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DESCRIPTION TITLE OF THE INVENTION: MOBILE COMMUNICATION
METHOD, MOBILE STATION, AND RADIO BASE STATION 5
TECHNICAL FIELD [0001] The present invention relates to a mobile
communication method in which a mobile station transmits uplink data to a
radio base station in a predetermined cycle by using an uplink radio 10
resource persistently assigned to the mobile station, the transmission
starting at an assignment starting.t resent invention also relates
to a mobile station and a radic?%%sgsﬁgﬂﬁ.lﬂS BACKGROUND ART

TITMA®2F THECdMYENTdQMN MOBhhE as@VBlIWESAaTIaNhMAHIIDNMAMOBILE
Wideband-Code Division Mulipsle Access) scheme or the HSDPA (High

ST BéQH DANRiR P KB ARE K AEhEMe, namely, the LTE 20 (Long

Term. Evolution) scheme has been considered by the W-CDMA
standardization organization 3GPP, and the specification setting work is
TEGHYd Gy . FAG03) As a radio access method of the LTE scheme,
[Oé@iﬁf the 25 EDNA in the downlink and the
-EFDMA(Single-CarrierFrequency Division Multiple Access) in the uplink

is undefecyiisidriatomniiRtion répa€dPMA & ropsetififiMdibgEion
frequency band into plural narrow frequency bands (sub-carriers) and
metaAshiitting ich a mobi le station transmits uplink data to a radio

base station in a predetermined cycle by using an uplink radio
resource persistently assigned to the mobile station, the
transmission starting at an assignment starting time. The
present invention also relates to a mobile station and a radio

base station.

BACKGROUND ART
[0002]

A communication method as a successor of the W-CDMA
(Wideband-Code Division Multiple Access) scheme or the HSDPA
(High Speed Downlink Packet Access) scheme, namely, the LTE
(Long Term Evolution) scheme has been considered by the W-CDMA
standardization organization 3GPP, and the specification
setting work is underway.

[0003]

As a radio access method of the LTE scheme, use of the
OFDMA in the downlink and the SC-FDMA (Single-Carrier Frequency
Division Multiple Access) iIn the uplink is under consideration.
[0004]

The OFDMA 1s a method for dividing a frequency band into

plural narrow frequency bands (sub-carriers) and transmitting
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data loaded on the respective divided frequency bands. In this method,
high-speed transmission is achieved and frequency utilization efficiency is
improved by arranging sub-carriers densely on the frequency bands in
such a manner that the 5 sub-carriers partially overlap but do not interfere
with each other. [0005] The SC-FDMA is a transmission method
which reduces interference between terminals by dividing a frequency

o B A B SR R -

metthosimishipglpespedhitihachieiss ion paweracnsevgdioaadd fudguency
coverage of terminals. [0006] 15The LTE scheme is a system in which _

utglrzahdpie ElibhE LdmmiRicIP AN MYoREF BYSRAANG Wiy riers
desq PhricatrBanneky bRt upliptand; dovanliok. [QORZ heRarpisht the
shared by plural mobile stations is generally 20 called a shared channel,
sulhizris s epdfit sadtbyn avehlsicab Wplidk SledrethCharfiestg PUIDHYach
in the uplink and a "Physical Downlink Shared Channel (PDSCH)" in the
Othg\fmlink. [0008] Also, such a shared channel is, as a transport
[oob&nel, 25 an "Uplink Shared Channel (UL-SCH)" in the uplink and a

"Downlink Shared Channel (DL-SCH)" in the downlink.
The SC-FDMA is a transmission method which reduces

interference between terminals by dividing a frequency band and
transmitting data by using frequency bands different among
plural terminals. The SC-FDMA has a feature of less fluctuation
In the transmission power, which achieves low power consumption
and wide coverage of terminals.

[0006]

The LTE scheme i1s a system in which plural mobile stations
communicate with each other by sharing one or more physical
channels in both uplink and downlink.

[o007]

A channel shared by plural mobile stations is generally
called a shared channel, which is, in the LTE system, a “Physical
Uplink Shared Channel (PUSCH)” in the uplink and a “Physical
Downlink Shared Channel (PDSCH)” in the downlink.

[oo008]

Also, such a shared channel is, as a transport channel,
an “Uplink Shared Channel (UL-SCH)” in the uplink and a
“Downlink Shared Channel (DL-SCH)” in the downlink.

