
triimisSRA! bie® afthVeR ol aeSydiof MierhiteAly | Mecdtingl When the
mobile statishegeheives the &L—ﬂ@&lﬂ atallitimesea battenyhef theunokile station
Sthgtﬁl o%dem sts. When the data exists, the nobile
is denodul at es the DL-SCH. In addition, when the

dat a |pdfliseegad, twhém eatPdbés nbt exisOfor extertsin ptahed of time, the
nobil e station continuously receives the DL-SCCH in

baftery e the mabils fationean be saved by Pesipepingthgd RX.

- Hovevg : 1;%%@# b o Rl it %95 ﬂa bPah h@eﬁﬂﬁ!e'n? réééﬁtio?i”in the

does n t'1 nuousl r a predeterm ned
rr(dbllaa stdtion windm the ILeBCIdrardﬂhiatBL-ﬁEQHsaraueedV\her e t he

n 5 Themotieajon eBRk e BE-SEEH oot Phefhprodcl data

ali@resBed tPRd MPobliebiabibn Eafsis NOWVheKithé dagl exdstsC e mobikiStation
predeterm ned tine even after the nobile station

demodulatepthenlLifeld. 2, the nobile station may further

:i;ﬁgﬁ\ Qa%lhgrée&v\’m@héﬂé&ﬁaﬁ?f@dﬁi@%&#@&ﬁtl%p%% $thf8n 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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Whet her or not to perform such stepw se DRX may be
determ ned by 30 follow ng protocols which are
arranged i n advance between the base station and the
nobil e station. Wien new data arrives at the base
station while the nobile station 2 perforns the
intermttent reception, the base station transmts
data via the DL-SCH in accordance with the timng of
the intermttent reception of the nobile station, and

pSfcInR) the hstepmitient| reeéptiorg thenwbdse astatiora ttmnms 8&GHvia the
When the nmobile station confirns that, the

Diirtd 43 @gcerganre valfrthedimipgiaf éh%trﬁ%maﬁeekfe&?eﬂwof the mobile
t
SO SR PRATE B 1o eyt pligon,
cont |Wheusth¢ rpobite station cdifir®SdHat the dataheddressed to the own

mgggé -e%ﬁ‘te qr)]rfx] %ﬁgtéf ri)z;}:nés méf]rl\% é}g [b%é(:#‘@' dwtggﬁhgao kfr'1term|t'tent
re'cléﬁhéﬁ"t ) ridbilk @aﬁéﬁ fefirdd @ thé medéd &f é&\tiﬁﬁbﬁgyrﬁr@cessmg

eduling or a link adaptation 10 in the base
DE+SECHAn thernext amé sagyequent stibtframaes tnede 1).or exarrpl e,

cenhin- 4 i dbikMpflon fif B, 1180 % SURICARsR) Quaiiy

In@hca@ﬂ\)\ﬂtﬂ) tHdbadd statich #norder td performs a sehetiuling onmlak adaptatlon
anpng the users, and assigns a 15
'thQM?ﬁ@féﬂn opportunity to a user having a better
r adi I h S 0 i
of e dhe CREENERIAE et for Apifip h Hidodndlingd radio
clizrirel quahatyasuchassepmdeptlon ®R (Signal taainderferenoe PowigsRatio) of a

_ ccordance wth the CQ. (link
d%ﬁﬁﬂq&wﬁ%&f’a NREQnwhi | e, the nobile station in mode 2

can I eROHaskhstafibh doﬁ;%@e@@l@@rmnﬁﬁ\dﬁgt ihet b§eﬁsl Ehﬁgassf igns a
the DRX (for exanpl e, ght before the

traD$YB§SIQm@PmUTU%IriOb% uswr ba\ﬂne Bchpttsr rﬁéb?oﬁwav K%Fhedu?ng) SO
ag‘f& ﬁB&%Sﬁ E:Po%ftnu%@ﬁh%r& TX). When this DRX/ DTX

'S su | crent ort synchroni zati on of the
upI I Nkughemathe sbasaa nstatlonad chet wetermine badearspatti Jormat, a

HaHEmSgon PRNEG o UG Ienn AReofa B ot Ca1LpBiRglapldtEn)
upl i NieRRRNEORh&2hidMile station in mode 2 can report the CQI 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



10

15

20

25

30

cannot be nmai ntai ned even when the CQ is periodically
reported. For exanple, when the DRX/DTX cycle is |ong
as in nmode 3, the uplink synchronization is | ost even
when the CQ is reported. 30 In a systemin which
uplink tine division multiple access i s perforned, as
in the case of Super 3G reception timngs in the base
station are required to be wthin a predeterm ned
time (for exanmple, within a cyclic prefix off OFDM 3

symtdipl ). As shown in Fig. 2, when the nobile station
nmoves (T1 to, T

.T2), a distance bet th ' .
st at iAsshawy inbkhig. 2wheadke E’toﬂﬁgﬁﬁ’g‘l\’ﬁﬂgﬁ it{a?ﬁ@naéjds,tance
t -ar i j i Ten
ey AR o4y SO SONDtEm g,
that acpropagatiomdelay ad shangdtbaceardipigiyon ti mi ng nmay not be

) ovi Biefare Wase s mople SRR ity e a il frvats,
thd r%%@ﬁﬂtft?rg infiif b ADR syrehrdtased ahathérdby Tausesiitederences

