DESCRI PTI ON  MOBI LE COMMUNI CATI ON SYSTEM AND MOBI LE
STATION TECHNI CAL FI ELD 5 [0001] The present
invention relates to a nobile comruni cati-on.. system
and a nobile station. BACKGROUND ART 10 [0002] In the
LTE (Long Term Evolution), a state in mhlch$W
communi cations via a radio |ink can be perf MWWYJW
between a radio base station eNB and a.-nobile s
UE is referred to as aDESCRRETECONNECTED st at e
[0003] Note that a state which is not the "RRC
CONNBORED- 5 t GNMUN § AT e ry &Il EM 7880 dfPBIRRC $TAH ON
state" . In the "RRC I DLE state” , the radio base
station eNB is not aware of the presence of the
n UE, and therefore conmunications via a
TE?H@EE? EE%@ cannot be perforned between the radio
[obase station eNB and the nobile station UE. [0004] In
the LTE, in order to reduce power consunption of the
nobi Tlee st seant UBverite ampobelletstat © on ridbiile themuRRCation
CONNECTED 25 state" is capable of performng
sY8F 8RoAR nBolS L éBefEPEACEDPRX) of signals transmitted
fromthe radi o base station eNB. [0005] 1
iriazazvererrMuererrrrererrrrerrrrrrt *@0002* Fig. 1
BabRERbEND! 8rT1 (C) show DRX control perforned in the
"RRC CONNECTED st ate", on which an agreenent has been

[o0ade

In the LTE (Long Term Evolution), a state in which
communications via a radio link can be performed between a radio
base station eNB and a mobile station UE is referred to as an
"RRC_CONNECTED state”.

[0003]

Note that a state which is not the “RRC_CONNECTED state”
is referred to as an “RRC_IDLE state”. In the “RRC_IDLE state”,
the radio base station eNB is not aware of the presence of the
mobile station UE, and therefore communications via a radio link
cannot be performed between the radio base station eNB and the
mobile station UE.

[0004]

In the LTE, in order to reduce power consumption of the
mobile station UE, the mobile station UE in the “RRC CONNECTED
state” 1ig capable of performing discontinuous reception (DRX)
of signals transmitted from the radio base station eNB.

[0005]

llllllllIlllllllllllllllll Illllllllllll
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in the LTE. [0006] 5 The discontinuous reception is
characterized by a "DRX cycle"” and an "On duration
| engt h (discontinuous reception timng duration)”.
[0007] The nobile station UE is configured to receive
a signal, 10 transmtted fromthe radi o base station
eNB, only during the "On duration (discontinuous
reception timng)" occurring once in a "DRX cycle".
[ 0008} gSi nceanotsi gh@l 1 s(d)r atsii tmred dormamdlhgenddirmed in
base station 15 eNB in a tine period other than the
t heONRBIOr @ONBRCTED et atodi | on ghaeh om BEreares topfs Peen made
~ processor, a DSP, a chip, and the |ike which are used
inf 6her &dFo signal reception processing, thereby
[Oaggleving reduction in power consunption. [0009] 20
é that the radio base station eNB is configured to

not i iyt hesABREL BuShAt FOBepE 6h 1hechdRcyel #8d and a “"DRX
the "On duration length". [0010] Conceivabl e exanpl es
cyefled tdrd ngn atomhidehat henr ddngtbhasdisgbnstiaviogs aNgeption
notifies the nobile station UE of the "DRX cycle" and
tiphagd Gwrédd&fi)dn | ength" include a timing at which the
[d'% | DLE state” transitions to the "RRC_CONNECTED
ddte", a timng at which a new radio bearer is set

up, apkl g ats Wt th v [ adichbeanedd it rekeaseds signal,
handover timng, and the |ike. [ 0011]
transmitted from the radio base station eNB, only during the
won duration (discontinuous reception timing)” occurring once
in a “DRX cycle”.
[0008]

Since no signal is transmitted from the radio base station
eNB in a time period other than the “On duration”, the mobile
station UE turns off a processor, a DSP, a chip, and the like
which are used for radio signal reception processing, thereby
achieving reduction in power consumption.

[0009]

Note that the radio base station eNB is configured to
notify the mobile station UE of the “DRX cycle” and the “On
duration length”.

[0010]

Conceivable examples of a timing at which the radio base
station eNB notifies the mobile station UE of the “DRX cycle”
and the “On duration length” include a timing at which the
"RRC_IDLE state” transitions to the “RRC_CONNECTED state”, a
timing at which a new radio bearer is set up, a timing at which

a radio bearer is released, a handover timing, and the like.
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In addition, when detecting radio resource allocation

through a radi o resource allocation channel (L1/L2

control channel) fromthe radi o base station eNB, in

the "On duration” 5 during the discontinuous reception

as shown in Fig. 1 (b) , the nobile station UE is

configured to start continuous reception of signals

transmtted fromthe radi o base station eNB. [0012]
[o8pec¢ifically, when detecting a nobile station

identifier 10 allocated to the nobile station UE as a

resufn aflddeéoni nghefh dekecting2radhpr sEseHangelrl logation

nmobi | e statjon UE perfornj t he discontinyou
threeeat.oﬁ%dswcﬁﬁ%ﬁtﬁ%ed %T%f%f%ﬂor%h%h%ﬁﬁ lgidr2 control
[ fe I S di "
ch%ﬁgltg?znpporﬁ k?éTQ%@ﬁ%F%;éélQlé%éb%J)e&n 1%\@[“0%51%1&@ d'h %-}%t ion

du@t her t hand, s et metudeteehbicngnt Ae draghin0 ikese ECE (b), the
al l ocation through the LI/L2 control channel fromthe

mobadios baseon dfRtiisorcelBowireHi ho e toert a@ontdontduruggseption
period_(that is, a period until an jnactivity tiner
Of(?ﬁﬁ@?ﬂ§etF?ﬁéW}tieQXﬁFP@SFhﬁuFPHéOZQaﬁﬁeSE@H%PHUSﬁ?
[0 Egﬁptlon as shown in Fig. 1 (c), the nobile station
S configured to start discontinuous reception of

si gngbécﬁ@%m%; ethdd eguela@lﬁ%cg Qobase statignieMBrifier
(T2 in Fig c)). [0014] In the LTE, at | east

a”llweatypesoof hORILYI es agarbPEset a assau DR TYelmdimg of
di sconti nuous reception. [0015] In this respect, the
thadbl (12 seatired URnrekonfieguekedle cﬁtactlngEmﬁerwmg the

cle.froma DRX cycle on a _first phase Cc 3
dls¥ont1nuous receptYon is conflguredpto stért th contlnuous

reception of signals transmitted from the radio base station
eNB (T1 in Fig. 1 (b)).
[0013]

On the other hand, when not detecting the radio resource
allocation through the L1/L2 control channel from the radio base
stationeNBwithin a certain continuous period (that is, aperiod
until an inactivity timer (inactive timer) 1 expires) during
the continuous reception as shown in Fig. 1 (c), the mobile
station UE is configured to start discontinuous reception of
signals transmitted from the radio base station eNB (T2 in Fig.
1 (c)).

[0014]

In the LTE, at least two types of DRX cycles can be set

as a DRX cycle in discontinuous reception.
[0015]
In this respect, the mobile station UE is configured to

change the DRX cycle from a DRX cycle on a first phase (DRX cycle
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(short)) to a longer DRX cycle on a second phase (DRX
cycle (long) when not detecting the radi o resource
al l ocation through the LI/L2 control channel fromthe
radi o base station eNB within an additional certain
continuous period (that is, a period until 5 an
inactivity timer 2 expires) (T3 in Fig. 1 (c)). [0016]
Note that, the "DRX cycle (short)" and the "DRX cycle
(stbeRg) t'o anempid hredfnemt hesaadidphase (Sirat ¢pnl eNBong)
to the nobile station UE. 10 [0017] Here, if one of
whehenDRXdeyetesng" DRX e z(@mmqe' adxlocwrb;mr@ugh the
(long)") is set invalid, for exa t he DRX cyc o
L1/ k2t ﬁ@nargéoﬁbﬁﬁaﬁésfr%e’b%o?ﬁ hrfeseséttattol%\?@ .’ﬂl&hm
ase. 0018 I.n_addi d -
aW§1df% ?%F% % |%é¥¥llnu cféegggdg g%ﬁhg?l ngggg?gﬁptll

H%a@qqu tea%qn@tratzl epeMBsh o (trhe i nmebigl.e 1st@biyon UE.
019] ConcCei vabl e exanples of a timng at which the
oma@uo base 20 station eNB notifies the nobile
stati onUE of the periods nanaged. by the inactivit
ti neNete shat2 Fhel U@BXacyiAend SBOTRA cRPEhée R cycle
IDLE state” transitions to_the. ”RRC CONNECTED st "
BRE T ATGTaE  nrai S ThERF PRGNS Hoar BT LTS e R ChE mobile
Sgggp ng@t which a radio bearer is released, a
nabver timng, and the like. 25 [0020] Paraneters
o@qhqted to the DRX control in the "RRC CONNECTED
state" in the LTE are |isted below [0021] 1. DRX
cycl 8efshorf) caadoDRXeyRR® (YR (“DRX cycle (short)” or

"DRX cycle (long)”) is set invalid, for example, the DRX cycle
in the discontinuous reception can be set to have only one phase.
[0018]

In addition, periods managed by the inactivity timers 1
and 2 are also notified from the radio base station eNB to the
mobile station UE.

[0019]

Conceivable examples of a timing at which the radio base
stationeNBnotifies themobile station UE of the periods managed
by the inactivity timers 1 and 2 include a timing at which the
"RRC IDLE state” transitions to the “RRC_CONNECTED state”, a
timing at which a new radio bearer is set up, a timing at which
a radio bearer is released, a handover timing, and the like.
[0020]

Parameters related to the DRX control in the
“RRC CONNECTED state” in the LTE are listed below.

[0021]

1. DRX cycle (short) and DRX cycle (long)
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4 2. On duration length 3. Periods managed by
inactivity tinmers 1 and 2 Optinum val ues of these
paraneters vary depending on the type of an
application for processing data (for exanple, voice 5
packets, burst traffic data, or the like) transmtted
and received between the radio base station eNB and
the nobile station UE. [0022] For exanple, as shown
in Fpg. ok, dwhanieanmiengeati ons are 10 performed by an
application for voice packets, voice packets having
snalB~vBEuﬁ9d§aman@§§drbatiﬁﬁéééVéFﬁiEé@eFﬁtéréﬁﬂs?

[ 0023] Here, when co ni cati ons are perforned antQ%lthe

appl PEAETBR ¥t usDite "PEERE I M THe"VDI'Ee YpdcRers T Bect
1 icati | j . t voice
ty%\aé\?cré}ldaar% %pég 1By 1§P§E?£%o%ééﬁﬂgﬁ'd%%apé@gf’ Sx£/sTe,

"une e transmtted and recei ved

pat RN ane-sube f5aEc (abse, B eHedl {RepStFEhpmitted and
0024] In addition, the sub-frame is the mninmumtine

ragriitveat beveshi cthea radlio beseustettan b¥Bakhdcated mobile
and is 1 ns in the LTE. [0025] Furthernore, in view

st@ft itoe UEbS properties required by the application for
vQai ce packets, a voice packet transm ssion delay

[q9§@§s to be suppressed as nmuch as possible. It is

ther@EQr§Xg§p9§P%ﬁ9%hkn§Iihhﬁi acdi owhase-shialh 0faeNhs are
transmts a voice packet to the nobile

pestrafrinerUbynaediabel yaat ber fan octoe remcietther eofice packets
ha[voi?l2g6]sm5all—volume data occur at predetermined intervals.
[0023]

Here, when communications are performed by the
application for voice packets, the voice packets occur every
20 ms. Generally, the voice packets each have data volume which
can be transmitted and received within one sub-frame (also
referred to as TTI).

[0024]

In addition, the sub-frame is the minimum time unit at
which a radio resource can be allocated, and is 1 ms in the LTE.
[0025]

Furthermore, in view of the QoS properties required by
the application for voice packets, a voice packet transmission
delay needs to be suppressed as much as possible. It is therefore
general that the radio base station eNB transmits a voice packet

tothemobile station UE immediately after anoccurrence thereof.

[0026]
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For this reason, in the case of the application for
voi ce packets, it seens optimumto set the paraneters
related to the DRX control as follows for exanple.
[0027] 5 1. DRX cycle: 20 ns (only "short" is valid)
2. On duration length: one sub-franme 3. Period managed
by an inactivity tinmer 1. one sub-frane Meanwhile, as
shown in Fig. 3, there also exist applications for
bur stotraifs eedaba,i inwichateadf ichedaprl 10at pavkitsoice
occur in a burst, such as applications for view ng
pathetknt &t mem%mtﬁ(ﬂmn’t Eansa tihiengazalere&si yehytad to the
file through an_FTP. 0022% The applications for
DREy COREEPAf P fRALE Rafe™ "Pd&tures | s that even

O%Bg#gh a large volune of traffic data occurs when the
traffic data occurs, there is a long tine period

duri ng whikChycna .t baf hisc (dalg osabEs~atsakhl1E0029] In
addition, it'is often the case that these applications

20 far burﬁUrbtabﬁlaedgta donaosuhaﬁeaaevery strict
requi renment for a packet transm ssion de

Accordi FRff iod @vERafiieRY KUt $PaCE i FY & dita loc%ri’ﬁ SuhHgame

dio b t at d h tth
Lﬁr;&eﬁgggﬂﬁgadggg ?%(?ngﬁﬁg?%‘ grggront%éfgsrglsé (%x1st

qq%%%@%%gyik%hebuﬁgtot9§§§1§t@%k%nJ%NBNE§CH|kQ@E@1EOdata
Hransmit 25 the burst traffic data by sel ecting, for

(ﬁ@@ﬁ@@se,obbﬁﬁ'mhea Bursadi sudh nks betpieiera t hens adio viewing
base station eNB and the nobile station UE has a good

th@uahteynetogﬁgjfer‘transmittingemuireceivingeafile through

an FTP.