[0009]
In such a communication system using shared channels

described above, i1t is necessary to select which mobile station
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[0009] In such a communication system using shared channels
described above, it is necessary to select which mobile station UE the
shared channel is to be assigned to, and to signal to the selected mobile
station UE that the shared channel is assigned thereto, for each
sub-frame (1 ms, in the LIE scheme). [0010] 5In the LIE scheme, a control
channel used for the signaling is called the "Physical Downlink Control

n CH). ol -Rownligk L1/ | Ghannel L rol
UE%nﬁh?‘%@lﬁ” afth \gla%nv%ileﬂ?étﬁg%%gé?]s%%ng@? eéﬁé‘ ﬂ-éﬁg o‘? to
theelsetherieavhiabondbilesttatidaiot BUbe thatedttiensbbisdd belaanigakd i s

to.is generally called the "scheduling”, [0012] In this case, the
asyEAdidd RIS Wso M cSRGN RE PayHER {chEFuidd" Biedule BRIEME) -
fle station UE to which 15 the shared channel is assigned is
dynamically selected for each sub-frame. [0013] Furthermore, the
exprebsithedsbigsingahe slaagsuh trodnahashelkbssivedabdleensaygbal ing

PR AT B AR R AR or

“DEWHIPRSK ferienampien #ito PavawKsEheduling jnformatiatyo NEHEMREL ) .
scheduling grant", and the like.

[0011]

Meanwhile, the processing for each sub-frame of selecting
which mobile station UE the shared channel is to be assigned
to is generally called the “scheduling”.

[0012]

In this case, the processing may also be called the
“dynamic scheduling”, because the mobile station UE to which
the shared channel i1s assigned i1s dynamically selected for each
sub-frame.

[0013]

Furthermore, the expression “assigning the shared
channel” described above may be alternatively expressed as
““assigning a radio resource for the shared channel”.

[0014]

Information of the physical downlink control channel
includes, for example, the “downlink scheduling information”,
the “uplink scheduling grant”, and the like.

[0015]

The *“downlink scheduling information” includes, for
example, regarding the downlink shared channel, downlink
resource block assignment information, UE-IDs, the number of

streams, information on the precoding vector, data size,
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25[0015] The "downlink scheduling information” includes, for
example, regarding the downlink shared channel, downlink resource block
assignment information, UE-IDs, the number of streams, information on
the precoding vector, data size, modulation method, information on the
HARQ (hybrid automatic repeat request), and the like. [0016] Meanwhile,
the "uplink scheduling grant” includes, for 5 example, regarding the uplink

mogﬂqrﬂ’ %}?W@{g@g { ﬁ?%frﬁgﬂ%% B?F'QH@%AM’%?‘E&J SilPSmatic

ata size, demo on met uplink transmission’p ormation,
repdarmatenuastidmaoanthtitheeterkace signal in the uplink MIND, and the
like, J0017] 10Note that, the "downlink scheduling information” and the
thk scheduling grant" described above may be collectively referred to

as "dgWaNIIn§IROHRI MAYPE AR SER WP N9te Farte® MBI R8O For

uses a "UE-ID (RNTI)" in the 15 uplink scheduling grant or the downlink
examndc&mr@@aﬂdnm vithethep bi rmbtﬂh@ngmcbanmhngmrhm lbritesource

ot RS S e BRI e O o

meﬂmkﬁawmﬁmhﬁRhﬁ#dﬂﬁma@éﬁéﬁKQGWWﬂhﬂd?UFMQEWEH?OFHféﬁmafh@M on
the transmission destination. [0020]

demodulation reference signal in the uplink MIMO, and the like.

[0017]

Note that, the “downlink scheduling information” and the
“uplink scheduling grant” described above may be collectively
referred to as “downlink control information (DCI)™.

[0018]

Note that, a mobile station uses a “UE-ID (RNTI)” in the
uplink scheduling grant or the downlink scheduling to identify
whether or not the uplink scheduling grant or the downlink
scheduling is transmitted to the mobile station itself.
[0019]

More specifically, CRC bits included in the uplink
scheduling grant or the downlink scheduling are masked by the
RNTI of the mobile station of the transmission destination.
[0020]