~to cont the transmssion timng in the nobile
mgthatprewpu@ymdmwmganl@-t he reception timng in the
ase statjon s tif reasur r L QNbm gt s
vase ' Bl Ruind 3B A EBRABH s, 06 Bobnstaion '
réﬂufﬁ?ébltbgc%dﬁ@l @ﬁ?é@rbhghiiss\j\b}]n ititnih% irm $ise1 meabilehstationndey theasuring
referred to as a state ere the receptign timng |n .
theneecgatien $iming o the Prse $ialiap $a@s tovgcﬁh( ﬂ1eameasu9ed reception

i LR Lilg, When th ' din
BTN B 2" k75 eyt o g e s

upl i nKessy rin furdei tasinplify e desenptionaiitie cassymadethal mede 2 is
RGeS S8R e ARG P ofls FRRoRGH S0l an
wWiBA W YreBetdrnined AmeUWREN tthetCapiersported: iaf acdotdatee adth the

a state where the r tion tim in the b .
NGNS ISR IR NS ——"
i e Birfia RS df e, Bagd pfin'dbd BF eIy thefansmission
tietieg irdthecaobile statibe. DRX/ DTX cycl es. Here, a problem

o s, (PR RST RS 45 Pl 3 d B wnere the
SRR S bl oBATER et an
where interference is caused in the previous and next sub-frames when the CQl
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. 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,
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25 cycle. Further, another problemarises in which the
battery of the nobile station and.the uplink radio

resource are consuned because the CQ is periodically
reported even when the data hardly arrives. Meanwhil e,
in order to solve these problens, the CQ may be set

not to 30 be reported in accordance with the DRX/ DTX
cycles. In this case, however, another problem arises
in which the I'ink adaptation cannot be applied to the

thbfmécﬁbmneﬁ'néswméfﬁdemdetedmmtbdnk data is
generated during the

t r andiHEhargRre when Em"‘c rst Qat?e'ﬁg ’%%F ?&!ﬁ“ PR} tirging before
thg'lfﬂmk@%éﬁfoﬂ Bhas kStablighedd fR@pfibn tré@pd?@é t?ér’@nﬂﬁed from

synchroni Zat i on |s establ i shed
theemebpile suanoastq»m'érst dates (for exampleo ACK/NAGH response of HARQ)

to the fi dat f
e RSG5 SR e Soe RELfosponso t
C&ﬁ-@étltmn annot recei ve the recept i on response at a

correct |mng When the reception response is |ost
pr obl \Bihearthe geceptionhiasponse i lostta prablerrrisesdn chh the first

SR M A PGS o
?Zmﬂéﬁgtii?hmﬁrﬁ?. o et an Meen 15 Cp0b5 | or
page @Q?W@@%Ul%?ﬁb@m 'ﬂq(}ii%em[?%mpﬁﬁt 198 mIEHBOd under

tHY Saﬁ({%hwn E%ijp‘?a&ﬁﬁa\pﬁe@tmﬁﬁﬁtmg” ¥ oh MarcH 46! 2002, on
situatio

he convent | techni que as descri bed
pape 282 té\228bj ect of the present invention is to

prevent an occurrence of an uplink synchronization
| oss betmeen a_base station and a nobile stati on when
DISELOBURE OFf IHEINVENTIONS an internmttent

o oD he prosant vastiph SBehaa SHA UMW S CRE M. i Saons o
tﬁ@@oh@eﬁﬁ&ﬂdl %cfnﬁ*ghep‘é‘é I RUsERbad é Vel M AR &bject of the present

receptron, a control annel generating
mmuntlon dsto prevedt ao agengence ofian wnhoh isyn¢chran|zation degscletween

o BeRe etiohiatidray 1ip e cetonghe feC bisig e fcperforme an
intBARAIEAt feRRph8sK i nformation,

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 meésure 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.
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| CWfoW aat itdn 9§ERERG! | ﬁ@

25 as a response to the synchronization request; and a
signal propagation delay tine neasurenent unit

configured to neasure a signal propagation delay tine

by using a reception timng of the feedback

information. In the first aspect of the present

i nvention, channel quality information nmay be
transmtted in the feedback information. 30 In the

first aspect of the present invention, the contro

chanrial thegefiret adspegt uofi ttheagresentriaventon, the control channel

GRHRTABNG U5 e OpBE HG SO AR EAHER: GiALPPEgies a mobile
stbﬁ&?rlgéﬁﬁffé? and thd :’fg?ﬁ %@kt n?f%ﬁﬁ&ﬁorpfm&?%@m%eﬂt data series

nven t he cont annel generating unit may
ccgeesﬂ;mdmgattsﬂm: mabilezstatiom |derqlflemspehlaed Inethe spachionization
nmobi station identifier, and the feedback

rEAYes mati on may include a data series corresponding
to the SaRBhY Gaspedt bPithe Fraddriti invertRRCisl s@fimarizetieas a mobile
synchroni zation 5 request. A second aspect of the

S’(ptlels eparfarmirg tarointesmifiemfraererlipm §ora anbase estationyt inglwding: a

ﬁf &g%l\t?tﬁh g?qj-gé%& gé&l%‘@nﬁm ﬁﬁdzdr?@ gé C}r%cezéil\jg &p 8ynchronization

réereet \ffong thei bas® ndtatinn; eand ca rfeedback mfemmﬂumrgenatatmg unit
request fromthe base tatlon E@gafee back
kT PNguPEd & o "GB! do the

S ﬁ&ﬁﬁﬁggtlérw d@%{' on, as a response to the

ynchroni zat n request. The second aspect of the
pr ese’ﬁhewaoendl aspachyofi thel pwmtdh‘éﬂn’(@lﬂ mfyaindyde a channel

o oA s D, SRR B R St sl

infOIPAtIBH, | Y MRY  dfarineh RfuAlityt @rﬁorrﬁaﬁchﬁ méyp Hectdbantitted in the

i nformation. The second aspect of the present
feedbackiinfarmation-ur t her include a DRX control unit

confi #He Wcbfiy PBENG thel fr288R HbAbrPndyVerthBRTAIde a DRX

qual i orrmlon e station,
centrolr dmntceom”gmedytd e.wspénd he transmisstonerof theecbpnneh quality

in 8@'&]%%‘5,‘12 ﬁ?co llﬁzﬁa{:‘%%&];\i %@qe ec}e@i{p I‘,J‘C%:Eqst Pthe hiSmittent
r@&! t@f‘pondl ng to the nobile station i dentlfl er

i ed Dby the synchronization reques
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 control method in a communication system including a mobile
station performing an intermittent reception and a base station, including:
generating, at the base station, a syhchronization 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 requést; 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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A third aspect of the present invention is summarized
as a synchronization control nmethod in a

comuni cation systemincluding a nobile 25 station
performng an intermttent reception and a base
station, including: generating, at the base station, a
synchroni zati on request, when data addressed to the
nobi |l e station arrives receiving, at the nobile

tion n oni zation request fromthe bas
L 1tBe] GRbier Salths Chagnelapigie IRGUMEBo. EPRob KBeaBa. Auality
infBfrRARGH h2: bePfadsREAIN He Lééo‘b%%k THBARARIH. zat i on

request; reéeceiving, at the base 30 station, the
f eedbirc the tifica mpedhpf tved pressest rinventioat tmméemk information