[0028]

The applications for burst traffic data have such features
that even though a large volume of traffic data occurs when the
traffic data occurs, there is a long time period during which
no traffic data occurs at all.

[0029]

In addition, it is often the case that these applications
for burst traffic data do not have a very strict reguirement
for a packet transmission delay. Accordingly, even when burst
traffic data occurs, the radio base station eNB does not have
to transmit the burst traffic data to the mobile station UE
immediately. The radio base station eNB is allowed to transmit
the burst traffic data by selecting, for example, time when a
radio 1link between the radio base station eNB and the mobile

station UE has a good quality.

[0030]
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Accordingly, for these applications for burst traffic
data, when traffic data exists in the radi o base
station eNB, it is desirable that the nobile station
UE perform conti nuous reception as continuously as
possible. It thus seens optimum5 to set the
paraneters related to the DRX control as follows, for
exanple. [0031] 1. DRX cycle: several hundred ns

(ShOAEkord§Hgl9 vabyethBget Bgporder iohsseeendsir(torghffic
. On duration l'ength: several sub-franmes 3.

daEer [ wdsmmagédc byati snactiiods ynt threr sadseversg dhaidirat eNB,
(1), and several seconds to several ten seconds (2)

1thbﬁ s el Do dutntt e meEppeTS38t 300 WB.PETH, OLURETSGHFOUS
15 0032 earned fromthe a ve- described e
retcl‘?é) apt] %‘ﬁrﬁ:o{}%fﬁlégu%}{’ e ppoasrsalms er sﬁ?e S:cf etg@‘%g%lmum
Dgétceﬂyggrgﬂéyergoyéigééabéd depend %r&wlh%st ¥RA 1ows,
an appfication 20 processing data transmtted
foandxaegekved between the radi o base station eNB and

the nobile station UE. [0033] Accordingly, the DRX
[0¢6Atrol on which an agreenent is nade in the LTE has

a probl em that. optimum ntrol cannot be
per f or Mg |Wcaleca§§v\ﬁlf€‘rlDR§uflgFe(é){%p RIS haf'ép%svao]fue in
th a%qd%f an % %%thgn?gr voi ce packets and an
I°Cat i on "Bur st affic data are concurrently

tran§nlbheau95t&@ﬁeuéa thet weearat heubadir-ambase
station eNB and the nobile station UE. [0034] 7
3. Periods managed by inactivity timers: several hundred

ms (1), and several seconds to several ten seconds (2)
Non-Patent Document 1: 3CGPP TS836.300 V8.1.0, June 2007

[0032]

As learned from the above-described example, the optimum
values of the parameters related to the DRX control wvary
considerably depending on the type of an application for
processing data transmitted and received between the radio base
station eNB and the mobile station UE.

[0033]

Accordingly, the DRX control on which an agreement is made
in the LTE has a problem that optimum DRX control cannot be
performed in a case where, for example, both types of data of
an application for voice packets and an application for burst
traffic data are concurrently transmitted or received between
the radio base station eNB and the mobile station UE.

[0034]
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In such a case, if the paraneters related to the DRX
control are set to values optim zed, for exanple, for
the application for voice oackets, data for the other
application in which burst traffic data occurs cannot
be handl ed optimally. 5 [0035] Specifically, as shown
in Fig. 4, since the period managed by the inactivity
timer and optim zed for the application for voice

packeh i & easehort chehe mkidea st @l 4 0ad UE t9ieaDRE control
di sconti nuous reception if the radi o base station eNB

arst ops, td OvaeMers fogrt ian Fenst dor, expansa tiond-Harenls cation
the nobile station UE perform ng continuous

forfe\éﬁﬁ‘ﬁf BRCKPSs SR FHiLvAL %QGMQerf?%be???%9niW YRAFRGuTSt
at ich. the burst traffic d : itted to
P DB SAt T on T A haS prevaat g aprimim T adi o
[dfosqur ce utilization. 15 [0036] On the other hand, if

the "'peri od managed by the inactivity tiner is set

| ongepectilie canbiyl, eassabivani rUEibr ansstnoag eppariod managed

continuous reception state every tinme an LI/L2 control
bychasnehact §visEdt Foer \IIE ODSAEREES: FaRshG At TGt on for

then returns to a 20 di scontipuous.r.eception. sta
VORX 23 @te) S at Sa Tich® Tt e Fif ﬁ“g?bﬁ‘ﬁwusst,atb%)(?/\l}érb% starts
a1 UG of. dhe smpbislre ghat-hgho Ua sanewd « pon fatis Ystops,
gt g&ucgggdo%osﬁéélg}bénv\hill e, it hasobeen det er m ned thatops
eddie fdolEasuppertst ,26ranEadt0inhgsqut secal tlosatdlpinle station
method referred to as "persistent scheduling (static
URal becabrohngc el imgus oresertioper siBtignt eliminates the

scheduling)" s t ' '
fkgﬁqhﬁygﬁagbgltﬁ@%%gﬂ%gt&%g%g]Eh¥o£8§s€a€§§£gic data can be

transmitted to the mobile station UE, thus preventing optimum
radio resource utilization.
[0036]

On the other hand, if the period managed by the inactivity
timer is set longer, the mobile station UE transitions to a
continuous reception state every time an L1/L2 control channel
is used for voice packet transmission, and then returns to a
discontinuous reception state (DRX state) at amuch later timing.
Thus, power consumption of the mobile station UE cannot be fully
reduced.
[0037]

Meanwhile, it has been determined that the LTE supports
a radio resource allocation method referred to as “persistent
scheduling(staticallocationschedulingW’or“semi—persistent
scheduling)” so as to transmit voice packets efficiently.

[0038]
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By contrast, a radio resource allocation nethod
normal ly enployed in the LTE is referred to as
"“dynami ¢ scheduling (dynamc allocation scheduling)".
[0039] 5 When allocating a downlink radio resource to
the nobile station UE by using the dynamc
scheduling, the radio base station eNBtransmts a
radi o resource allocation channel (LI/L2 <contro
channel Jortordde, nobileosteatdarcdJkl 1The tibhlife clord moirmally
channel is term nated at the physical |ayer and MAC .
entpdyeredofirl Ot kachTBf isheafadinebadse 3% af FgRAENE &tdatd ing
nmobi |l e station UE. Meanwhile, the nobile station UE
(dyacgiifes HRE AL S& "% hannel , thereby
[O%ﬁgﬁgnizes that the radio resource is allocated to
thé ‘'nobi l e station UE, and decodes data transmtted by

usi nghethg118dhoi hgs®W S Iald0eaed tesbhecsobodlehe mobile
station UE, in 15 accordance with information included

stian itchme URecsy veslind / tRe dpnemot ehhadel inppo4be radio base
. Specifically, the nobile station IS configured t

s tRCiempe N & TBBEMG £ M HEROHP FG SONGCESS i Tt PhENEPPES t1/12
ntrol .20 I ing.the "On d i op"
B r FAGTEISc ot FABalet et s B B £ o

reception, and confi
AL enpt; &t @ cRefi ek mydae0dhRIphPE 068SS1 Age PrutdlavAd /1aer of
control channel every sub-franme when performng
e LONUIfNURESTr £ CE 4 08 . s L04] eNBSafHethe/ @b hatstohtion UE.
channel for notifying downlink radio resource
Megdrlvdcidtsl ort hes inrgp dtive sthatdmire W afid iving itha Jded2 control

o I DR B aa ek 3 AR OISRy 18 annocacen
tcptg%éir%c%ifg%%%rt%%n( ggg)arﬁfgegodes data transmitted by using
the radio resource allocated to the mobile station UE, in
accordance with information included in the received L1i/L2
control channel.

[0040]

Specifically, the mobile station UE 1is configured to
attempt to perform decoding processing on the L1/L2 control
channel during the “On duration” when performing discontinuous
reception, and configured to attempt to perform decoding
processing on the L1/L2 control channel every sub-frame when
performing continuous reception.

[0041]

The L1/L2 control channel for notifying downlink radio
resource allocation using the dynamic scheduling includes
information such as data block size (TB size), a modulation

method (modulation), an allocated physical resource (PRB) and
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HARQ rel ated infornmation. Based on these kinds of
information, a CRC bit sequence is calculated. [0042]
For the nobile station UE targeted for radi o resource
5 allocation, the calculated CRC bit sequence is
further subjected to a predeterm ned operation
(masking) using a nobile station identifier
previously and uniquely allocated to the nobile

yaRbat-kon + UE, i dl-tdhervrrddgdsta it hog o kTeidsodf Rinf ormation,
sequence of the L1/L2 control channel. 10 [0043]

a Bmbsequertlyenicke iisnicalratliacedbi t sequence of the
LI/L2 control channel including the CRC bit sequence
[0i0¢23ubj ected to error correction coding processing,

d th i, d . i - Sk
gpat'8%nnga%égkggiff%%ﬁgnngﬁdk%r EQ%%'f%%EE%?A%p@éééurce

i 'eé"station

L e ' ' . _
GO AP ESSCEE SR ARl Earyepstur e hnouas cctes

toper b osde € ol n€Qrametd o deadikigopr oséssi agnetheremration
and then to performa predeterm ned operation ,

id@@mdﬁsﬁnugrayiqqﬂiﬂﬂﬁﬂ&%ﬁﬂiQ%%hneﬁ%bo%§t9§iﬁ@ {the mobile
nobil e statiagn identifigr al | ocat radi o _base

) d by th
SSrACTOH e NBPHoF BPBhAHTC | BO4S] FHEAT T Hukdl Bt & e e of

th%g&ﬁUTZn%g %qtﬁe%%éhH% sed on the CRC bit sequence
resul’'ti'ng fromthe predeterm ned operation, 25 the
(omki)l e station UE is configured to determ ne whether
or not the LI/L2 control channel has been properly
decodetscpe46]lyHerbe imfaroastomberte seqaenicel @f the L1/L2
control channel transmtted to a different nobile
costrardloANBENEL obiE hed +adlithhaBE Rtatiegience 1s subjected to

error correction coding processing, and then transmitted as a
radio signal to the mobile station UE.
[0044]

The mobile station UE is configured to receive a physical
resourcethroughwhichtheLl/L2controlchannelistransmitted,
to perform error correction decoding processing thereon, and
then to perform a predetermined operation (unmasking) on the
CRCbitsequencebyusingthen@bilestationidentifierallocated
by the radio base station eNB beforehand.

[0045]

Then, based on a CRC determination result based on the
CRC bit sequence resulting from the predetermined operation,
the mobile station UE is configured to determine whether or not
the L1/L2 control channel has been properly decoded.

[0046]

Here,j11acasewheretheL1/L2controlchanneltransmitted

to a different mobile station UE from the radio base station

10



10 eNB is transmtted to the nobile station UE, there
is a msmatch between nmobile station identifiers, one
of which is used in the predeterm ned operation
(unmasking) on the CRC bit sequence by the nobile
station UE after the error correction decoding, and 5
the other of which is used in the predeterm ned
operation (masking) on the CRC bit sequence by the
eNBadi @ rRaseistrald o8 NBmobel ere dtheoreUEQrt lvore est & grismatch
decodi ng. Accordingly, the nobile station UE can
bettetcenniolei t batt atheorl L Aepté6herel LHamietNhal ifotisepedh the

d ded I
prp@f);er%@gemlglreo@agéa%ﬁ%ﬁge‘{mwbas' i R ST SeqiaRa d e by
471 . This nean h
thl[_el 7‘85 %n?tra‘?lo%ﬁja#]ﬁg% n\é\%}?{f%% P%Q tﬁgﬁtscti%%}ig%lnn%Eand

e ééﬁé@Q%@|wakcha¢§Ju§éﬁoﬂﬂC@hélb@@a@t@mmha&dbe@mration
decoded properly on the basis of 15 the CRC
(ndetkemyg)nati e I0SUbL ¢ ddmiaroid by shatdashi dpase station eNB

concurrently detects that the downlink ra resource
beiforal Fbeat et 6 rHeC i fecet &ty onAeeorFeél@g]Y Ache mobile

L e

n one sub-franme. In

be%r dey. f Qe ald, 00088 2 Jownld i Jiadidr esOWree det érmination

pecific nmobile station UE over different sub-franes,

reasﬂulLd Ie2seeon¥d alhechannalkddrcraainl isskgureadico resour ce
all ocation needs to be transmtted to the nDbiIe
[=st4amli on UE every sub-frane, as shown in Fig. 5.

poouel 1 sim & 1ce o Soun [l resolrce vorbe
l'galsri gca:n:%o I%(% 1%@ %hesr‘a?ﬁgﬂe d{\,gat Eeas! 'UrﬁJ Wl @géodéﬁpi‘ﬁ}@ €radio
resource allocation has been decoded properly on the basis of
theCRCdeterminationresult,thewmbilestationUEconcurrently
detects that the downlink radioc resource is allocated to the
mobile station UE.
[0048]