The mobile station performs a CRC check by use of the CRC
bits. Then, when the result of the CRC check i1s OK, the mobile
station determines that the uplink scheduling grant or the
downlink scheduling is transmitted to the mobile station itself.
When the result of the CRC check is not OK, the mobile station
determines that the uplink scheduling grant or the downlink

scheduling i1s not transmitted to the mobile station itself.
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The mobile station performs a CRC check by use of the CRC bits. Then,

when the result of the CRC check is OK, the mobile 25 station determines

that the uplink scheduling grant or the downlink scheduling is transmitted

to the mobile station itself. When the result of the CRC check is not OK,

the mobile station determines that the uplink scheduling grant or the

downlink scheduling is not transmitted to the mobile station itself. [0021]
[Ob'?i that, the CRC bits are bits used for determining whether a

transmitted signal is wrongly decoded or correctly decoded. 5[0022]

Accoitbrgly tivhdr) atdesta@ROdbile Station reteiyen sesigfalin dditerthiening

CRC bits are masked by the RNT| of another mobile station, the result of
WheNe R AEADSRAIHES ot eiadvdr if'the'sthal fesodsfy pdcsoad ectly
de¥dheyt an error. 10[0023] In addition, the number of bits for the CRC

bits and the RNTI is 16 bits, for example. [0024] Note that, a mobile
[06f&idn generally attempts to decode 15 40 uplink scheduling grants or 40

piece ofdowmhn%sche anginknn*?kanorexi?uﬂe in a single

sub-rari@ OAPEY - IRtls RaSE T the UpPolh ?e|§‘i%5 T eceives a
si §PRANUIMGBITRERS BReNERO PIPEesHF € aHEERK S ABIRNPIMA Gindther

include a signal actually transmitted to the mobile station itself, a signal

mokadensitted ivanotite hesid tigfothe Sdialcheiclimg eaamiRe vfogien
PRI A0 RO €908 0TI HER USRI B U error
[0023]

In addition, the number of bits for the CRC bits and the
RNTI 1s 16 bits, for example.

[0024]

Note that, a mobile station generally attempts to decode
40 uplink scheduling grants or 40 pieces of downlink scheduling
information, for example, in a single sub-frame.

[0025]

In this case, the approximately 40 uplink scheduling
grants or the 40 pieces of downlink scheduling information
include a signal actually transmitted to the mobile station
1tself, asignal transmitted to another mobile station, asignal
including only noise without any transmission signal, and the
like, for example.

[0026]

On one hand, in “Persistent scheduling”, which has been
studied for the purpose of implementing VolP and the like, a
radio base station eNB is configured to persistently assign an
uplink or downlink radio resource (PUSCH or PDSCH) to the mobile

station, iIn a predetermined cycle, starting at a sub-frame
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250n one hand, in "Persistent scheduling”, which has been studied for the
purpose of implementing VolIP and the like, a radio base station eNB is
configured to persistently assign an uplink or downlink radio resource
(PUSCH or PDSCH) to the mobile station, in a predetermined cycle,
starting at a sub-frame (assignment starting time) specified by a PDCCH
(uplink scheduling grant or downlink scheduling information piece). Note

(aggigﬁﬁég _rg%ggffﬂﬁd“ﬁ%'éis a?%&i‘lﬁ%seﬂ}}'PﬁrSiﬁﬁé'éH (uplink

Here, signment starting time is a
schebhirhimgyingwhich tbe ddauntibhi skhedidisdudiongaiinfo-tratdoittgoliiace) -
the case of downlink, and is an uplink transmission sub-frame specified b)i od

NO%R ufiffktschelilifing gF S Heetse SAORRI AN adlityn, fie  cal
usgﬁqj_qﬁ@'f@ﬁgq:gﬁgeé'%ggdnq,if%e>_<ample. [0028] In the "Persistent

scheduling", the uplink scheduling grant or the downlink scheduling
[Of&arhnation is transmitted via a PDCCH only for the initial transmission,

and no uplink 15 scheduling grant or no downlink scheduling.information .

s raRE R U 35 PECISATor (0L BAG AL S At eEhREF 1 hich
th¥asAMIFaR $6HedNE TAGIG FEROHRASI GveTBeRAMFRAMIFEELArin the case

transmitting the uplink scheduling grants or the downlink scheduling

o gloni AAoVK c oSk F8dabedp Ak K ddian 30 kFiden: sokmiumamiereedfied

b rf 0 e cybed ve, ther
byty%éﬁg oﬂ@ﬁ%&in%@éﬁggdlﬁlﬁ grﬁff& ﬁhﬁow%%%n@%c egdg?ﬁ@ §r§1}tw<o In
adihfariestiontiiinepeidbe tyres isdar ogidfymgi to e mebildFab statan be .
resource assignment by the Dynamic scheduling. The other one of the
[OR/%%l is for notifying, to the mobile station, a resource assignment by the

;‘ngzlﬁ;‘:tnﬁ:%he%ilgi DR syt N ethqrbe FS PR LR AY 1 ing
grant or the downlink scheduling information iIs transmitted via
a PDCCH only for the initial transmission, and no uplink
scheduling grant or no downlink scheduling information is
transmitted via the PDCCH for the transmissions after the
initial transmission. Thus, the radio resources (overhead)
required for transmitting the uplink scheduling grants or the
downlink scheduling information can be reduced. As a result,
efficient communications can be performed.