%abﬁﬁidgna Féﬁgnegrleéf r%%p%‘é‘tg@éggﬂ & ﬁ¥o&giﬁg{f§% ide ﬂfgsr specified

biylthé dyastiredizatibniréguabtesent invention may further
include: nmeasuring, 6 at the nobile station, channel _
qual | ByfouRNoRsRAGE &, tharpresert ipmMemiins isy8ammayized as an IC chip

riaQIr@r 'émfuri)d?roﬁal’o ?pﬁerfc{rﬁi rt&n ¥t3n¢ W?ﬁee&?oqp?&* @ base station,

mat 1 on. aspec presen

incuding mﬂ,syhbieroh%ﬁbacieqinfsbrraaéwmg unycarfiigurste te receive a
data series correspondi to the nobil e station

SYRENONZAUPN s [RAIEE] GPM N8y base. SigliRthr & Zadeegpack information
dePERiHg Uit chHﬁ%LﬁreestBeg?}-fne‘P%1 ﬂé%dBé s R ri?%:)onse to

sunnarlzed as a avi ng a unction to per

ther symeiwonizatienrequasépt i on for a base station,

i ncl udi ng: a synchroni zati on request receiving unit
configured to receive a synchronization request from

the base st atBRIEF BESCRIPT?ON0OK THE DRANIRGSLO
lgenerati ng unit confi gured to_&enerate f eedback
[Figr A1 higt 1108 2 viewshosdpadRXBOTX he synchroni zati on

9Tl 2SR ol S G o el oo
asyrmiworenammssg a change of a propagation
(ERy 313Be3p e g £ ¥PGbrar sone) Jhneitten bhhtaania base

ét@t‘idiﬁ‘%ﬁdaa b@agkile StaldroBcedidiry BRI filst Sérﬁltad)diﬁie@i@(‘cﬂrtﬁenﬁresent
to a first enbodi nent of the present invention.

'[‘W@'OM] Fig. 4 is a bl ock di agram of the nobile
i rg: olalgagtc%r? tgigeﬁ UiddtEm' bf He nfSERILERBH Kcotdifig to the first

I nventi
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. 6] 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
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[Fig. 5] Fig. 5is a block diagramof the base station
according to the first enbodi nent of the present
invention. [Fig. 6] Fig. 6 is a view showi hg an
exanpl e of feedback information used in the 25 first
enbodi ment and a second enbodi ment of the present
invention. [Fig. 7] Fig. 7 is a view showing a flow of
a signal transnitted between a base station and a
nobi | e st ati on according to the second enbodi nent of
tolthe dpawmes i nvention. 30 BEST MODE FOR CARRYI NG OUT

THE | NVE IC]\I <Fi r st odi nrent> A first . enbod
of 1B 1 EEsdAmbasIBRT SHNGIRTFSGTY TRienioNEbi gysumed that a Cal
-.fg 54 %ﬂangelt&héll irffo AL nofified fi8m éﬁﬁ&blﬁé"@%bﬁﬁ%) to a
Thd present ent ron, 1t 1s assuned that a
basmstaﬂsn@ﬁm@) qual ity information notified froma
nobile station (UE) to a base station (eNodeB). 5
(Flow of Signal) As shown in Fig. 2, a distance
( g(;ggp)ermblle station and the base stationis
anged  while the nobile station perforns a
| nt er/A$ shewn in Ed,gap& iaodistanse betwesn|the mpbile statlon and the base

nchr o izatio b
o310 1 AR IS, BRI Bl BT SR Sp ARt recepton
At REres)inca sgnthrdhizatioh ¢6ss magweeur bbveercthet base $tatm|m gnd the
in the baSe station does not fall within a

"}ﬁhbé@ét?ém ned time, which results in causing

' ”t erl Q%WS Wﬂzﬁqé %&F?ﬁéﬁrQH&aﬁ&q I8 Sccakd) the 4‘8@éptlo'ﬁcﬂm|ng in

is reported in accordance W t
tnmeaaaﬂtﬁlroa dbgsciyatl falli withinde redeteFmineds timenewhich results in

reception timn n the b t at t fall
ARG iMtEetesEdd e RS e SBEFRB ence 1 n t he
Pr evi pysesaitpleewhen I Cdlagesp st insaccbidancd wittothe BRX/DTX

flow of a si gnal for performng a synchronizatjon
cyele i anoda Rdntidg e st TesRPHRE tiTiad ibH1 Base SHati, dees not fall

withtl &M prBdERSn AR SirflES HrldP GhteriéReridat Gh f fieHr8vious 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) (S101), the
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
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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Note that, a signal propagation delay tinme, which is
nmeasured by using the reception timng of the signa
received at the base station fromthe nobile station,
is referred to as a timng advance (TA: Tim ng
Advance). \Wen the downlink data arrives at the base
station (eNodeB) (S101), the 25 base station
transmts a synchronization request (UL sync request)
to the nobile station (UE) (S103). As shown in Fig.