A downlink radio resource allocated by using the dynamic
scheduling is valid only within one sub-frame. In order to
allocate a downlink radio resource to a specific mobile station
UE over different sub-frames, an L1/L2 control channel for
downlink radio resource allocation needs to be transmitted to
the mobile station UE every sub-frame, as shown in Fig. 5.
[0049]

In sum, since a downlink radio resource to be allocated
can be changed sub-frame by sub-frame by using the dynamic

scheduling, optimum radio resource allocation can be performed

11



i according to the ever-changing quality and data
volume of a radio Ilink. [0050] Meanwhile, there is a
probl em of increasing overhead of 5 a downlink radio
resource, if the dynam c scheduling is enployed for
an application, such as an application for voice
packets, in which packets each having certain
smal | -vol une data occur regularly. This is because
ackhedi bl enptevalr Whanglng §sel fty eoasdimsvaldowdf akadio
radio resource. 10 [0051] In this respect, in order to
liswgpport such an application for voice packets
efficiently, the above-described radio resource
[Oﬁﬁpécation met hod using the persistent scheduling has
een_ st udi ed_and ermn e_su ]
e MEaHPB05sT TRene a1 G B rra el ab e L o rnead of
2 d&sot e taibhe dmbile ;gtatd PnEi BB WG itheis employed
persistent scheduling, the radio base station eNB
fonobhf sl itattbe, nolit esstat appl UBat i of of smtvwirss pelrket s,
as data bl ock size (TB size), a nodul ation nethod
in( wbdghapPpekfrs202ah advbeat @Rl phys il resvuite daRBCCUr
and HARQ rel ated .information. Faor. the notificatian,.
B 3radi o i AT it BN Ao Tebtce oot
co%'sb%%%t 'aO'ao%qqreﬁ% r(alldli/ol-g'e%%%trrc@. channel ) term nated
at" the physical layer and MAC | ayer of each of the
[obadijo base station eNB and the nobile station UE, or
an 25 RRC nessage term nated at the RRC | ayer of each
of the rads oedrass stiat podeeNB sngppolré apbh|an sealiigmtion
UE. [0053 ]

for voice packets efficiently, the above-described radio
resource allocation method using the persistent scheduling has
been studied and determined to be supported in the LTE.
[0052]

When allocating a downlink radio resource to the mobile
station UE by using the persistent scheduling, the radio base
stationeNBnotifies, to the mobile station UE, information such
as data block gize (TB size), a modulation method (modulation),
an allocated physical resource (PRB) and HARQ-related
information. For the notification, the radio base station uses
either a radio resource allocation channel (L1/L2 control
channel) terminated at the physical layer and MAC layer of each
of the radio base station eNB and the mobile station UE, or an
RRC message terminated at the RRC layer of each of the radio

base station eNB and the mobile station UE.

[0053]

12
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Here, a value of each of these kinds of notified
information is not limted to a single value, but
plural candi date val ues may be notified as
appropriate. [0054] 5 The nobile station UE is
configured to performdecoding of the downlink radio
resource in a certain sub-frane in accordance with
t hese kinds of information even without receiving the
radi geresous ceadhleocaf i @adthr ofight tdhwee LkAbZs coht moltified
channel . 10 [0055] As shown in Fig. 6, the radio
infesoatdenal 1ocaeton ibyi tele tpepsissteRe sthisdu | RYti plural
valid untila new persistentschedulin co nd or
CSEGHRERE PO USCoBEYnG 5 RS Peners e EREREAdR g
[0%%% rs. 15 [0056] Here, when the radi o base station
€NB'uses an LI/L2 control channel to notify, to the
mobi lrgeShabi 08 46t folamliisnkohadyQrefeSOUWEEf orm decoding
al l ocated by the persistent scheduling, the nobile
ofstidtd odowk]l hekds add odi sesdum grat énbet weerntahe Bhpp2rame in
control 20 channel used faqor notifying the downlink .
aQQ%T@§nﬁ€SoUFEE ANt Edndy the 1pErIMerdm sehegulyitdout
and an LI/ L2 control_ channel ed _.f.or notifyj
rEFEMITK TEdi 62 égoEF@gugFFofgﬁéﬁﬁﬁyl?heg%§n%%ﬁgtﬁe L1/L2
coreheduldighn10057] 25 In addition, it has been
etermned, in the LTE, that, even though downli nk
[oro&dijo resource allocation by the persistent
scheduling is enployed, a downlink radio resource to
be udedshden Ietfigns fi sEierradder SRRROCECOAL FBFaERBTI By the

be notified b ing 13
persistent sche uffnggsvaliduntilanewpersistentscheduling

command or a command for stopping the persistent scheduling
occurs.
[0056]
Here,whentheradiobasestationeNBusesanIJ/L2control
channel to notify, to the mobile station UE, a downlink radio
resource allocated by the persistent scheduling, the mobile
station UE needs to discriminate between the L1/L2 control
channel used for notifying the downlink radio resource allocated
by the persistent scheduling and an L1/L2 control channel used
for notifying a downlink radio resource allocated by the dynamic
scheduling.
[0057]
In addition, it has been determined, in the LTE, that,
even though downlink radio resource allocation by the persistent
scheduling is employed, a downlink radio resource to be used

for retransmissionunder HARQ control shouldbenotifiedbyusing

13
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an LI/L2 control channel every tinme retransm ssion
under HARQ control is perfornmed. [0058] In this case,
the nobile station UE al so needs to 5 discrimnate
between the LI/ L2 control channel for notifying the
downl i nk radi o resource to be used for the
retransm ssion under HARQ control in the persistent
scheduling and an LI/L2 control channel used for
annot iV f.yi agnardowitdrtke I adiearyr esoar cet rah$otas edn bynddre HARQ
dynam ¢ scheduling. 10 [0059] As described above, the
coaxirstli ng DEEfﬁG§E§-problen1that when both types of
data of an application for voice packets and an
[0O89581i cation for burst traffic data are transnitted or
receiryed y pet Wg%% the L agdhg:hasest@dtdPnueNB 1and hBeds to
nobi ['e station 151t is difficult to opt|n1ze t he
diRarAMBLeNS HRkalked taect he/DRX-ogondT ddhdimmé hefSRROtifying
CONNECTED st ate". DI SCLOSURE OF THE | NVENTI ON [ 0060]
£ 120 dBhve 1 pniseatiibnventiore Has beeeAernller | the it oM aHg sion
af orenenti oned probl ens. An ob ect t

unstegy FA&Ca CombBile 180 FRENPEEFT B e%?s?%??iﬁLl%gn%%?l%P L1/L2
StatHg£¥#¥§§% algq %aEaQ'€19f EE”&QQS$£anETEad#o resource

DY§E4t &” Fevi i optim zation o

Q{]c%}%tcﬁrkﬁ/ rtq{@tcﬁﬁuatnﬁc[)@&ﬂézﬁilrﬁig mai nt ai ni ng 25
edul flexi'bility to burst traffic data while

gwed)m zi ng reduction in power consunption of a nDblle
statlon UE, and thus effectively utilizing radi
reso&ﬁtégscgvbﬁdt%@ﬂgﬁ Bﬁﬁheﬁyﬁééngo¥T%éFﬁ58fpéﬂb1e”‘that
plication for_voice packets.an i cat

WWQﬂ'bSEPs?Y??%Fﬁiéaagt Pé?%aPpiﬁgﬁF%?egpé% ré%e %éts and
a§§ép 0.8i0n forburst trafficdataare transmittedor received
between the radio base station eNB and the mobile station UE,
it is difficult to optimize the parameters related to the DRX

control in the “RRC CONNECTED state”.

DISCLOSURE OF THE INVENTION
[0060]

The present invention has been made in view of the
aforementioned problems. An object thereof is to provide a
mobile communication system and a mobile station which are
capable of DRX control in “RRC_CONNECTED state” achieving
optimization of parameters related to DRX control, maintaining
scheduler's flexibility to burst traffic data while maximizing
reduction in power consumption of a mobile station UE, and thus
effectively utilizing radio resources, even though both types

of data of an application for voice packets and an application
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radi o base station eNB and the nobile station UE
[0061] A first aspect of the present invention is
summari zed as 5 a nobile comrunication system
configured to allow a nobile station to start
conti nuous reception of a signal transmtted froma
radi o base station when the nobile station performng
di sconti nuous reception of a signal transmtted from
fdrheuradi erabase sdwed ian deteecd cthat aadnpbiéeved atétoreen a
identifier allocated 10 to the nobile station is
radic e istad icadied’B esourtde aldbsdat isegat ichantel
Eransmtted fromthe radi o base station at a
[0fieddont i nuous reception tining, wherein when the radio

r eso%r %rS@l lSOCeaC,tLj, %gt GH?%@%ﬁéﬁ@r}.%[yetﬂtt%q}I{ Egr%&rﬁﬁarl zed as

radi 0 base station scont i nuous reception
a dBiNG S hdih £52 @1 SPes it &mléosbighiba@ntot he 1a@bid eobile
station is configured not to start the continuous
stratept konsofra sognatuduansmiddtdedf pdnathiegralito e tted
station, but to continue the discontjnuous receptio .
frsin @ spgAsl bacraRsAt LPBIVREBN AR PRI Hetler Tt é%fi]%fﬁfmmg

even though the nmobile _station.is perfaormn th
IR ROIGUE F BBEPETOE 61 SAIST grigit b 1 She il a° T2010

ba{{]e"g%é%oﬁ%@t%&ass,@hé%% heB:15£0Q62]; A sgeapdraspecti Maced

e present 1nvention is sunmarized as a nobile

t S OREYRiGAld 8nasyshem eanligudet haaliloweactpbelellocation
station to reactivate a predeterm ned tinmer when the

chobidle 25 sstatiitdredpertirorni fgeconeiihbousaseceptiohonf A 2
signal transmtted, from,a radi o base station detects

AigAnTA THiSHIS BESEREFOR © TR i TReTSEP MECA B¢ 8 Re =SOUr S
a@ﬁﬁ%%gfﬁéﬁ é%%eﬁs E?%E%ggggég%§?ﬁqgk9ra%g%pﬂggg station at

( anne rransm ( romthe radi o base
et a(i'i%%onbﬁiféﬁﬁ%st hgepegdetgr ndingthd | BB i@fRleesa afsbcific

to start 1

condition, the mobile station is configured not to start the
continuous reception of a signal transmitted from the radio base
station, but to continue the discontinuous receptionof a signal
transmitted from the radio base station, even though the mobile
station is performing the discontinuous reception of a signal
transmitted from the radio base station.
(00621

A second aspect of the present invention is summarized
as a mobile communication system configured to allow a mobile
station to reactivate a predetermined timer when the mobile
stationperformingcontinuousreceptionofeasignaltransmitted
from a radio base station detects that a mobile station
identifier allocated tothemobile station is included inaradio

resource allocation channel transmitted from the radio base

station, before the predetermined timer expires, and to start

15



di sconti nuous reception of a signal transmtted from

the radio base station when the predeterm ned tinmer

expires, wherein, when the radio resource allocation

channel transmtted fromthe radio base station

satisfies a specific condition, the nobile station 5

is configured not to reactivate the predeterm ned

tinmer, even though the nobile station detects that
didesimbidgistratiepn i ondentd kignaal i onadmeit ted tthembbeleadio

station is included in the radio resource allocation
badmanet ionanem thedrederernéneddiime hasel seat Wogrein, when

before th det dt
tnemraal@gﬁis@?f%p%ﬁéé%e?&%%ﬁﬁvéﬁ?ﬂ%%%@@%ﬂ?ﬁw&g@eagadw
t
bahd PL%% saa}ﬂo"é;ﬁ{ezsegt%& %@&Bﬁd%%}im%h%l%%mlon

con I gure w e station to start

1 SOREAUYRUS I B6ePtH O it i vhtsd @l pteasseirit eddf £ ofea, even
radi o base station when the nobile 15 station

tiperdior shagmdbsdentsitauaus: reeepttiontiodt atbiegmalbile station
transmtted fromthe radi o base station detect

th t.
G 4 o o5 PetiasR Hedo ) FIBriabt bt et 435 e LRGRHAGS 10 the

at l.yded di Il
S P T B PR P aar €2 BUS Bar TON Bpea-edio

ba%escsofrgelwusoé 10D & A eI el mahen20-d hie

radio resource a Iocatlon channel transmtted fromthe
[(f@sti0 base station at the discontinuous reception

timng satisfies a specific condition, the nobile

st at iPonhiigdcanpegured tist presest drvartel onts AuBLgTized as
rece nal transmtted fromthe

tion of a s r
= GORELBIF L AT LN Lo BTGCBACR RS YPbed PR Sured
t%taa]tolf at egrr]naolbtl:i](r)ﬁréﬁc@ttl d frgp'é}pecéﬁgﬂgugééer? %%;ion of

|on even station I s
tél%rfiﬂlsﬁs}ahlsﬁw_%%dr £66Rtd @adief bassi Gnal i drf anssH t:h@dmoblle

fromthe radi o base station. [0064] A fourth aspect of

st drei @t esentfdrviand | e deorglinmEniszedeception of a signal
transmitted from the radio base station detects that a mobile
station identifier allocated to the mobile station is included
inaradioresourceallocationchannel transmitted fromthe radio
base station at a discontinuous reception timing, wherein, when
the radio resource allocation channel transmitted fromthe radio
base station at the discontinuous reception timing satisfies
a specific condition, the mobile station is configured not to
start the continucus reception of a signal transmitted from the
radio base station, but to continue the discontinuous reception
of a signal transmitted from the radio base station, even though
the mobile station is performing the discontinuous reception
of a signal transmitted from the radio base station.