[0029]

Note that, as described above, there are two types of the
uplink scheduling grant or the downlink scheduling grant
information. One of the types is for notifying, to the mobile
station, a resource assignment by the Dynamic scheduling. The
other one of the types is for notifying, to the mobile station,
a resource assignment by the Persistent scheduling.

[00301]

In this case, whether the assignment is by the Dynamic
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scheduling or by the Persistent scheduling described above is identified
on the basis of an RNTI and the like, for example, the RNTI set in the
uplink scheduling grant or the downlink scheduling information. 5[0031]
More specifically, an RNTI for the Dynamic scheduling and an RNTI for
the Persistent Scheduling are defined, and whether the assignment is by
the Dynamic scheduling or by the Persistent Scheduling is identified on

' rr i
scHHAIRG Be iR G o s e € SEnaiIa iy asaeriBad abvs is
1débAs fiesdribed Hheveawhstiod the ®NiNk soinedtiieg brket,ofte example,
downlink schedulln%9 nformation notlfles to the mobile station, the

thesSiiheResy 1 BYRahid dheRARGH bitHe HARBE R stheadmynd ink
SCW@&JW%Q”?H?@%%@HG RNTI and the like, the RNTI set in the uplink

scheduling grant or 20 the downlink scheduling information. [0033] In
[O&adailion, the mobile station attempts to decode approximately 40 uplink

scheduling grants ot 40 pjeces of k scheduling informatio

singl gugfggﬁg'(ﬁhﬁ%ﬁ@l or fﬂe ynamic sc (r:}urimg and
an RNTI1 for the Persistent Schedul ing are defined, and whether
the assignment is by the Dynamic scheduling or by the Persistent
Scheduling is identified on the basis of the result of the CRC

check of the corresponding RNTI.

SUMMARY OF INVENTION
Problem to be Solved by the Invention
[0032]

As described above, whether the uplink scheduling grant
or the downlink scheduling information notifies, to the mobile
station, the assignment by the Dynamic scheduling or by the
Persistent scheduling is identified on the basis of the RNTI
and the like, the RNTI set in the uplink scheduling grant or
the downlink scheduling information.

[0033]

In addition, the mobile station attempts to decode
approximately 40 uplink scheduling grants or 40 pieces of
downlink scheduling information in a single sub-frame (within
1 ms).

[0034]

Here, since each of the number of bits for the CRC bits

and the number of the RNTI bits is 16 bits, the False Alarm occurs

with a probability of 1/2%.
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Here, since each of the number of bits for the CRC bits and the number of
the RNTI bits is 16 bits, the False Alarm occurs with a probability of
14216. [0035] Accordingly, when 40 uplink scheduling grants or 40
pieces of downlink scheduling information are to be decoded, the
probability of the occurrence of the False Alarm is 142]-6 5x 40. [0036]
Here, the False Alarm is a phenomenon where, even when a radio base

[05 :i: transmits no uplink scheduling grant and no downlink scheduling
Information to a mobile station, the 10 mobile station determines that an
upliniAedwadliing byantwiiendotdlinip $diméd usiot) édarmhiaigpng s tnasbsmisted 40

_to the mabile station itself. [0037] In the case of a resource assignment P@/

( b
P1&ELHyRANHOYE LEREaHY: ol BRT Rl eRc & bPHPFARRGAAed
thi® HPBbAETINTS/ o NI e BSHRBRES! B thRiniRk SENRYWING gt /210

or the downlink Scheduling information is basically limited in the applicable
x 40b-frame. [0038] 20In the case of a resource assignment by the
[0555 istent scheduling, however, the influence of the False Alarm is
derable. This is because the assignment starting time is specified by

the uplikeschasisiling BseNIERR dRyvRliNkeahedeios infRERRto_\ES when
also a radio resource is assigned 25 periodically and persistently, starting

a BREHOBAFANTEA BIAHING TRRSBY LS the Ligikksheduliiggratiant and
noﬂl?o%{/(flwrilt"ﬂ(k %%WSHMQHHqu‘%%ation to a mobile station, the

mobile station determines that an uplink scheduling grant or
a downlink scheduling information is transmitted to the mobile
station itself.