Vi thhepLidtchRasegstheli Mitht Hensiotifisatire ofy tiedr presence oof the

request to the mobile station via a shared data
SMMZat(CﬂUQS@H)StSand a shared control channel

t t
v e
s;sébuﬁyhﬁe piink eadibatssurcefosteteivingla megporisedndhe synehyonization

synchroni zation request via the DL-SCH Alternatively,
reduesbase st ation may transmt the synchronization

requegt,op vy, ﬁ@ﬁaed% ré&ﬁ'ﬂcetrﬁgﬁtlﬁ@ﬁdé‘”é freliéncy, a sub-frame,

noti fi catl on resence of " the synchronl zation
and @uasbile stﬂhen ider&iﬁlen'(Slgnangehe synchroni zati on

Fadi oAne asuRongyS - BoathR G eRdPRE Aseked ¢ Sraffig s used for
traREMiRG aZaEpOise fo mecﬂyﬁéhron&mbna@queétl frdm ttleel robile station.
resource nay include a frequency, a, sub-fr

mobi | i serler otp | aeidi A etolisPyNiY (Hhi . a%!mcs&%n?&ﬁ &%@GQG' a
sypcg}{gﬁ_lzfag {)ﬁggtglt?%st it Wi ?th?ﬂ.l%?\'c dndl 4'866ffafe is specifi ed may

response nchroni zati on request
bergysd he nobile station. 10 In order to avoid a

collision in this asynchr.opno ch

synchF Hﬁh?&t'f‘cﬁfd?%gby o?'ﬁp X ﬁes}%rggqﬁ@ﬁ%' affipelved via the

éghcﬁﬁﬁgﬁs'é‘heﬁﬂ%ﬂ\fvltﬁdchﬂabhob% stafien framht Which the @éﬂﬁfnse is
assocl ate the response, whi i's received via

tmﬁmﬂedmausyrmhmmaatuonmre%uscstemnwb!qhetm anekjle ﬁtaéwn identifier

h
( ig:?caﬁlfrtggfsz%lﬁsczfﬁeqfrgagest [ r?t\?ﬁpihm :th:drmgl | e station

i dent iiHeermobifé gstation ehawings peceiveed thenysyrehosnizatiorherequest

nobi l e station haV| recei he synchroni zati on
trangmits the ¢ @hignthed es'@d?" (%Fq e base station (S105).

Here, the mobile station may transmit the CQI already measured.
Alternatively, the mobile station may measure the CQl 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 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 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 CQl, and generates
timing advance information (5107).

The base station transmits this timing advance information to the mobile
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Here, the nobile station may transmt the CQ already
nmeasured. 20 Alternatively, the nobile station nmay
measure the CQ when the nobile station receives the
synchroni zation request fromthe base station so as to
transmt the neasured CQ to the base station. Wile
the nobile station perforns the intermttent
reception, there is a possibility that a

synchroni zation | oss occurs. Accordingly, the nobile

staficH (A09)25 transnits the CQ via an asynchronous
channel . As descri bed above, |(n a e Wwhe

upl i riber mabiler stadigncBayiBg wgseNed gl%aak'/mf‘ﬂegg"én%% information
' ' : ile station transmit
acﬁ%“gg@g%@ﬂ{{Jgﬁﬁggﬁ?g%lg§$i12®bradi 0O resource. §rhe >
ggse Neba! thenmubile nglatiere eecaives Howathk wiades fiiops the Hagea Atation
(sHtaf ARk ol B LB A PEEE, i base statin
(g'tﬁrgrgrrrati on (5107). The base station transmts this
i'm ng

advanc_e information to the nobile_ 9 station
(glongote_Ttmt,rmbiHi@ 8t dhe draseaslatignr tassmily theetiming qgvance
._advance infQrmti or j USt s ' t i S .
fHRRGS e BBk PRl e B, (BBt Bounin

d&t8\WMd! this tmhg ddvanté rfotmstiorstal ibertrarfsniiged 3) themsame frame.
transmts a data recepti on rge

. [t (Ack :
S Bhe e Senink Gels i e i ARGHLe | Brdiion are
vERGHARR 1 HRREA e pThosIyRan Bt MRt atedo i
ofd tivn luipiikk dita aamch derhedulatesnthea downliek idatarbtsing g timing

e transmitted in the sane frame. 10 Wen the downlink
a \@%edﬂﬁfmﬁ*iwf‘i m ng advance information are

t r ansyithis&fahRet, Bg asifsting teeeansmissiarbiitingsinahé ombile station,
adj usts the transm ssion timng, of iheulin dat.a

thentecaption timing of theeslaeaHranﬂmla%@ sromy thmole ﬁgatﬂnntmae base
n I NI-Q1 | . is . " tA .

BT VAT, o1, W SO ESEle ot s ety e
intedenehce in thenpreyiafs arkbnextgubtrames santhecdedreassd.he

OO B o bR s BB RS e ik tation, s
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 119, and a
transmission RF unit 121.

10
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interference in the previous and next sub-frames can

be decreased. In addition, the base station receives

the CQ fromthe nobile station, as a response to the
synchroni zation request. Accordingly, the link

adaptation can 20 be applied. In other words, a radio
resource can be optimally assigned. For exanple,

“proper nodul ati on and codi ng schenme (MCS: Modul ati on

and Coding Schene) or transm ssion power can be

appl i®e réCeptiorgURBt (Radiof Fredueneypt @nit o)1 28ceivgs a signal

tranoRaR P he bact i apA Seherates S Rthegts such as a
sheh&§ 'cBhﬁéi &Hénnfehgalf@mﬁ) §ﬁ@tal SMardd dhrcéneRl EDL-SCH).

reception RF uni receiving unit 103, an
SCH r'lél'thS\ﬁGﬂg metvmjg)@nlta1Qﬁgchﬁ§&%ljla@@ln%Qﬁh1tso g@7to getect

contr it r
whicef 371 e Sl g s 5 BRE iy SR it ) otfes
pr@@éﬁcéé?ab@eﬁdéc@fﬁhe@at@ubftﬁé [IFﬂ)GcoﬂtrcblrL&mS’rO$S| on
buffer 115, a transm ssion S|(§nal gener at | nggunl t

117, EhenbRXprantralgunihil091gentrelndhs requsngy ofiRsacegsing the
legiiécii@l |n18thE?ew5Fo%e%le°BR‘3€ b Q QGEeB%M}oIQ”ﬂhE SCCH

recelves a Si transmtte fro

re&teMngmm&ﬂ%&ms m e rsitiently pmcpsaﬂm BLsSceHin a case where
channel

h
oA lip e o oW bl it dbes Rt xRl WiEH £ Rldetermined

ifhBe DL-SCCH so as to detect 5 whether or not data
addressed to the own nobile station exists, and
noti fWWhen thesBRIEDIX aislende longt Hbemtis, a Posebilitthat a

S Bl oS B 5 B Ry A eprs
thrﬁéggﬂ tmgud"PRii c%tgt ghré aDR): T(t):olihﬁel amnni)elr??y rest@@Cithe feedback
e BB S oy e W S BB g
bggé’gia% tﬁ%bﬁ&a%%;? mttgsmx ytlki n a predetermined

cleis long, there is a
p033| ot iexamplet since $hacBR¥nryeleiisnongsie aoder 3 iavEig. 1, the

rqEolah nMRalo el haS SRR S 8kt YRBR & pretdritded tme

elée wheedhadQl ke repbaednt A@aor@mw ahé TE!RXJI&bhtrébllL’lmt 909 controls
suspend the transm ssi on of 60 t he

so as to suspend the transmission of the CQl to the base statlon

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 extracts 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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base station in accordance wth the DRX cycles. For
exanple, since the DRX cycle is long in node 3 in Fig.