[0064]

A fourth aspect of the present invention is summarized

16
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16 as a nobile station used in a nobile conmunication
system configured to allow the nobile station to
reactivate a predeternm ned timer when the nobile
station performng continuous reception of a signa
transmtted froma radio base 5 station detects that a
nobile station identifier allocated to the nobile
station is included in a radio resource allocation
asChannshi 14 agsat tbedubeamithes rash 01 dasemstiat L8Rion system
before the predetermned tiner expires, and to start
codifsgamteidnuous alrleseptihen dbalsi ghalt ibnansoi ttexktfincme a
the radi o base station 10 when the predeterm ned timer
pré%ﬁﬁﬁé@lnﬁﬁeréﬂﬁermm@he@héﬂﬁammfb#k%oa%@%ﬂév1o@@?ﬁ@ﬁWlng

d he. radi o b
cof R TaPrac S PRI 0 BORtTTbrt YRS i §-Elet 1l i Pace

stge%hg@é@éﬂc@@ttﬂ& LAk Yat §t££1§oﬁrﬁﬂieeﬁtem@ﬁ%1tﬂa@arbed to
even though the nobile station detects that the

theobobel stata i S d dentlivkieer ial & acatied deadurearabilbeat ion
station is included in the radio resource allocation
chghafrheFrepansfteted rProfeheadadi sasbaseastani orefore the

_before the predeterm ned tinmer expires. [00651 As
DT RRE LT Bl AbovE S BOCHINES 1 o R R i oSH™ i na&ACRBiinuous

regg Uiohsof)oas%hgn%lbglr@%g}ﬁllg%eﬁhgﬁgﬂb&lg rCangBJrl]%acs%t %Qgtlon

ten1and station i ch ‘are capab

whéﬂ the JRGodtided it inheex BBEéEITWEﬁggthtﬁﬁéhathe radio

achi eving optim zation of paraneters related to the
reBRXrcenttdbramabnt ahahnglschedunertedf Fermbkhet yadtio base
burst traffic data while maxi m zing reduction in power
Stéslean%%ﬁ%%%% sPRE ifdsi FENdL &t PBn U mgRikhydation is
fect| di o .,r esour even
coB%tlﬁqupes (%fl*é atrae‘—’lcfr{Eglv i ¢ agpt |%%?(§ " FBTYDi Eémgr even
th@égkekﬁeam%ﬂfﬁ%Eﬁ%&tf@ﬁ'@@tE@Esb%%%% dHAf fdbi61 dat @ration
aré transmtted or received between the radi o base

identifier allocated to the mobile station is included in the
radio resource allocation channel transmitted from the radio
base station, before the predetermined timer expires.

[0065]

As described above, according to the present invention,
i1t is possible to provide the mobile communication system and
the mobile station which are capable of, in the DRX contreol in
the "RRC_CONNECTED state”, achievingoptimizationof parameters
related to the DRX control, maintaining scheduler's flexibility
to burst traffic data while maximizing reduction in power
consumption of the mobile station UE, and thus effectively
utilizing radio resources, even though both types of data of
the application for voice packets and the application for burst
traffic data are transmitted or received between the radio base

station eNB and the mobile station UE.
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station eNB and the nobile station UE. 17 BRI EF
DESCRI PTI ON OF THE DRAWNGS [0066] [Fig. 1] Fig. 1 is
a diagramfor explaining a conventional 5 nobile
conmuni cation system [Fig. 2] Fig. 2 is a diagramfor
expl ai ni ng the conventional nobile comunication
system [Fig. 3] Fig. 3 is a diagramfor explaining
t he conventional nobile comunication system 10
[Fig. 4 Fig. 4 is a diagramfor explaining the
conventional nobile conmmunication system [Fig. 5]
BREEY. DESCRIRTEPHgPENTHEr DBAPENEAI ng t he conventiona
nmobi | e conmuni cation system [Fig. 6] Fig. 6 is a
[Oaﬁﬁgran1for expl ai ning the conventional |5 nobile
[FggqnyTlcatFP .sygkﬁg]dig%?am7§o£qé%piéfﬁ% aQXSE@Ehtional
configurational diagram a nobile co i cation
moBYstepbasGal dhngohosastenst enbodi nent of the present
invention. [Fig. 8 Fig. 8 is a diagramshow ng a
[Fpgot 8tol staxk 2i ns tthéia@famdlyd expbanmnngdtlionosyshenprnal
according to the first enbodi nent of the present
mOPhLBNEPHRUNEERR108] SERGE™M9 is a di agram for expl ai ni ng
radi?ébear rs .and §9ical %pannel whi ch are _set by .a

|
F . X ] ] ng.t conyventional
(Fhehi F& st ati19dn aredr AP Rg 2T d The PTFst L EAdod meht <6

mobfeePres@nhikAveRhi 8pstém.[Fig. 10] Fig. 10 is a
di agram for explaining an effect of the nobile

[Fegmmuhi cation. dyst endaegoadifng évplheningsthe conventional
enbodi nent of the present invention. 18

mcbile communication system.

[Fig. 5] Fig. 5is a diagram for explaining the conventional

mobile communication system.

[Fig. 6] Fig. 6 is a diagram for explaining the conventional

mobile communication system.

[Fig. 7] Fig. 7 is an overall configurational diagram of a

mobile communication system according to a first embodiment of

the present invention.

[Fig. 8] Fig. 8 is a diagram showing a protocol stack in the

mobile communication system according to the first embodiment

of the present invention.

[Fig. 9] Fig. 9 is a diagram for explaining radio bearers

and logical channels which are set by a mobile station according

to the first embodiment of the present invention.

[Fig. 10] Fig. 10 is a diagram for explaining an effect of

the mobile communication system according to the first

embodiment of the present invention.
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BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0067]

(Mobi I e Communi cati on System according to First

Enbodi ment of the Present Invention) A descriptionis

given of a nobile comunication system according to a

first enbodi ment of the present invention with

reference to Figs. 7 to 10. Although a nobile

communi cation system of an LTE schene is described as
BERR S9BEPFOROCARRYUENG ©UTCamEuONvENTaONsystemin this

enbodi nent, the present invention 10 is applicable to
[0a6mdbi | e communi cation system other than the nobile

comuni cation system of the LTE schene._[0068] .In. the
(M@@Mee%mﬁﬂm:egwarﬁ%%%m%&rl&%aot% fhf gomoodiment of

en%pdinent, as _sho in Fig. 7, a radio base station
ChEN rﬁggntléngppéééﬁﬂalIocated a nobile station

I denti §L ek X¥Xon Uk Q&P o& HORbY £1 Stddhthiddx #on system
nobil e station UE existing in a service-provided
aciced,i ngndot Aef 1Ak eiiask netrat odnt bR amsen hel nyaybiden with
station UE are in a state in which comunications ,
retfleerceivet Wwoek igisa § &AL -| iAKW e T idimEPErampt 1o
time 20 ("RRC NECTED, st at e 00691 1 diti -
YRS BB onh i GO N8 Padh b BAGE Sedl PR P ARED b Tobile
o nr[[l%]ltli%lﬁg I%t?ﬂ YE-haves Ao d ohéh COMmNb eakt AN invention
protoco sta or data transm ssion (U pl ane)
id agbudicagla pbysing i (PPYnniuns daayen, sgsVAC subetayean the
an RLC sub-layer and a PDCP sub-layer, and thereby
motorireu micoatue hwisth cencty Stereof 1067 0{TEF @A 1e8ioor e, as
shown in Fig. 9, in the mobile conmunication system
rding to this enbodi nent, plural radio

In the mobile communication system according to this
embodiment, as shown in Fig. 7, a radio base station eNB has
already allocated a mobile station identifier “xxx” unique to
a mobile station, to a mobile station UE existing in a
service-provided area, and the radio base station eNB and the
mobile station UE are in a state in which communications
therebetween via a radio link can be performed at any time
(“RRC_CONNECTED state”) .

[0069]

In addition, as shown in Fig. 8, the radio base station
eNB and the mobile station UE have a radio communication protocol
stack for data transmission (U-plane) including a physical (PHY)
layer, a MAC sub-layer, an RLC sub-layer and a PDCP sub-layer,
and thereby communicate with each other.

[0070]
Furthermore, as shoWn in Fig. 9, in the mobile

communicationsystemaccordingtothisembodiment,pluralradio
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19 bearers and | ogi cal channels can be set for a

nobil e station. There have been set a radi o bearer

and a | ogical channel to which an application for

voi ce packets are mapped, and a radio bearer and a

| ogi cal channel to which an application for burst

traffic 5 data are mapped. [0071] In the nobile

comuni cation system according to this enbodiment, as
pbesShews hAdF @5iddl dienned ecababe statfon eNBhbise station.

configured to transmt burst traffic data to the
Theobihavebatnoretle UE by besirey and adi e resbghggnel towhich

al l ocated using the dynam c scheduling. [0072 n
rgiel St HE e VP AT P % P4 BIPRNS P eI g BT e
t.0_transm-t 0 t: sed-4:0n -
B N B T

da%ghg@glhg%pgegferred to as an LI/L2 control channel -
dynamic) to the nobile station UE every tine the

[oadijo base station eNB transmts burst traffic data.
[0073] 20 Meanwhile, as shown in Fig. 10, in the .
mobi (8 chemiidats oFPMEYsh EHh HEE T F gt t 9CFRFEINg to this
enbaodi nent, the radi o _base_ stat,ion eNB ,iS_cC j e :

R AT £ VOreh: pHORGES b0 CE (ParT BRSFoSthetoh Hhe is

comhih g st 8t 1 Adm Ry pUsSERG & fradi Bakasbikee abboratetition
using the persistent scheduling. 25 [0074] In other

URMOSESusiHg madiad haseesbaikteon aANBdas econis iy edhet glynamic
transmt an L1/L2 control channel to be used for

schewnlliimik - radi o resource allocation for the persistent

hedul i
[5%%2% uling, to the

In other words, the radio base station eNB is configured
to transmit an L1/L2 control channel to be used for downlink
radio resource allocation for the dynamic scheduling (referred
to as an L1/L2 control channel - dynamic) to the mobile station
UE every time the radio base station eNB transmits burst traffic
data.

[0073]

Meanwhile, as showninFig. 10, inthemobile communication
system according to this embodiment, the radio base station eNB
is configured to transmit voice packets (voice traffic) to the
mobile station UE by using a radio resource allocated using the
persistent scheduling.

[0074]

In other words, the radio base station eNB is configured

to transmit an L1/L2 control channel to be used for downlink

radio resource allocation for the persistent scheduling, to the
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20 nobile station UE as appropriate when transmtting
voi ce packets. [0075] Here, the follow ng two types
of LI/L2 control channels 5 are assunmed as the LI/L2
control channel to be used for the downlink radio
resource allocation for the persistent scheduling.
[0076] The first LI/L2 control channel is an LI/L2
control channel 10 (referred to as an LI/L2 contro
moBhaBneltat el sUst & appibatiatARQhEhansMssh oy idgr voice
all ocating a radio resource as a downlink radio
parcksoarce for initial transm ssion under HARQ contro
on a certain nobile station UE. The radi o resource
[0PAGS allocated is valid for a longer tine than the

g} Plo}g%?%}jl T{%%?Hﬂﬁdvﬂn% t% l:gp?r r@fleOl /L?%%n%%oqa%hg%nels

Oor one su ane)

arsegendmkl/ b3 east 1ol/rehannekoiscannkkil2oceBt ekd for the
channel (referred to as an LI/L2 control channel -

dopei shit emtdiHARQesetransnaddpony ibor &bkoca&hiengpgrsistent
downlink radio resource 20 for retransm ssi on under
schaRoléBAtrol of downlink data. The downlink data has
OﬁggT transmtted by using the radio resource which
been allocated to the certain npobile station UE

and Thé f\iqjstdLIPfLZ éoh@?'g?rcﬁdrfmalti@ﬁntﬂle/ﬂﬁ AbAUAHT B nnel
unit 1 n whi a radi o resource can be allocated (one

(r&fkreedone <§$Jbi'l‘f ranepr ca3ht0078haselesgraradtabovenitial
in the nobile communi cati on system according to this
HABRPUdH NS S tdve) fobidld astadtinena URdier Fop@ithge as a downlink

ra%%%f%?é%?gggsfgfgf tloQ.ggggg%lssE%%ISQdé? ﬁh%%aéontrol on
a certain mobile station UE. The radio resource thus allocated
is valid for a longer time than the minimum time unit in which
a radio resource can be allocated (one TTI or one sub-frame).
[0077]

The second L1/L2 control channel is an L1/L2 control
channel (referred to as an L1/L2 control channel - persistent
HARQ retransmission) for allocating a downlink radio resource
for retransmission under HARQ control of downlink data. The
downlink data has been transmitted by using the radio resource
which has been allocated to the certain mobile station UE and
is valid for a longer time than the minimum time unit in which
a radio resource can be allocated (one TTI or one sub-frame).
[0078]