[0037]

In the case of a resource assignment by the Dynamic
scheduling, for example, the influence of the False Alarm is
small because the resource assignment by the uplink scheduling
grant or the downlink scheduling information is basically
limited in the applicable sub-frame.

[0038]

In the case of a resource assignment by the Persistent
scheduling, however, the influence of the False Alarm 1is
considerable. This is because the assignment starting time is
specified by the uplink scheduling grant or the downlink
scheduling information, and also a radio resource is assigned
periodically and persistently, starting at the assignment
starting time by use of the uplink scheduling grant or the
downlink scheduling information.

[0039]

In particular, in the case of uplink, the mobile station
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[0039] In particular, in the case of uplink, the mobile station performs
uplink transmission even though a radio base station assigns no radio
resource thereto. Thus, the uplink transmission signal becomes an
interference signal which interferes with another mobile station in this
case, and the 5 characteristic features of the system degrade
considerably [0040] Note that, the problem associated with the False

pef FIENLCR RO LYo UG ARIHN BP5Pbbase station

n in which it is determined on t Is of a 10 speci c one
asgitpesDACH riastkad afesoRNEe witttbeettw.one bitiashe PEECHuplink
giving_an instruction to'gersstently aSS|gn a PDSCH (downlink radio

Credites ¥8hne YRR PR SERERIAY" of HEPBRISI chnantigam!  which
infeH9RIPES FPalHeenaikadq ée%q}é{ﬁ‘ib‘?ﬁ)r NPrHRi OWRLRK and the

scheduling. 15[0041] In this respect, the present invention has been made
chardeteof ksd foréaamtitivasd pfollibm, ayid tenoltiegiadef thensasanably .
[O%‘f tion is to provide a stable and efficient mobile communication
od, a mobile station, and a radio base station 20 by reducing the

probalits of e Qe Hioellian Ralsediarteal Wik wiedtirge Alarm
grants in the "Persistent scheduling”. Solution to Problem
described above may occur likewise also In a case of a

configuration in which it iIs determined on the basis of a
specific one bit in the PDCCH, instead of an RNTI, whether the
one bit is the PDCCH giving an instruction to persistently
assign a PDSCH (downlink radio resource) for the “Persistent
scheduling” or the PDCCH dynamically assigning a PDSCH
(downlink radio resource) for normal downlink scheduling.
[0041]

In this respect, the present invention has been made in
view of the aforementioned problem, and an objective of the
present invention is to provide a stable and efficient mobile
communication method, amobile station, and a radio base station
by reducing the probability of the occurrence of the False Alarm

of uplink scheduling grants in the “Persistent scheduling”.

Solution to Problem
[0042]

A First aspect of the present invention is summarized as
a mobile communication method in which a mobile station
transmits uplink data to a radio base station in a predetermined
cycle by using an uplink radio resource persistently assigned

to the mobile station, the transmission starting at an
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[0042] 25A first aspect of the present invention is summarized as a mobile
communication method in which a mobile station transmits uplink data to a
radio base station in a predetermined cycle by using an uplink radio
resource persistently assigned to the mobile station, the transmission
starting at an assignment starting time, the method including the steps:
(Al) notifying, from the radio base station to the mobile station, the

2 ' nd Jnformati uplink radi res; )

A e LC e e o e (RARGOERE Sheig! A

notEfyrignthe Faosmiswomraf e bpbek dttabiiariheapting radmibsostedabn,
the assignment_starting time, when receiving a_persistent assignment

theighbPHEHERE YA KadelGafold Wikt ARNsep (BhandRidglfe radio
reSBUPBSISCHBE Jhe RereipiRih RAZINMAN $8RA. WdlsNEe XEUEGIGHAlORhe

on the uplink radio resource and information notified by the persistent
asasggnerhtstgna bng itdorsisand vdtragddngtitdre [0048]9m tiss bdweio T the

ords, the first aspect of the present 15 invention is summarized as a
e Tt RAdIE HRNALTY RAICHCH FBHb e b e oG rent
staREIN e PasRaiaitBY VB an pelial sxdin tes@y g areignedignal

the mobile station by predetermined scheduling information, In a
Tfromegberatéo base saktenodihatigihg Hstasssien €6 hotkpgiabi le
stg¥%gwbgﬁ§83@HS”E%@988F§?§%%%%Waggpgnment signal, when the
information on the uplink radio resource and information
notified by the persistent assignment signal are inconsistent
with each other.