1, the reception tinmng in the base station may not

fall within a predetermned tinme even when the CQ is
reported. Accordingly, the DRX control unit 109

controls 20 so as to suspend the transm ssion of the

CQ to the base station. Typically, the base station
transmts the synchroni zation request by wusing the

infdrm3€6H fantrahéraititlg, 36Hhe These, statien Siﬁ@l—CQémaaun@d byithe CQl

103 of the m) | e stati on checks whether or not the
measRMsRt 381t 187- r equest exi sts. Wen the

sync WNggh 174 hgﬁthrSHﬂiSﬁén requedkiis fsteivedsrhithe ®aek statin, the

unit 1 extr s the information included in the
feeglhad:k mmmmtuoorgemeqm umt\m‘egenartatemmeedback information for

SRS De GEe bABE T AR e B8 ation

é'qugglr mation i ncl uded in the synchroni zation request
(shown by dotted line in Fig . .30 The DL-

i ncl UNiete thebrwiaen dhe ferdhack 'D?éﬁ’“aé!ﬁﬂ egeéi’@ﬁ@tﬁ&léﬂ't {141 rpeeives
a@ﬁ%t@ﬁéﬁ ?rggrgg{ orﬂcﬂ "Rt 100 AR V\fh%ﬁecﬁé'é@l E‘{Fafr%rmltted to

or matl on generat i ng
tr@ebﬁeitst%ftlohaad@mdmarida withotheaDRXn cyde, theafeadback rigformation

to t b h
asRersva i 11 doesgrot Des P ey Hien s esdisK riaymation for
tréﬁ m&%%bwmmmt.éﬁatlon the feedback
I T

Ion generating unit 111 generates the feedback
| nf or Fiee: transmnissiorebuffer ikl storasghenisecdata toge Hangraited to the

st at e synchroni zation
b?%%ﬁ{@gf’hf g‘? ﬁ‘i’?’ﬂg%ﬁaéf??‘tﬁdé fegdback i nfor mati on
generatheng thi dsekldataedei steged dn trfesttlramstmmorﬁrbmfferhd5 the
DRX contro] upit 109 and .wWh Ct:% Ptransmtt
trﬁasmiwrbageakemr&tfngm%k&i?@&ﬂe&a #hirppamissien. yignal to be
trghsmﬁtpe%%qﬁg HaeEQid@d. on 10 generating unit 111 does

need to generate t he feedback information fo
t r ansﬂfhetmlnigplehmgoaylt 119 ngitiplexes mgfeeﬂbackn@formatlon and the

bR LB 0 BaShL el "TedlhR BB and e
tr%h§ﬁilé§'br1§|gnal 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 CQlI receiving
unit 203, a TA measurement unit 205, a dedicated control CH generating unit

12
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When the user data is stored in the transm ssion

buffer 15, the 15 transm ssion signal generating unit

117 generates a transm ssion signal to be transmtted

to the base station. The nultiplexing unit 119

mul ti pl exes the feedback information and the

transm ssion signal, and transmts the feedback

informati on and the transm ssion signal to the base

station through the transm ssion RF unit 121. 20 Here,
207heaf eeielrigdr 120001 aatransmissiqeraiffer ed1by a Hearfsedsdiank signal

i nf or mati on generating unit 1. i ncl ud th .
gengrating unit R43 ;1 ancha ffagsimissien Eﬁw"'@% Iggﬁe?ate Zd b§ tCSe
tr ansl"ﬂesr%begtdédaﬁégzgurluggﬁ? réddivgh é“%igtna]rirgnsﬁ'ﬁ?éd’\ﬁbﬂnethe mobile

the timng ormati on recelived fromthe base
staticrt amhsepanaﬁmslgadl d:Iynpd)reerKIH receiving unit 105. 25

¢ ?Zné&ﬁ SS' tmtlgﬁ tfaﬁ%tnﬁ 1 hﬁkégéjté%@%@;é sé{icﬂgzo the
%! g r’é@eﬁ@&%ﬁ"tﬁ 'G@Pfé&wlﬁqzum( @stthr@UPﬁtth@?eééptlBﬂRF unit 201.

t ati on Is a block diagram of the base station
20 adlder th mpasoremeeienip2@s rr@@sure&amélgpabe@ﬁagatlon delay time

t
of P8 epboBpR TSR B 4 o, D540 BELTAIAR fance
infothiatiéR>, a dedi cated control CH generating unit 12

207, a schedul er 209, a t buf
t r anskhes esicaedn gpntr@erg—:l gaé%sﬁhé’ tn ugﬁ ESanegéra?es control

mfcfrﬁi%%ﬂh%&‘ Gﬁnﬁﬁltﬁtﬁq the?tirhing Té’t?vdn%@ﬁﬁl‘o'n‘h@tl&'f té‘ Md méblle station.

ecélves a Si Fanam tred fromthe nobile - station
Tmﬂ tmirgpadvaree mfcgnmtlooosrptmemrstheﬁrmwsm buteir 24 1.

ca i e seirad 298 Hetoe ¢ stBRUNTRG Tora b ¢ el e to 2
pr'dgér r&SARPES BIbJRT by Wonsieting tH8 € dami byueRsTENG toWdS (Quality
nmeasures a signal propaqatl on del a tinme

of ﬁ@m@)eqnd/grhap,qﬁcp@%a e @Qmo%mcp Bdiser :laﬁzoreg in the

ir RGicH qqi nformation. 10 The dedicated control
%‘—%energl ng un| t 207 generates control information

for tAsagesultiohthis behedmmggtmmwelermmﬁctrrmth\ettc;ansmlssmn
bgg éﬁ g:&tétgﬁi;ﬁ & add qgﬂglggg}/sgsggl néc %rssn%}\'eg% tRe resource
block.