As described above, in the mobile communication system
according to this embodiment, the mobile station UE performing
discontinuous reception (mobile station in a DRX state) of

signals transmitted fromthe radiobase stationeNB is configured
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signals transmtted fromthe radio base station eNB is

configured 21 to start continuous reception of

signals transmtted fromthe radio base station eNB

when detecting that a nobile station identifier "xxx"

allocated to the nobile station UE is included it. a

radi o resource allocation channel (LI/L2 contro

channel) 5 transnmitted fromthe radi o base station eNB
rodbt ardi SEOM AN S e JgaaRtn o &ighays (f inexatt®,fOm the

duration). [00791 The nobile station UE performng the
radnscbasenaoa51oneeﬁbt|@me@fd$ﬂ§pﬁﬂmgtuhﬁﬁﬂﬂ1m9&}lﬁr@ﬁﬁtlon

the radi o base station 10 eNB, however, is confi

idegtednfiniect he ldicses it hadds W%Eéb?.%ﬁ?tdforé?&njaﬁf Heilaea
1rt % ar}af %g%ourgm gffoéf@i@n @i%.%n%tlag L??LZ ez%\@ie%cslh%%tannel )
st ar

e COI’]tI nuous reception o

t r‘éﬁ%ﬂ@t 'E‘ttetiegrtgrﬁ Qnd hedradh9sbase St ean eNB diRc@ntaseous
where the radio resource allocation channel (LI/L2

receptioh channel )(flr exangiett od filnoaxtbe)radi o base
station eNB at the discontinuous reception timng
[00f78d exanpl e, On duration) satisfies a specific

diti 801 | dd th
conmiHF oAb Sy SEBI Bedil RET E26"Ea% N e® oRBEarREAT I}
retrcla?tqull l)? %Egﬁé?g %H%I@Eg&nﬁrérn%hé%dlrW%e station

eption o Ignals transmtted fromthe radi o base
engt atiae’NB | 8sceshifgyteddas d ol drovsnudene detiectnig nuous
before an inactivity timer expires, that the nobile
reskatiion pdeatghiés traxmshiatédchren tiee thedimliidse station
station UE is included in the radio ?> resaurce

e\@ w&r&w% éﬁaﬁﬁépg( 1479 2°8Bht PEPUE hdRTeR! 1 anshi iegaLs
triansml he r dl Q F rgéaé 8 Sgl\giaébgnrg\%l ell’ft atcja%ré %ere

Con Igure O reaC Iva naCtIVIty
creRat Beresource allocation channel (L1/L2 control charmel)

transmitted fromthe radio base station eNB at the discontinuous
receptiontiming (for example, Onduration) satisfies aspecific
condition.

[0080]

In addition, in the mobile communication system according
to this embodiment, the mobile station UE performing the
continuous reception of signals transmitted from the radio base
station eNB is configured as follows. When detecting, béfore
an inactivity timer expires, that the mobile station identifier
wyxx” allocated to the mobile station UE is included in the radio
resource allocation channel (L1/L2 control channel) transmitted
from the radio base station eNB, the mobile station UE is
configured to reactivate the inactivity timer. When the

inactivity timer expires, the mobile station UE is configured
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inactivity timer expires, the nobile station UE is
configured 22 to start the discontinuous reception of
signals transmtted from the radio base station eNB
[0081] Here, the inactivity timer (predeterm ned
timer) may be 5 configured to be activated, when the
nobil e station UE cannot detect that the
above-descri bed nobile station identif ier "xxx"
todldpqat ed 4t @ cbhe i Mblulserstatt 1 YE sligmiane treedshit ¢ die from
radio resource allocation channel (LI/L2 contro
thehaadeb) basansnattied eNBom the radi o base station eNB
10 50082] Meanwhi |l e, the nobile station UE is
[0@8Afi gured not to perforn1stopping and reactivation

of t [ tiwvi Ln S, The
caseg?g thg% 5%ﬁ5b31é’s€5?|o§pf§§ 9&%@% %g ¢ e{’ may be
coh@?gh?@ﬁtﬁglk&y édﬂﬁat@@' Ev‘ﬁ%n Eﬂétméﬁ‘ﬂ@%altelﬁ UE cannot
ron identifier "xxx" allocated to the nobi
deséatnﬂnmUEhe&bdvaﬂdﬂhﬂiuhed#mbrh@smamagmﬂdnmtlfler“xxx"
al l ocation channel (LI/L2 control channel) ,
alipaasailt tedtheomrbhéer ap61pasEEst &t iBALENBI Bt thgeradio

d |1 [
o GHF = RS 4] ON BN AL LRI TR, SRReIe L oransniteed

fr%%nghg'QlegobEQQS%Lagﬁgﬁ okhe aforementioned specific

conditionis satis in a case where a radio
[obgsource valid for a longer time than the m ninum

time unit in which a radio resource can be all ocated
(oneM@3twbt lenetabmbbaie) stgtabhotat ed asnaidowrdi nkt to
radio 25 resource for the nobile station UE, by usin

perRETFadFBPPEBBURES TRRTBEE T bR (Harnll MAgHiy idghirgler in
crE3eLs P DR LT e, LR ocRASRBLIL 00206 e
detects, before the inactivity timer expires, that the mobile
station identifier “xxx” allocated to the mobile station UE is
ircluded in the radio resource allocation channel (L1/L2 control
channel) transmitted from the radio base station eNB, but the
radio resource allocation channel transmitted from the radio
base station eNB satisfies the specific condition.

[0083]

Here, the aforementioned specificconditionissatisfied,
in a case where a radio resource valid for a longer time than
rhe minimum time unit in which a radio resource can be allocated
(one TTI or one sub-frame) is allocated as a downlink radio
resource for the mobile station UE, by using the radio resource
allocation channel (L1/L2 control channel) transmitted fromthe
radicobase stationeNB, that is, inacase where the radioresource

allocation channel (L1/L2 control channel) is an L1/L2 control
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al l ocation channel (LI/L2 control channel) is an L1/L2
control 23 channel used for downlink radio resource
all ocation for the persistent scheduling. [0084] Note
that, in the nobile comrunication systemaccording 5
to this enbodi nent, the HARQ control is perforned
between the radio base station eNB and the nobile
station UE. Thus, the following two cases are assuned
ch@sne@ngkehe rexapples isat Fahybngesbhecspatibicetion for the
condition. [0085] 10 Firstly, it is determ ned that
petrbe saktarepehtdonedg.specific condition is satisfied,
in a case where a radio resource allocation channe
OSQHﬂLZ control channel) transnitted fromthe radio
ase_station eNB i or_all.ocatin
resolPtE Q%T?dJFbF%g 1G] ge? ?ommu??Fat%?ﬁ ﬁ%ﬁﬂ%&?grdlng
£oUPhl 51 fdoa Whi &, %H@‘f‘i‘]@(d’ gsaHl-6¢ 9@%4@f@ffﬂ]é@@i&%een the
(one TTI or one sub-frame), as a downlink radio
rabigsoukee boktiibht eAB ahdankal asboheusdet iHARQECOME], the
on the nobile station UE, that 1is, in a case where
folheveharined chseshere pEAURCEor FONCERaRMIamples satisfying
persistent initial HARQ transm ssion". 20 [0086]
thSe€8ﬁ8P§lclFopglﬁéPErn1ned that the aforenentioned
gglflc condition is satisfied, in a case where the
ra resource al | ocation channel (LI/L2 contro
chanpekyctvansm ttied dbeemtRedr aghor bage: stabiremeeNBoned
Is the "L1/L2 control channel - persistent HARQ
speetifansmissi toidn 1 s[GO8 AL idet,ei mbetawe whedescr# gt ¢ g siosirce
iven of the "L1/L2 control ,
allocation channel (L1/L2 control channel) transmitted fromthe

radio base station eNB is a channel for allocating a radio
resource valid for a longer time than the minimum time unit in
which a radio resource can be allocated (one TTI or one
sub-frame) , as a downlink radio resource for initial
transmission under HARQ control on the mobile station UE, that
ig, in a case where the channel is the “L1/L2 control channel
- persistent initial HARQ transmission”

[0086]

Secondly, it 1is determined that the aforementioned
specific condition is satisfied, in a case where the radio
resource allocationchannel (L1/L2 control channel) transmitted
from the radio base station eNB is the “L1/L2 control channel
- persistent HARQ retransmission”

[0087]

Hereinbelow, a description is given of the “L1/L2 control

channel - persistent HARQ retransmission”

[0088]
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channel - persistent HARQ retransm ssion”. [0088] 24

Firstly, the radio base station eNB perform ng the

HARQ control with the nobile station UE is configured

to allocate a radio resource to the nobile station UE

as a downlink radio resource for the nobile station

UE, by using a radio resource 5 allocation channe

("L1/L2 control channel - persistent initial HARQ

trangm-§619N"dhe #dteid adise EesoubacchRi gy Mathihd aheaHARQ

longer tinme than the mnimumtinme unit in which a
cohadbd wesbutbe mehlleesa¢¢nmaﬂ§ﬁJ@Oﬁ@ﬁfmguﬁednﬂ@ allocate

sub-frame) . Then, the radio base station e

a é@ﬁ#rg}ﬁe@u%eetﬁf%ﬁé}ﬁ frokdws PRREdGEV By Rt Wr%d%é‘adlo
ownlin 008
re§93ﬁc8n d? UrC &[ 061 g]%al g%gtUSE ? J%%!CQL(;’%%OU.Z’CG

Ton |gure o the nobi

al§E@E%96nQ§unﬁungmbh?£2ﬁﬂghﬁxﬂ§§ﬁéﬁﬁ§1ﬂQﬁer51stent 1n1t1a1
retransm ssion under the HARQ control of the downlink

HaGat e rasth g dldn’been heraansin teedubye Usiimy vheidddiroa longer
resource which has been allocated to the nobile
tigeathen UEe aren i@ o st LkﬁllltoﬁQeWhWFrea FaHP fHRpource can

it in which
beapl OAT A BT T O ORE SUB T TaNe) . iRGn, Chne Th faee
stgg%ﬁpiﬁﬁgthgn ggﬁl Sreqnf b U &9t O retfansm tadhe by using

dat a O using the downlink radio

tHeesRWaenk] QB%AL SRechfrdceal Iy, in the nobile
comuni cati on system according to this enbodi nent,
[oweicde packets are transmtted and received by using
the radi o resource_all ocated bg usin

per sN§#Entt e RRP PRGS T eByTNevE ‘f ¥ 2§V%F8gllocate'
cpacket s 00n o Packels, i pel udi ngofnyohke RAEKSt eBblirce for
retransmissionunder the HARQ control of the downlinkdatahaving
been transmitted by using the radio resource which has been
allocated to the mobile station UE and valid for a longer time
than the minimum time unit in which a radio resource can be
allocated (one TTI or one sub-frame). Then, the radio base
station eNB is configured to retransmit the downlink data by
using the downlink radio resource.
[0090]

Specifically, in the mobile communication system
accordingtx)thisembodiment,voicepacketsaretransmittedand
received by using the radio resource allocated by using the
persistent scheduling. Thereby, even though voice packets (or
packets including a voice packet) are transmitted and received
at a discontinuous reception timing (for example, the "“On

duration”), the mobile station UE does not start continuous
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at a discontinuous reception timng (for exanple, the

"On duration"), the nobile station UE does not start

conti nuous 25 reception of signals (voice packets)

transmtted fromthe radio base station eNB. [0091]

In addition, in the nobile comruni cati on system

according 5 to this enbodi nent, even though voice

packets (or packets including a voice packet) are
retepnsBhtdfedigndlsecel Madpatkat st otaminits g Eephi e radio

timng, stopping and reactivation of the inactivity
batenmetatsonoeNBer f ormed. Accordingly, a relatively
| ong duration value optim zed for transm ssion and
[Opéégption 10 of burst traffic data can be set in the

i nactivity tiner, 0092] .1 ncidental Ly, in faor_ ..

e WOBIICS Skt R oo i el Aset  ghnbint petbraing
coafonementionedll/ L2.¢ont cabughanngls, pailids Myrbgackets

set in the LI/L2 control channels as an information 1;
ineledeny, at heibkt pendiecat ang, tkensexanpbeandhethern vebheat a

LI/L2 control channel is for the persistent
conEhadalPrEe @FPE hen dyindificc sseredupi agd Jooygjvation of the
. Alternatively, in order for the bi |l e station UE tg. 1
N3G 4V SEY | H%%?el%é’t%é?ﬁrtfﬁémg or g Y pLaetatively
1ofgnGhe £ £8aN0e| Se %ﬁlﬁnf@& {%mmwng%tsli% S¥:8t @BLERY i on

configured as f oWs. en a predeterm ned val ue

ofi Buset asatheci aheamabhoBeekenenh thkorinaxanphey TBmer.
size, HARQ related information, or the like) of an

[OR2RL2 control channel, this nmeans that the LI/L2
control 25 channel is for the persistent schedulng,

and bERENCLREZeLY shalw FHET ther LIPE 2700t FolS CHaritel UE t©

digérE%EngpgB%@%ggfiﬁgg%g¥g%ggtionedLl/L2controlchannels,
a bit may be set in the L1/L2 control channels as an information
element, the bit indicating, for example, whether the L1/L2
control channel is for the persistent scheduling or the dynamic
scheduling.

[0093]

Alternatively, in order for the mobile station UE to
discriminate betweenthe aforementionedLl/L2 control channels,
the mobile communication system may be configured as follows.
When a predetermined value is set as the information element
(for example, TB size, HARQ-related information, or the like)
of an L1/L2 control channel, this means that the L1/L2 control
channel is for the persistent scheduling, and other cases show
that the L1/L2 control channel is for the dynamic scheduling.
[0094]

Still alternatively, in order for the mobile station UE

to discriminate between the aforementioned L1/L2 control
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[0094] Still alternatively, in order for the nobile

station UE to discrimnate between the af orenenti oned

L1/L2 control 26 channels, the nobile comuni cation

system may be configured to change the physica

resource used for transmtting the L1/L2 contro

channel. [0095] 5 Still alternatively, in order for

the nobile station UE to discrimnate between the
chahaerepenihonetill t3maant cat i onhanedes matyhiee mebifl igyured to

communi cati on system may be configured to change the
chianber naei phy datal votseer ¢acterfbd dth HRe smy/gta néo iteo 1 /12

channel ., 10 %0096] As descri bed above, the nobile
CORSHRUNFEATFEh -system according to this enbodi ment
[O%ggﬁles maxi mum reduction in power consunption of the

nobil e station UE, by optim zing the DRX cycle for

trangpi $$i ON: Agh ¢ £66DPY | O Afrdeei eerpakkeaishi BS Shawbn UER
in 15 Fig. 10, in a state where only voi ce packets

tooatigcr {09 e | beaddieni arhe wafbrehentdbinled L1/L2 control
communi cation system according to this enbodi nent,
chahes 1Bur ske fiokfilicc CAEENaEaAE 01 FERH YN FeYolF (gontigured to

al l ocation_using.the nam ¢_scheduljng.is.2
PR o g by LISPAG Rl T T RS e ek g 11 /12 control
-rAcgeRrdingly, the nobile station UE starts continuous
reception, and an enough tinme can be set for the
[oloBaGtivity timer in consideration of the burst
traffic data. Thus, the maximumflexibility of the
schedsl elescan tsel seaved thei ImAducle repeesnofathen system

a Célpﬁib o fsj'élrltg:-]%aél ftlgg Srz%sf Bki)d(g Jia mes I'?% telnea bqgvs\,/nme?g :Ej mL'J:.ITI‘I] %elétulcltli%%t ]l. I'(l) % ower

consumption of the mobile stationUE, by optimizing the DRX cycle
for transmission and reception of voice packets, as shown in
Fig. 10, in a state where only voice packets occur.

[0097]

In addition, with the mobile communication system
according to this embodiment, when burst traffic data occur,
radio resource allocation using the dynamic scheduling 1is
performed by using an L1/L2 control channel. Accordingly, the
mobile station UE starts continuous reception, and an enough
time can be set for the inactivity timer in consideration of
the burst traffic data. Thus, the maximum flexibility of the
scheduler can be secured until occurrences of the burst traffic
data settle down and the utilization efficiency of radio
resources can be improved.

[0098]
The above described aspects of this embodiment may be

expressed as follows.
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resources can be inproved. [0098] The above descri bed

aspects of this enbodi nent may be expressed as

follows. 27 [0099] A first aspect of the present

enbodi nent is sunmarized as a nobile conmunication

system configured to allow a nobile station UE to

start continuous reception of a signal transmtted 5

froma radi o base station eNB when the nobile station
[obBgperform ng discontinuous reception of a signa

transmtted from the radi o base station eNB detects

t hat Aaf hobi | @speat | @h thalemasangr embedingntodst symmgrized

the nobile station UEis included_.in a _radio resourc%
aSaPI‘%%H%r?Wat(quq BYSEGHY FBNE ERURRE| §O Bt low @ mobile

St8I ggs o star mcg)rqg ggu? r% gjts_Lt %‘%Pg gﬁ%}éﬁf t%ﬁmsmitted

I AUOUS recep

frbAdi0 FE$OUT 688l |SQ;%%t1|o(?1n el\ﬁi‘a‘ﬂl@@h que/ lebC0 @t ation UE
channel) transmtted fromthe radi o base station eNB

peaf otrhe ndisicordr hitousu s eeepbt dontdfng wg ghedr t exaspl et ed from
the "On duration") satisfies a specific condition, the
thepbiddiol Baaei 6faUECNs VBhf Qe edS néfato SstEPPLipestation

cont i nuous rece ion of a n ransmtt f t
ldrs&aeélsas&@f o aREY AT BoRbT it e = 16 Tholtdea

e ; agﬂ %gearegcaeﬁé@&pén arsihghRal (£.1 ﬁﬁszrecm@l%l hamhel)

ase station eNB, even thoug t he nobi

*r&h@hh@'ﬁedﬁrbrﬁ ey frasnbnga $destditSICONENBUSYS: BeeephitAfiuous
of a signal 20 transmtted fromthe radi o base
reseatiion eNBing0MOIrdin t hideti Fhe aapeetresdtr gadild ocation

resource allocation chann L1/ L2 co t{ 2
chERgRsm 't 1/ FPBﬁFPHeCI?%fH?%i bASETETACERH LONE HE THbLo base
st dE3SANLIDURUS, L §GERLLRT AL SN P8, 4ehELY AL EQampie,
the “On duration”) satisfies a specific condition, the mobile
station UE is configured not to start the continuous reception
of a signal transmitted from the radio base station eNB, but
to continue the discontinuous reception of a signal transmitted
from the radio base station eNB, even though the mobile station
UE is performing the discontinuous reception of a signal
transmitted from the radio base station eNB.

[0100]

Inthe first aspect, the radio resource allocation channel
(L1/L2 control channel) transmitted from the radio base station
eNB at the discontinuous reception timing can be determined to
satisfy the specific condition, when the radio resource
allocationchannel (L1/L2 control channel) isallocatinga radio
resource valid for a longer time than a minimum time unit (one
sub-frame) in which a radio resource can be allocated, as a

downlink radio resource for the mobile station UE.
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25 satisfy the specific condition, when the radio

resource allocation channel (LI/L2 control channel)

is allocating a radio resource valid for a | onger

time than a mnimumtine unit (one sub-frane) in

whi ch a radio resource can be allocated, as a

downlink radio resource for the nobile station UE. 28

[0101] In the first aspect, HARQ control can be
[operfornmed between the radi o base station eNB and the

nobil e station UE; the radio base station eNB can be

conf Igihedt i bshlbispestte BARWRNLAR Lraah e erisounedbegween

t he npblle station UE sin e radi o resource
thg| THLR PO S ﬁEﬁEéP“(%N?IEQ%c it %ﬁﬁaﬁﬁéFfona%% %Pe radio

baEE%ﬁﬁﬂl(Hl@ﬁ%pé%HKKEggﬁf9¥u9§aqugﬁgoqg%%|éQﬁ) radio

resource, era esource allocation ¢ ann

rebblibbe eontHOInghamelthttibansil b{ adsi A4 amd hediadiresource
base station eNB can be determned to satisfy 10 the

al$peeifibo cbadneilorllwheéncbherpadibanesolur cendl Focatrroamit

channel (L1/L2 control channel) is allocating a
doua&hpkﬁkﬂ%h%Y@Slpégay%QQWPéﬁnkéﬁwaﬁsﬁ$%?vﬁ@etﬁ%mitheradlo

data .to the nnﬁ tatlon U unde
re%8nf?8951 On?h?nn étierFQ§§§§ﬁ£% We~ ra ran a%eted

frofkat hon, &@%C@Qg@@st&@ﬂ&ﬁ9&&?Qx&9b%|B%%%&%l%eﬁagbosatlsfy
resource valid for a longer time than a m ninmmt

thénsbetafie cswaridianen i whai adha radio resource aaancbelon
al l ocated, as a downlink radio resource for the nobile
chgnael of- Uy omsineg chennadi o & esdgreé iabl acktvirgnink radio

channel L1/ L2 20 control channe and to transm t .
reESHﬁFFnkéHaF8t59nﬁ§FH§lPﬂe A RS8R

SLQQQ ?E ﬁgggr §ﬁ8“ﬁ85%3%5839%10n channel (L1/L2

annel ) trans romthe radi o base
[@ﬁ@ﬂyon eNB at the discontinuous reception timng (for
exanpl e,

In the first aspect, the radio base station eNB can be
configured to allocate a radio resource valid for a longer time
thanaminimumtime unit (one sub-frame) inwhich a radio resource
can be allocated, as a downlink radio resource for the mobile
station UE by using the radio resource allocation channel (L1/L2
control channel), and to transmit downlink data by using the
downlink radio resource; and the radio resource allocation
channel (L1/L2 control channel) transmitted from the radio base
station eNB at the discontinuous reception timing (for example,
the “On duration”) can be determined to satisfy the specific
condition, when the radio resource allocation channel (L1/L2
control channel) is achannel (L1/L2 control channel - persistent
HARQ retransmission) for allocating a downlink radio resource

for retransmitting the downlink data to the mobile station UE

under the HARQ control.
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the "On duration") can be determined to satisfy the
specific 25 condition, when the radi o resource
al l ocation channel (LI/L2 control channel) isa
channel (LI /L2 control channel -persistent HARQ
retransm ssion) for allocating a downlink radio
resource for retransmtting the dowlink data to the
nobil e station UE under the HARQ control. 29 [0103] A
[oseeond aspect of the present enbodinment is sumarized
as a nobil e communication systemconfigured to allow a
nobi Aesestrad iapadE tod thachTeatet npratiateariiseduinged zed
(inactivity 5 tinmer) when the nobile station UE
a%@ﬂ%ﬁ%@%ﬂ%&@ BEEEFHT BANEETHT gk allow a mobile
an d from d|o base;station eN t
PRt n ot ] & AR BT car rrer SRS AP roas: a4 Rgtivicy

t1hBe) rmbérhet%teatﬂn@&pg st denGdrided igk @ dadigy 1 esadhe@ous
aIIocatlon channel (LI/L2 control channel)

reté@ﬂ$ﬁhhi@®.ét@ﬂhlh&aﬁﬂhﬂl&m&éréﬁéstamhmnb&NBsdEﬁmmEeNB
the predeterm ned tinmer (inactivity tinmer expires,
despated-srtapt nehsbomtiatiousidecept i oh o7 §ﬂéﬁﬁﬁted to the

tted f th o} t NB
oA LS A N A e SLalon 18 MIeD 15, o
ch%’t&ﬁ%?' (Ll)"@f@on‘: 81 rgléle)SQElLﬁngK:lcggaEf&ﬁ]tﬁ@Wo base

L2 control anne IStransmtted fromthe radio

sthasensdnat j @Iaaf@MB sat igfd R canspre iGercontidt Ot hemer)
nobile station UE is conf igured not to reactivate

expheepr edetdertim netatt mdi stpnadnibvibpy reaemt)ioreveln a signal
t hough t he nDblle station UE detects that the nobile

CrSUATT bRefdeREPF ef ho" Al st ethtaotlt% bl | ghen the
t E i | uded .i.n th
I T R a s D e S S

channel t ransm
cnbremt he-dadiabase o%taa:t Ionenhehet e Ef‘ﬁLi’r&Qﬁ:t&ﬂmcﬁ%Gmel

timer (inactivity tinmer) expires.

transmitted from the radio base station eNB satisfies a specific
condition, the mobile station UE ig configured not to reactivate
the predetermined timer (inactivity timer), even though the
mobile station UE detects that the mobile station identifier
“xxx” allcoccated to the mobile station UE is included in the radio
regsource allocation channel (L1/L2 control channel) transmitted
from the radio base station, before the predetermined timer
(inactivizy timer) expires.