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
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The schedul er 209 perfornms a scheduling to assign the

user data to a proper resource bl ock, by considering

the CQ and by referring to QoS (Quality 15 of

Servi ce) and/or an accunul ated data anmount of the user

data stored in the transm ssion buffer 211. As a

result of this scheduling, the schedul er 209 inform

the transm ssion buffer 211 of a data size (transport

bl ock size) to be assigned to the resource block. 20
advaacer mfermatinoand utheesyrhtonizations requesiyds trnsnittedple the

ol BfRyonovia e eres toarSl At (o) Bpidhe shared data
cHanrBF(DISSCH. buf fer 211, the transnission buffer 211

Instructs the dedicated control CH generating unjt
207 ths gdenaribed w@bevey rrgeEHng ato other djgsant. emkodiment, the

od el VR TR e by b e
mebil r sthtici gemebat preyented vdlsh theomesbilehestation performs the

_synchroni zation request in the transm ssion buffer

intermittemtdeeertitii ssi on si gnal generating unit 213
generates a transmission signal for transmtting, to
the nobile station, the user data having the data size

(Serend lErmmbddimenthe schedul er 209. The transm ssion

signgl ,generating unit 3 3 Lt . .

o andh BEr S BkarBel FceBebriRR bideskBiipn hign besp given
oft BANSENSSEOR whichuthie! fedliBacK eformationlatcludétiesl CQI {Gleannel

transm ssion buffer 211 (including the tim

3
Qualityletormation hath@mevaidthersesgMdRYHionds inehlri]'%i;ai fathjs, andis

e it ) Ol . R
SR B BB gl IIA86E gt
piebk ob@ifprmatordescri bed above, according to the present
enbodi nent,_the 5

synchigfginaftsoR |sgg§§<ggér{a§€ﬁﬁ}q%& %{;&gz&régg@n"ﬁ’ﬁaﬁ?'ﬁewm be
dE8BRIeR mhMly B8R difticREPWEN e 8Bovér8Bséiitedmet émbodiment.

station perfornms the intermttent reception. (Second .

Errbod"_l' he rfepdback nnfpmamvggrw@g@rpg bléﬂﬁ i1t wuf the mobile station
SE A8 g R EEBIR B3 AR ot e oo
iff&dmd4terat! transmits the CQ! measured by the CQl measurement unit
107,(for example, feedback information including the CQl measured by the CQI
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 transmitted from
the base station (for example, feedback information including the CQlI, which is
measured by the CQl 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

14



10

15

20

25

30

Quality Information). However, the present invention
is not limted to this, and is applicable to an
exanpl e in which the feedback information includes
anot her piece of information. 15 Hereinafter, a
second enbodi nent of the present invention will be
described mainly on differences with the
above-described first enbodi ment. The feedback
information generating unit 111 of the nobile station
thersyncldiongatlonlrémjés'trst enmbodi nent is configured to

O ey g dus BRSBTS i 5P, of B, e
feBSBaK ﬁufoﬂ‘n%%b\a%kcbﬁﬂgureatsooaslteclhélduegthbhem 1-bit and the

measured by the CQ T“neasurenent unit 107, as shown in
preagblesreg-pits.| n addi ti on, the f eedback i nformation

generatin [

S el btk BB oo RS RSB g o
sthestl b@@ds-dungrtBth@tremtténMommns £ (tcmﬂg beeddQ génerata fegdback

a radio resource (nobile statl on 25 identi

lntoyr@tiam%t)lylclslﬁe%afnréaw PHEdess et iRl stééﬁ asetfing in Fig.
q: ansnmtted from the base station (for exanple,
iedback information including the CQ, which is

nmeas Here, bwmtdndao @ first aminodireent, the preamhle may be a data series

oGEI 5t aPar BT B P ey B HRGpe by
th%osylﬂéﬁrdﬁ?ﬁétloﬁ lo@bs08r hityNbé il @dta(SSrideaipeciieds @mﬁg adiltiple

t he synchroni zation request. The preanble
pn@éetaerdumed dalai satiespby iaf mekiile giating lmnttf ep (%lgnatureyspecf ed by

serles by a nobile station
ﬂ\%asg'ﬁ]?f]?gnér%é}%g gah%re) speci fied by 14 the
synchihahée mésem eftpethsient, foe pesampleamayatso ticha data series that
onsi sts of 6-bits, the feedback

feedback in
isjassignegh to cﬁ?cﬁénnala'bﬁogtaﬁi’%" adVaCe. o i nclude the OQ in

1-bi t Aaf@nkitssidt eRFD!ghif M Dt Dist Sconfiglirede ot ftf’é?ﬁsmlﬁ via an
feedback 1 nformation generating unit 111 of a nob

asynohrempusc cbadhelg (reodome q@pegszrﬁhaéwﬁbduth%nﬁeeﬂb%k lnfOfma’ﬂon

opfelitt ey the feBRARK il ARLRSGreli PR gt 2T8oepnsg o the

¥|ﬁ‘crﬁbl|zat|&( faquesere, sinmilar to the first enbodi ment,
he prea |l e may be a data ser hes . . .
he 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 CQI 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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10 configured of a part or all of a nobile station
identifier (Signature) specified by the

synchroni zati on request or nmay be a data series

speci fied, anong nultiple predeterm ned data series,

by a nobile station identifier (Signature) specified

by the synchroni zation request. In the present

enbodi ment, the preanble nay al so be a data series

that 15 is assigned to each nobile station in
using arshared\controlsshiannieb(PLRE GG} ori sharedcdataichaneel (D4-SCH).