[c204]

In the second aspect, the radio resource allocation
channel (L1/L2 control channel) transmitted from the radio base
station eNB can be determined to satisfy the specific condition,
when the radio resource allocation channel (L1/L2 control

channel) is allocating a radio resource valid for a longer time

thanamin:mumtime unit (one sub-frame) inwhich a radio resource
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[0104] In the second aspect, the radi o resource
allocation 25 channel (LI/L2 control channel)
transmtted fromthe radio base station eNB can be
determined to satisfy the specific condition, when
the radi o resource allocation channel (LI/L2 contro
channel) is allocating a radio resource valid for a
longer tine than a min.-numtine unit (one sub-frane)
cahNbshd Clv@atadlj ;g esavwae inB0reanc bes edhocatfed; tae aobile
downl i nk radi o resource for the nobile station UE
stp0108] UEn t he second aspect, HARQ control can be
perﬁorned between 5 the radio base station eNB and

[0tRelnobile station UE, the radio base station eNB can
be copfi at
o o a0 gphLoesiags, Aotk ol o v

chal +aead |b%%eCB@BB§bn(é{h]é b2 CORE b CharRek ) ondld; tthe radio
transmt downlink data by using the downlink radi o

basesoia TN @it the baadboflfuredour eé laldatseat idnwrcharndnekhdio
(LI'/L2 control channel) transmtted fromthe radio
reBESECSt B i OrF NP ch e tderelRi A TS dtis Fpdithgesource

cific c ndi t n th res rce | Locati_on
13RS haPS ERAIs L ontr R 2cRanRary FEahRRoca FrY 0" Pruflmic
do%mhk%traa}gwsﬁ%sm ngf‘l@ﬁnkertarcﬁﬂ'bs%ééuﬁget %%d the radio
downlink data to the nobile 15 station UE under the
reHARQ-eGrtircalat {RilEdnnéh (LhglLaecond dspestnet he readmatted
base station eNB can be configured to allocate a
frpadiber esoup ceaval $ickf pen @MB)W btel ﬁ@tetrﬁaﬁleai HonisatAs £y
time unit (one sub fra i 0 resou

thEabEG AR OGRS, AT a%ﬁ}?ﬁ( Faife Festuree Pororagion
ch%BBILe Lfvfg ég%tg%lb%Pgﬁégg Jn§aﬁ§gbgt1%%ogﬂﬁ§wnl1nk.radlo

oca 1'on channel
resource for retransmitting the downlink data to the mobile

station UE under the HARQ control.
[0106]

In the second aspect, the radio base station eNB can be
configured to allocate a radio resource valid for a longer time
thanaminimumtime unit (one sub-frame) inwhicha radio resource
can be allocated, as a downlink radio resource for the mobile
station UE by using the radio resource allocation channel (L1/L2
control channel), and to transmit downlink data by using the
downlink radio resource; and the radic resource allocation
channel (L1/L2 control channel) transmitted from the radio base
station eNB can be determined to satisfy the specific condition,
when the radio resource allocation channel (L1/L2 control
channel) is a channel (L1/L2 control channel - persistent HARQ
retransmission) for allocating a downlink radio resource for

retransmitting the downlink data to the mobile station UE under
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control channel), and to transmt downlink data by
using the downlink radio resource; and the radio
resource allocation channel (L1/L2 control channel)
transmtted fromthe radi o base 25 station eNB can be
determined to satisfy the specific condition, when
the radi o resource allocation channel (LI/L2 contro
channel) is a channel (LI/L2 control channel -

thRersket eRht HARQ retransm ssion) for allocating a
downl ink radio resource for retransmtting the

[gdown] i nk data to the nobile station UE under 31 the
HARQ control . [010?% A third aspect of the present
enboli Fehtd| 3sReFER T Z&F Pe TR lsRe ddgtitord Susedmes 1zed
a nobil e conmuni cati on system nfigured.to. _all ow
25 Fio OB 1% SrACTGn UE-Fo &t &t ("Bt nioUS F SEghe T BN yPEeT
coaﬁgﬁgggh transm) ted fHema tadiochase <4 aldon eMBtinuous

the nobile station UE perform ng di scontinuous
reb@gepbhofif =20fiansi gnadndntianssd Ered 4 remitcheasad athiase eNB
station eNB detects that a nobile station identifier
whexxite aidtoiclat ed attd onhBEnpbi § er N dhts e timyagls reception
included in a radio resourge al | ocati on channe

|
of(LIFEZCoht PBFMEhafflel) "t Fafistit1RPffofit ¢heoP B Ietecte
th% S€ 3 Al Og:cat%ﬁlgn?%%@ngi §£é’£‘t“){3§49'?§\}\288§!‘8%a°@ tiiyd MBbile

or exanp duration ereln, en t

sthadbe vesouriGe1aldarain anrshadnalsoltdd 1ad 1eenidieln channel
channel) transmtted fromthe radi o base station I5
(LeXB2atorther dicheontil huocsn srecepd dmoti haga@fiorbase station

exanple, the "On duration") satisfies a specific .
eNBonlli @ iBFECAH BT EesERLiIon tUBIPNY EORF i GiAEY Srotthso "On

d.Stgrt Lhe 0ntinuougerﬁgﬁp£i§n %%s%d?é¥§1&$c tion channel
YEPEASH ¢t W T D t HESFadi%" Bas8 TSAiT o eNE, “Dut 16
(1LE9RbI e S herdhseantd Auoys: FeCeRLLAN 14 raaibdhde station

transmtted fromthe 20 radi o base station eNB, even
eNBhotghet hessoht | eustatiearddi drst iming (for example, the “On
duration”) satisfies a specific condition, the mobile station
UEisconfigurednottostartthecontinuousreceptionofasﬁgnal
transmitted from the radio base station eNB, but to continue
the discontinuous reception of a signal transmitted from the
radio base station eNB, even though the mobile station UE is
performing the discontinuous reception of a signal transmitted
from the radio base station eNB.

[c108]

In the third aspect, the mobile station UE can be
configured to perform HARQ control with the radio base station
eNB: and the radio resource allocation channel (L1/L2 control
channel) transmitted from the radio base station eNB can be
determined to satisfy the specific condition, when the radio

resource allocation channel (L1/L2 control channel) 1is
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perform ng the discontinuous reception of a signa
transmtted fromthe radio base station eNS. [0108]
In the third aspect, the nobile station UE can be
configured to performHARQ control with the radi o base
station eNB; and the radio resource allocation
channel (LI/L2 control channel) transmtted fromthe
radi o base station eNB can be determned to satisfy
altBeaspegi f4 c andiitdkonradhen tdsowack 0 fareseereansmitting
al l ocation channel (LI/L2 control channel) is 32
doahll ookt daga airgmwn EhekHARD iapntesdur cbef@ewnlink data haVlng
retransmttin downl i nk_data under the RQ con
beﬁﬁetaé%ﬁmilﬁvéegatva R&Gi W@blééeﬁt?Féﬁ§nPthA 5t H@dlo base
ation UE by the radio base station eNB. 5
Stngiﬁﬁ] ﬁbfourth aspect of the present enbodinent is
[o§4enerized as a nobile station used in a nmobile
comuni cation system configured to allow the nobile
st at hofoldE | Gadeaet iofateeapr psedetenmdigterit ney summarized
(inactivity timer) when the nobile station 10 UE
asper frent iy %’éﬁﬂ‘h@o&§eﬁieé@pt5} orck¥le spgRgnpication system

transmtted fro a t at.i B det ect
CoPRAPUA Rt ¢+ Oyt | bheT BERELF &1 LR T Sokea T L8ace 3
prtela%tg?m heas ﬁLéPW ?4 deSi4iRg) H%Qr; Ruraer! eﬁleqnoksﬁﬁéﬂé%%lon
'ocat i on c annel (L1/L2 control channel) transmtted

UEf§m5ﬂﬁlﬁ@@b@tb@&©u%tﬁé¢@@t BBo rhebop@alleransmitted from
predetermned tinmer 15 (inactivity tinmer) expires, and
a ltaoim hateditscdmr el ds terssdptd toa mefoid es$ gl on identifier
ransimitted fromthe radi o base station K eNB

“ngﬁéd%% EPFRHRd T3 FBF TPnakt iHdty FF HEr)S dxipiHes *hn'dEadio
<ol B MBI LR, FESOMECR, P OR oL O 1200 o
fr%ﬁ*ﬁ@l’létr%'ii'lglb§§@ station eNB, before the predetermined timer
(inactivity timer) expires, and to start discontinuous
reception of a signal transmitted from the radio base station
eNB when the predetermined timer (inactivity timer) expires,
wherein, when the radio resource allocation channel (L1/L2
control channel) transmitted from the radio base station eNB
satisfies a specific condition, the mobile station UE 1is
configured not to reactivate the predetermined timer
(inactivity timer), even though the mobile station UE detects
that the mobile station identifier “xxx” allocated to themobile
station UE is included in the radio resource allocation channel
(L1/L2 control channel) transmitted from the radic base station
eNB, before the predetermined timer (inactivity timer) expires.
[0110]

In the fourth aspect, the mobile station UE can be

configured to perform HARQ control with the radio base station
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20 satisfies a specific condition, the nobile station
UE is configured not to reactivate the predeterm ned
timer (inactivity timer) , even though the nobile
station UE detects that the nobile station identifier
"xxx" allocated to the nobile station UE is included
in the radio resource allocation channel 25 (L1/L2
control channel) transmtted fromthe radi o base

eNSt ath@n-heM3diketeseutr-he HI eded e vh nathrinder(.1/L2 control
(inactivity tinmer) expires. [0110] In the fourth

chaspett, tthesmdbikd $trat bheUEadan besecsnﬁtgunedNBocan be
perform HARQ control with the radi o base sta

deéRlelélﬁé EReSRBYFBY s uTReF & o S Bt 1N éaen( uh/eL.fale
t t d.fr
<GPS, eRPTAE e "B rog AR R MRl

can e?ern1ne O satl's spec

al?gegtﬁh@n'amnﬁﬂﬂﬁnﬁﬂ{aQb@loreﬁé%6&ﬁb@JHﬂﬁﬁtkgﬁrﬁﬂ@&ﬂﬁhlng
(LI'/L2 Control channel) is 5 allocating a downlink

dotvadii akr @soanceldorheeizRD smrtttvialg tdewhdwmkiglatde mder ing
the HARQ control, the downlink data having been
beenahsAnEnedted thethebPbideastanioE HP PHetPgdredpgskase
station_eNB. [Cl11l] 10 Note that the above-described
Sthérat FUAs of the nobile station UE and radio base
C§Eg |on eNB nmay be inplenented by hardware, software
ul es executed by a processor, or a conbination of

t he hatdwargr afige tdeowof devarei bl Wessa iBHL]of ltheEaebile
software nodul e may be provided in a storage nedi um
stetianyUannﬁ sadhoabaaerahd@ﬁpaceﬁgsmﬁvnbﬁyi@RAWWentéd by
ash nmenory, a read_only nenor an erasabl e

haﬁ@ﬁ@?ﬁmmﬁﬂ@?“ﬂﬁﬂ(@?@&i&s eéﬁcéFE@tﬁ@ﬁlewH%P%ﬁ%%Hble a
comganEQ%Eag¥a?hg Egyhga%gng% t%e software modules.

[0112]

Each software module may be provided in a storage medium
of any form, such as a random access memory (RAM) , a flash memory,
a read only memory (ROM), an erasable programmable ROM (EPROM) ,
an electronically erasable and programmable ROM (EEPROM), a
register, a hard disk, a removable disk or a CD-ROM.

[0113]

The storage medium is connected to a processor so that
the processor can read or write information from or into the
storage medium. Alternatively, the storage medium may be
integrated in a processor. Further, the storage medium and the
processor may be provided in an ASIC, and the ASIC may be provided
in the mobile station UE and the radio base station eNB.
Alternatively, the storage medium and the processor may be
provided as discrete components in the mobile station UE and

the radio base station eNB.
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register, a hard disk, a renovable disk or a CD- ROM
20 [0113] The storage nediumis connected to a
processor so that the processor can read or wite
information fromor into the storage nedi um
Al ternatively, the storage nmedium may be integrated
in a processor. Further, the storage nedium and the 25
processor may be provided in an ASIC, and the ASIC nay
[oheaprovided in the nobile station UE and the radio
base station eNB. Alternatively, the storage nmedi um
and Whelpﬂdﬁﬁg&@ﬁemaylbeenptgnﬂdéﬂba§Ndd%%¢étbedJIldetall
onponents in the nobile station UE and, the radi

abeagéosspatlpaﬁ%éorgaow@mb@mween% ha pheeBRET At to those
Sktlﬁ\iegor gntﬁgsapge@hdg@ t%é %%%éé}ltd%trﬁ)éntl%qp\ﬂ% %tu§'1919ted

egoi'ng enbo I'S apparent to those
toSkhd |8 dN e aekct-hakat H@r@fﬁse@‘hedﬂz\!@@éh@mﬂwﬁer{@on may
l[imted 5 to the enbodi nent descri bed herein. The
bepsesantcadvanticofomy £ bed pf act i teds emd her  of hews without
nodi fi cations and variations without departing from
dephretghst fapn Seope 9 arke Sﬁpé§eﬁ€ Wﬁ/é?ﬁqwtaslnventlon as

defined in the d t th f
a=f Ere)” e PrheRBr o AP bnBr SLobR°t RACCHE debar ThL1 ah 1 ©0

h f L,pO I
e o S T i Cothe” oy eoemt T avent ran, 1gah che
pu@bAbMSDf[111£E@D@ti@nQﬁﬂnu@m@ahEOﬂosySﬁ@@m@@@ﬁngunadt the
to allow a nobile station to start continuous
preeeept ioneot i@nsi gnal transmitted 5 froma radi o base
station when the nobile station performnm ng
di sconti nuous reception of a signal transmtted from
the radio
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base station detects that a nobile station identifier
allocated to the nobile station is included in a
radi o resource allocation channel transmtted from
the radi o base station at a 10 di sconti nuous
reception timng, wherein when the radi o resource

al l ocation channel transmtted fromthe radi o base
station at the discontinuous reception timng
satisfies a specific conditiAxMs the nobile station is
configured not to start the continuous reception of a
signal transmtted 15 fromthe radi o base station but
to continue the discontinuous reception of a na

(1 r an@ S E FOBRATE HeR e 6YBASE it B ed B G I ougrbile
stag§ognp5l§%$¥éuééﬁll %Kﬂﬁgggrgk th@i?ﬁ%ﬂEﬂﬂ%?% smitted

reception o trans fron1 radi o ase

frotabi 9841 800h 2 ;J@aetf@bidz}ﬁer@Qjmmoqﬁtlleore;t&ytatoelmperforming
according to claiml1, wherein the radio resource

dlabbncahuonschamaptl¢manSa1$1gnhfIUmmnshhetEddfoomaﬁgeradlo
station at the discontinuous reception timn
bageterdh il Oes e§4E] t'sffayt BHEOR Pk BERE 10BNH o l%éﬁ lpreted

5.resource alloc n. channel,.i s al ocat a_ ..
cor d0 BOPRABTCE. VAT 1 Tor ST SRGor St R HEN G RERE LoD
chtahﬁélunt}ahgm%téﬁ arLafl O nd ESUH LS G de s%alt‘?&ﬁ{ edt a
as a downlink radio resource for the npbile station.

di36oh3lintBasnebicketeermiamngali oehsystam according to
claim1, wherein HARQ control is perforned between
t he whdiot basesdiatiespurerl alHeanshidre cheamiedn t rensRd t ted
radio base station is conflg ed to allocate a

fr&@vﬁﬂq RRALP REE6 Sedontat f65iHe St e ¥t ForP byon timing

sa%% @Qegﬁf %QQ#9iﬁ%gggﬁ%ﬁonghhﬁgﬁghgﬂe%ﬂ%ﬂﬂﬁhl1§%gn%99ured
{7 ansmt wnl' T nk data by using the

not to start the continuous reception of a signal transmitted

from the radio base station, but to continue the discontinuous

reception of a signal transmitted from the radio base station,

even though the mobile station is performing the discontinuous

reception of a signal transmitted from the radio base station.

[2] The mobile communication system according to claim 1,
wherein

the radio resource allocation channel transmitted from
the radio base station at the discontinuous reception timing
is determined to satisfy the specific condition, when the radio
resource allocation channel isallocating a radioc rescurcevalid
for a longer time than a minimum time unit in which a radio
regource can be allocated, as a downlink radio resource for the

mobile station.
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25

downl i nk radi o resource; and the radi o resource
al l ocation channel transmtted from 10 the radi o base
station is determned to satisfy the specific
condition, when the radio resource allocation channe
is allocating a downlink radio resource for
retransmtting the downlink data to the nobile
station under the HARQ control. IS [4] The nobile
[30MUEAELCALLAN eS ¥ ShRIhaea8hdhNgytaecal achoddinghereiciaim 1,
the radi o base station is configured to allocate a
whea@iiom resource valid for a longer tine than a nininum
time unit in which a radi o resource can ocat

as aHABRFPRKCP hdisoPesLPEREarRe- YT t gﬂ?éb%?%. ion

sin e radi resource allocation channel, and
an%ytﬁraﬁgﬁ?g dg% tgﬁﬁldata by using the downlink radio

r eSOUEEE; BNt BE kadiion £50UREEgal-tacatd b ehanaelownlink
transmtted from the radio base station at the

radiiscoas oo s o eeeptaban e & ph gon 25 mslmttémm@yo tuesource
satisfy the specific_condition, when the rad

allessirica ahpBBati oin franhERNFEL Bl 1WAt 11y S Coba 1ikng the

resqurce for retrag§n1tt|ng t he downlink data
e

9W§LHQ§ 511 TSSO SH (Ader the HARQ control . 37 [5]

A ”D%Ieerseﬁrgugéga&kee SYSbem coRfdamed traldow ved from
nobile station to reactivate a predeternined timer

rshen dike baebi keatsbat i endpesfof nedgt cordt ubpusthe specific
reception of a signal transmtted froma radio base ,
cegtcdttiiom devieet s thivat rad rpbireeostasi onl B qafertt f pFepnnel is

s °°ﬁa%%daat AT T CHaHRbI T PARER (12d 7O TAG T a0l e

dot\);v% elt I oq:o hefor e t.he predater Mnped tihfEmeXPideftrol .

di'sCont1 nuous reception of a signa
transn1tted fromthe radio

(4] The mobile communication system according to claim 3,
wherein

the radio base station is configured to allocate a radio
resource valid for a longer time than a minimum time unit in
which a radio resource can be allocated, as a downlink radio
resource for the mobile station by using the radio resource
allocation channel, and to transmit downlink data by using the
downlink radio resource; and

the radio resource allocation channel transmitted from
the radio base station at the discontinuous reception timing
is determined to satisfy the specific condition, when the radio
resource allocation channel is allocating a downlink radio
resource for retransmitting the downlink data to the mobile

station under the HARQ control.
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base station when the predeterm ned tiner expires,
wherein 10 when the radi o resource allocation channe
transmtted fromthe radio base station satisfies a
specific condition, the nobile stat ion is configured
not to reactivate the predetermned t=ner, even
t hough the nobile station detects that the nobile
station identifier allocated to the nobile station is
[siincl naedh 1S EBmhhei cadionssewnceorat 1pesdd e chawnelmobile
transmtted fromthe radio base station, before the
stpradet eonireed ttiveere expnegeteridhethsé imeli Wgen the mobile
comuni cati on system according to claimb5, mfereln 20
S TRl ol of P EBLY CETARPEOREI T THarfieP L tr 2hShF t C&@ gt e

fréj:é}]:c? ?%I@%lgoibga%% gtsltgg I S d etteerc déneghgg Saat Jﬂéiﬁlléh%tatlon

n en the radi o resource

tﬂ @Q*ﬁﬂf@@@ﬂ&htb%hé%&@??&%%%t@dﬁ%%Qn&@%@@ﬂ@ﬁlaradlo
a | for a Onger time than a mninum tinme uni t -n

raahivglt ea anadica triesowreeredn thernahliccaide d roas tdhedowdliicnkoase
25 radio resource for the nobile station. [7] The

stpshiore @@ﬁﬁﬁﬁlEh@|Rﬁﬁ@ﬁ&ﬂ%ﬂﬁ%ﬁ§x§ﬂ6ﬁﬁgeFBléﬁévn?@d to start
wherein HARQ control is perfornf

4GS PR o SSBPBAG™ He nBbTE. SCATITILL Ko P&l ohe Fadio
h@%%§%t%EQEhp%Hé%(Eyg|ﬁ¥§a§%éf%f% lp¢ate @ dOWHINK wherein

radi o resource to the nobile station by using the

radi ghe@sedeceadabl asabipfe cdienned t i @ndHanrtglanyarismit ted
downl i nk data by using the 5 downlink radio resource;

framdt hberadidi basesthattombbodatfiens «isamedlf icrapsditied, the
from the radi o base statlon is determned to s

mHe Ssplert § P 1 SR 9 W0iEd MRk UTRA T adi B EBG &¥Phinea

al | ocation

han all ocat a n
.ﬂggbqus fEEOP%Eransm QLle s atl%n dggg@kg ghééqh%smoblle
startion identifier allocated to the mobile station is included
in the radio resource allocation channel transmitted from the

radio base station, before the predetermined timer expires.

[6] The mobile communication system according to claim 5,
wherein

the radio resource allocation channel transmitted from
the radio base station is determined to satisfy the specific
condition, when the radio resource allocation channel 1is
allocatinga radioresourcevalid for a longer time than a minimum
timeunit ‘nwhicharadioresourcecanbeallocated, asadownlink

radio resource for the mobile station.

[7] The mobile communication system according to claim 5,
wherein

HARQ control is performed between the radio base station
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10 downlink data to the nobile station under the HARQ
control. [8] The nobile comunication system
according to claim?7, wherein the radio base station
is configured to allocate a radio IS resource valid
for a longer tine than a mnimumtine unit in which a
radi o resource can be allocated, as a downlink radio
resource for the nobile station by using the radio

an@eQQQrg@blq@I@Q@&h@&,channel, and to transmt downlink
data by using the downlink radio resource; and 20 the
r adi oheesalirclea st Bteatioon a:hgnﬁesl;ur@féﬁ@rﬁlﬂt%ﬁtﬁ piownlink

the radi o base station.is determ ned to satisfy.the
ragﬂa@cm@ur%ﬁaa ER GO t et Ao 7 83 iiget =410 Tesource

ation, channel al |l
A eSaE TBR FaL ¢ S T e PG, ot ik Aaract o T he =P
adiRRiih& $taticondadelcd;heidARQ control . 25 [9] A
nobil e station used in a nmobile conmunication system
conf icgur eddte akkowrtbeahbbideich athaomelb tstargmitted from
continuous reception of a signal transmtted froma
theadiadilbabesst ﬁtﬁéhomhéﬁ d%%rrﬁb%ﬁ%qiet%t%ﬁtiﬂo‘h%etr#eorﬁﬁeﬁglflc

di sconti nuous recep of a 39 s tran n1t d .
i micHe r4HTD BaEo STSIT of CBELBEEs AN | obrrginel 1o
afﬂ aﬁyﬁ? denidwfd18m Kﬂﬂéa¥8f%ééd&ﬂé@éﬂ8¥ﬂﬂé%ﬁad§mﬂ3tﬂﬁ§ the

in a radi o resource allocati on channel

ddm_frﬁfl&m tted fomhd heyiad ¢teaserstaldean tafe &IARQ control.

di sconti nuous reception timng, 5 wherein when the

rﬁdio gesource al l ocati on channel transnitted from

the radi o base station at .the discontinuou ti.on

()i mi iGe SEPLSF (EETRRUSEEPN SYEoRTl B TS Mobid ™ 7
wstatlonlsconflgured not to start the continuous

}}ecep ion of a signal transmtted

the radio base station is configured to allocate a radio
resource valid for a longer time than a minimum time unit in
wkich a radio resource can be allocated, as a downlink radio
resource for the mobile station by using the radio resource
allocation channel, and to transmit downlink data by using the
downlink radio resource; and

the radio resource allocation channel transmitted from
the radio base station is determined to satisfy the specific
condition, when the radio resource allocation channel 1is
allocating a downlink radio resource for retransmitting the

downlink data to the mobile station under the HARQ control.

[9] A mobile station used in a mobile communication system
configured to allow the mobile station to start continuous
reception of a signal transmitted froma radio base station when

the mobile station performing discontinuous reception of a
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10 fromthe radi o base station, but to continue the
di sconti nuous reception of a signal transmtted from
the radi o base station, even though the nobile
station is perform ng the discontinuous reception of
a signal transmtted fromthe radi o base station. 15
[10] The nobile station according to claim9, wherein
the nobile station is configured to perform HARQ
sig@atlr okanwint bt thef radithdaselist ahsenstantdothdetradi ® that a
resource allocation channel transmtted from the
mobadieosbaseost adephifseded bl aaeed ties sdte gfgpitfe station is

speci fi 20 dit th
e SOEOn L 00 MRS L L adL0 LU e cea srom
thhi%%ﬁﬁ%e %%% S%%%qg tln s@%W@hhﬂ%u%aE%c%%@% tQleng,

ontrol, the |nk data havi ng been
whekangm t t ed to the nobile station by the radi o base
station. 25 [11] A nobile station used in a nobile
commuhicathenrayse emsconde qirlestatol cal |ddwrirted rolsinisgritted
station to reactivate a predeterm ned tiner when the

£ r@@kﬂheer@,%@ PER epErd orth ﬁe thedhis WL}C@&%E?%W 6PNy 1ming

transm tted fr o0_bas tiQ
R E BB €0 SUILIGBA, 11 APOB TG Ead To 46 Ty r<d
noqogbl§t§f@tﬂﬂg]dd%ﬂﬂﬂﬂcH@?geb@pﬁlBﬁdbP(£Q§&§Hé¥3transmltted
[ocati on channel transmtted fromthe radi o base
fr%hath@nxuhﬁf@h@etBEatpbﬁdehﬁrmbnedntnﬂEétﬁxp@nespnanwuous
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I'e station~is configurednot to reactivate the
predeterm ned tinmer, even though the nobile station
detects that the nobile 10 station identifier

[1al]l oTatedobd lehetabhbheastatdongi soi ndhuded, wherein

the mobile station is configured to perform HARQ control
with the radio base station; and

the radio resource allocation channel transmitted from
the radio base station is determined to satisfy the specific
condition, when the radio resource allocation channel is
allocating a downlink radio resource for retransmitting
downlink data under the HARQ contrcl, the downlink data having

been transmitted to the mobile station by the radio base station.

[11] A mobile station used in a mobile communication system
configured to allow the mobile station to reactivate a
predetermined timer when the mobile station performing
continuous reception of a signal transmitted from a radio base

station detects that a mobile station identifier allocated to

40



W

in the radio resource allocation channel transmtted

fromthe radio base station, before the predeterm ned

timer expires. [12] The nobile station according to

claim1l, wherein 15 the nobile station is configured

to perform HARQ control wth the radi o base station;

and the radio resource allocation channel transmtted

from the radio base station is determ ned to satisfy
thkh@oBpesi 1 £ 1 6ONAH tiirenudelieint heradidh ag=sotrecal location

al l ocation channel is 20 allocating a downlink radio
cheeselr ceahemiteedadiswnt thrgradéomnbesk datsiondebefipge the

HARQ control, the downlink data having been .
prefghsaTired t bl TRE ISt affon By tHeTado SHage 1rucus

re%%% E%%fof4§'signal transmitted from the radio base station

when the predetermined timer expires, wherein

when the radio resource allocation channel transmitted
from the radio base station satisfies a specific condition, the
mobile station is configured not to reactivate the predetermined
timer, even though the mobile station detects that the mobile
station identifier allocated to the mobile station is included
in the radio resource allocation channel transmitted from the

radio base station, before the predetermined timer expires.

[12] The mobile station according to claim 11, wherein

the mobile station is configured to perform HARQ control
with the radio base station; and

the radio resource allocation channel transmitted from
the radio base station is determined to satisfy the specific
condition, when the radio resource allocation channel is
allocating a downlink radio resource for retransmitting
downlink data under the HARQ control, the downlink data having

been transmitted to the mobile station by the radio base station.
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