chaniBi Jacitiort iRRnaaRRe PABHARIR SRk BB R o frst
emBedRft, iahidednitéd cIRide G i generatihg 1ddit 207 @& configured to

response to the synchroni zation request. 20 The TA
gerelsie BesmyNChranization /eAUeSe nobil e station accordi ng

tot e [ icyr
L0 AR 8 e HE LotRiheq SobEl I GEhar i 901 iy be
cdmﬂgur@ td séleetlhatddicatéd preemible f()CQmobMB:sia\med Uty fnohea set of

th
PRATHIES GUSASneTeRe At JoagTaRcEe. BrRginagzaiRh reqigst that
spetifidfte m%bT@ s‘?‘@cﬁﬁ#fd%ﬂﬁmr (‘S"gﬁatgl%'? dbfrre%pBﬁéthStthé%lected

according to e present enbodi nent is configured
dad;aahedq:raamb@ﬁjr tbe opchjletstatiorddEay  tine by using the

eceniy 0 NS, & SSAT ALAGAIO 3 LEAEHGh betueen

tl@eﬁﬁ@b&tbh%ﬁd fre ehobilegastation imnfrer prisent endtddiment. The flow
addition, in the present enbodinent, sim

th
sla%@ iR Fig.he i bag@allkﬁmlﬁrﬁ%ﬁhe flowestagyie i &%-zi?%ﬁ%t for step

suest (UL sync request) and the timng advance
|n ormation may be transmtted through a transm ssion
RF unh$ shbwn byFigly, Lwlherg tire dbentink clata rastivashatadbase station

(é{%qﬁﬂ?ﬁ %h%% nﬁ%@%}ﬁg% é%&pm za}tlgﬂ request (UL

sfsteréquest)dof S;Bédlfgﬂ@@ ﬁhdﬁi‘l@tstatﬁ)rﬂﬂéhﬁﬁére(&gm‘mfe)|to @& mobile

&wneratl ng unit 207 1s configured to generate t

Ao KUE) vigat isbareddatasthangelgr 3 phared; gantraf ﬁaam.@apén
Cortcphe TR AP Hale “Poci Mo SHREARMIBHE® roauest
tranemite, 3etthef bapeestatibes feddbactt irfemeation dncluding a preamble
cgﬁggpggrgdeingtj qg tﬁgnCh ile sfza?itoirﬂgentlf%ressptecﬁth ecf by the synchronization
request via an asynchronous channel (random access channel) (§205).

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. (5207)

The base station transmits this timing advance information to the mobile
station via the shared data channel or the shared control channel (§209).

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
(S215).

According to the present embodiment, it is possible to solve the problem
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25

specifies the nobile station identifier (Signature)
corresponding to the selected dedicated preanble for
the nobile station UE. 10 Fig. 7 shows a flow of a
signal for perform ng a synchronization between the
base station and the nobile station in the present
enbodi nrent. The flow shown in Fig. 7 is basically
simlar to the flow shown in Fig. 3, except for step
S205. As shown in Fig. 7, when the downlink data
that:rd v@cgapéipnarebagresestraﬂsmﬁtedlﬁovemmmbll@ stgipn ta t’ﬂ@ first data

frcgﬁs St a&uggs['%tr c?'g?fgt Issz(gﬁ'ﬁ%{ ﬂé&;ﬁlﬂ%@# 'ré)sgb n?QU&SHAﬁdb is lost

becsé@@él theebadeSstatioh Wdanot Getdioe thbi rkaEept:iﬁratesmn(séJEat aicorrect
a shared data channel or a _shared control chann

tlrolsgosyhenrﬂ@ Heshidata ds érﬂnéﬁ"%d/@ﬁé ¢ daRX &Hmsh*éefme the uplink
Hf&}{,%}t%ﬂgde%@aq’(gﬂgg transnits, to the base
ta ack 1 ntorm

on tion |nclud|ng a preanble 20
cor r dt ploouldrog tated hbat:ratpdrbosaﬂibf fimctidesi(mbdeles) of the mobile

ecified. b chr izatio uest, vi a
st are o o e el e Bt saraid eabodittisiay B3 ghieved by
héfrawa?é%?sé&@hréan Bﬁ\{C%lﬁ ecei ved the feedback
I nf or mati on reanb éecrreasur es a signal propagation

del ayFar m@amp eu9nngn tIGechipc apiunghion i(Fodyledftot gantigure a MAC

SYFEYRRatId, A BISt) el WntFLEE SBReldly PAE e Foquiced to

pérfernmchighispeed processing omay bd haplamernted sy didardwave,aand a
t he shared data channel or :ﬁﬁ} shar ed .contr ol hI nnel .
fungtier (moikie) eandgutensi RCtp-lryer ahichy & 9eRerally reAyired to

PRI ESRILLRRELARg, it YBoldifeHRL B sdiwterm osi on

fimn l'e stati recei ves
downl innaddition, theofunclien Mawxedide)ta confi giUe(@Elelym layer, the

38 Ty BB RESE e Biby FE b st

cEritiRfie TREIRLC tsubSlapes Fidyl Be tazhiledeoh ke samebiG thiplér may be
that: a reception response transmtted fromthe nobile
a@*ﬂ'&’t’@@)ﬁnt‘i&ﬁ@ﬁ@t \G ehipsdata fromthe nobile station
(for exanple, ACK/ NACK response of HARQ is | ost
because the base station cannot receive the reception
INBHSTRIALAPRLICABRATY tim ng, when the first data is

tted bef ore t

g;ﬁg ﬁglsﬁq)rgg}gatgﬁhg gbggxe[z-gtgk%ﬁé%gmbodlmeﬁg of PAeI Blkese%t 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 to the transmission of the

first data when returning from an intermittent reception state 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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It should be noted that, a part or all of functions
(nodul es) of the nobile station according to the
first and the second enbodi ments may be achi eved by
hardware or software on an |IC chip. For exanple, on an
IC chip, a function (nodule) to configure a MAC 10
sub-l ayer and a physical |ayer, which are generally
sinple and required to perform high-speed processing,
may be inplenmented by hardware, and a function
(rmodul e) to configure a RCCAIMS-| ayer, which is
generally required to perform conplex processing, may
be inpl emented by software. In addition, the function

(nmod Ic@HrBuniBatiR Wathcal mbBike statioethat performs an
1func%;ﬁ)€s%%§m) to ltJ:olm‘ ilgre the MAC sub-| ayer,k_p and

internittentceceptionodoipsisingd  configure the RLC sub-| ayer
may be achj eved, on S hi p..or hi
on i 1 SPBKe! 1 Engines sl MiasEuBY | 17 spterate
syNehRsriizatibn kquBSt when datieaddricbeed earredinobild statibntdneves;
present invention, an occurrence of un uplink

syncH derdhadkoinformatiope fagedning noithaarfigived itarregriye faedback
_ . . oy
BB B SRR e e

addi ta osignal Ipropagatoot aelayn tmme bweaspement tumitt loenfigured to

transm ssion of the. 25 first data when returning fro
meASHR ar S1oPakRioRAGELIRR dsiR, fie: DY qusing 4 Sception Hming’ 3 the

fdauBaeKimsSingaigrecept i on state. Accordingly, the radio
transm ssion efficiency and the throughput can be

i nproved, and the transm ssion delay can be prevented.

17 | 1, ' { cati D1 '
211 S, Aol B G 54 et
infeesitionds tragemittéd imthie fedbaakinfarmatibannel gener ati ng

unit configured to generate a synchronization request
when data addressed to the nobile station arrives; a

3f eedbpgk Béé%g‘s{mbhpﬁcécﬁéﬂ Vid@idii D, edré@utRd cbatrol channel

recei ve feedback infornafion, as a response to the
geperating ninit-generatesqa synchranizationirgauestjndpdipgt infarmation on a

it e SR G PR e he A HIGHARY. - ccapt o'
timng of the
4. A mobile station performing an intermittent reception for a base station,
comprising:
a synchronization request receiving unit configured to receive a
synchronization request from the base station; and
a feedback information generating unit configured to generate feedback

information, as a response to the synchronization request.

5. The mobile station according to claim 4, comprising:

a channel quality information measurement unit configured to measure
channel quality information, wherein

the channel quality information is transmitted in the feedback

information.
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feedback information. 2. The base station according to
claim1l, wherein channel quality information is
transmtted in the feedback information. 15 3. The
base station according to claim?2, wherein the contro
channel generating unit generates a synchroni zation
request including information on a radio resource for
receiving the channel quality information. 20 4. A
nobil e station performng an intermttent reception

6.f or ahEaseckileastation aceorgingstglaim dyfurhenicemiarsing a DRX

{. t
cA o SRR bR BB 5 ¥ erpnpey cuatty
infetREBAKt0l tHeOPHBS IsPAtidIL BT Addofdhariedl ith ofyiclas be dhé dntermittent
generate feedback 25 i nformation, as a response to

recepti®y.nchroni zati on request. 5. The nobi | e station
according to claim4, conprising: a channel quality
i nformati on neasurenent unit configured to neasure

7 channgkymhabhizatiom Eontraitrethod il arceimmBficatien shstarreincluding a

guality information is tr tted in.the f edb
mohfl@r ipBnpeRBIBINGTIAN (IDRTBIEN o{GaRIRE c AN Ay dase  station,

E# é, further conprising a DRX control unlt
iglred to suspend a transm ssion of the channel
qual i ggneratirig r atatheobase statienb assynohaenization request, when data

G558 S e bRISKAER fves'cr metnod ina o

COMUigice RANY NatSthet RIBbile Gtaibraha syiehrdrizaticr request from the
performng an intermttent reception and a base

basestaian; conprising: generating, at the base station,

a Syﬁ”ﬁﬁ%ﬁ%ﬂf‘tﬁfg‘a'a‘?'?hé SR staltble Tedabdck ﬂ-\@o fo‘?rs %%:jal E&ponse

t he tion arrives; récelving, at
tcsﬂmtswnhrdr’fmtmpnehuesm zation request from t he base
ta
S recelvmg, 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.

8. The synchronization control method according to claim 7, further
comprising: measuring, at the mobile station, channel quality information,

wherein

the channel quality information is transmitted in the feedback
information.

9. The base station according to claim 1, wherein

the control channel generating unit generates a synchronization request
that specifies a mobile station identifier, and

the feedback information includes a data series corresponding to the

mobile station identifier specified by the synchronization request.

10. The mobile station according to claim 4, wherein the feedback
information includes a data series corresponding to the mobile station identifier
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transmtting, at the nobile station, feedback
informati on, as a response to the synchronization
request; 15 receiving, at the base station, the
feedback information; and neasuring, at the base
station, a signal propagation delay tinme by using a
reception timng of the feedback information. 8. The
synchroni zation control method according to claim?7,
further 20 conprising: neasuring, at the nobile
speicifieiddyy, thetsymebronizationtigquestor nati on,  wherein the
channel quality information is transmtted in the
feedback information. 25 9. The base station
1ccorthig syhéhrehizativd contrer ethédaccondingto clamngl wherein the
generating unit generates a synchroni zatjon r

! ! quest. .
fegrlbacis jeiTMation BCIVIES A0aARaTER GAIGHPPAHIDS 1o dhe MeRlle station
. ' [ i nck a series
e SpcliRiy e AchRAyAi8R Bllese SELLEP o

speci fied by the synchronization request. 30 10. The
nmobi | e ation according.to, claim4, wherei.n the .
1?-eedb%\'éi Ghip Aavng 8 AUneion,ipereHorm @n @Egrpggent réception for a
' idigqt he nobile station identifier 19
b%%%%?ﬁ?@ﬁ rgs?%gQSynchronizatipn request. 11. The .
syncha osynchronizatiort leguestetraeeivinge ol @nfiguiadaiten receive a

wher ei.n t he Lnfar 1 i ncludes a data
S T e G I i
i denta fésribaeRdaicinaton gehbatimgnatir coifgpredto generats feedback
~12. An IC chip having, ,a function to perform an
inforimation; 6. rasBeBsR Ioierynchronizationdeguesh,
conprising: a synchroni zati on request receiving unit
configured to receive a 10 synchroni zation request
fromthe base station; and a feedback information
generating unit configured to generate feedback
informati on, as a response to the synchronization
request. 20
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