[0043]

In the other words, the Ffirst aspect of the present
Invention is summarized as a mobile communication method iIn
which a mobile station transmits uplink data to a radio base
station by using an uplink radio resource assigned to the mobile
station by predetermined scheduling iInformation, 1in a
predetermined cycle, the method including the steps: (A2)
notifying, to the mobile station, the predetermined cycle and
information on the uplink radio resource; (B2) notifying, to
the mobile station, the predetermined scheduling information;
and (C2) transmitting uplink data in the predetermined cycle
by using the uplink radio resource assigned by the predetermined
scheduling information, the transmission starting at a certain
point determined on the basis of the received predetermined
scheduling information, wherein, in the step (C2), the
predetermined scheduling information is discarded, when the

information on the uplink radio resource and information

10
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information on the uplink radio resource; (B2) notifying, to the mobile
station, the predetermined scheduling information; and (C2) transmitting
uplink data in the predetermined cycle by using the uplink radio resource
assigned by the predetermined 25 scheduling information, the
transmission starting at a certain point determined on the basis of the
received predetermined scheduling information, wherein, in the step (C2),

reget i S ing.infar ion.js-discar , -
o e e e HRA S e HaET e, Wifthiation are
i npeteicrbantd seltbddanghntothation are inconsistent with each other.

0044] In the first aspect, the predetermined cycle and the 5 information
[08A4de uplink radio resource can be notified by an RRC message; and the

gﬁ;ﬂﬁfﬁ%?(ﬁéw S ERN PROlRE ¥ AR GQREPE and the
information on the uplink radio resource can be notified by an
RRC message; and the persistent assignment signal can be
notified by a downlink control channel.
[0045]

In the other words, in the first aspect, in the step (A2),
the predetermined cycle and the information on the uplink radio
resource can be notified by an RRC message; and in the step (B2),
the predetermined scheduling information can be transmitted to
the mobile station via a downlink control channel.

[0046]

In the first aspect, a range of information to be specified
by the persistent assignment signal can be limited by the
information on the uplink radio resource; and in the step (B1),
when information notified by the persistent assignment signal
is not within the limited range of information to be specifiable
by the persistent assignment signal, the mobile station can
determine that the information on the uplink radio resource and
the information notified by the persistent assignment signal
are inconsistent with each other.

[0047]

In the other words, in the first aspect, in the step (A2),
a range of 1information specifiable by the predetermined
scheduling information can be limited by the information on the
uplink radio resource; and in the step (C2), when information

included in the predetermined scheduling information iIs not

11
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In the other words, in the first aspect, in the step (A2), 10 the
predetermined cycle and the information on the uplink radio resource can
be notified by an RRC message; and in the step (B2), the predetermined
scheduling information can be transmitted to the mobile station via a
downlink control channel. [0046] 15In the first aspect, a range of
information to be specified by the persistent assignment signal can be

e the infarmai i : _ : ]
T R RS A N IR radic
resdbircibe fthdetinfiogaatidoroatitheoupH dpdcifiable? @ dégdbece and the
in%ﬁrSiStem assignment signal, the mobile station can determine that the

S on REtLliARfadiPYesodRe anBEREGREHRARG PnotfiEleYHAANg
inPETHRRALASSIHINGY SHed A NcAN SR WER G3R8 F@in 0041 RO Wach

the other words, in the first aspect, in the step (A2), a range of information

otbpdcifiable by the predetermined scheduling information can be limited by
[Om‘f 'i:ormation on the uplink radio resource; and in the step (C2), when
g ation included in the predetermined scheduling information is not

withing egrpaopiliraiie s é'&fti,anﬁ@aWé”rg'i%Hﬁ'i%%ﬁm@ﬁgnal,
the information on the uplink radio resource and the information notified by

i n_tﬁ'élﬁré_?ﬂ@rfnm@!i%heﬂbﬁm@ rrﬁdﬁit@tr@ﬁimdbé_qm@wm@a td HEO rmat on
call“4%E eW'”AﬁaCi‘ SQlger. (048] ¢ .Jgstgagﬂgset .a%‘f&&ghea%eéi'ah%‘ént
e duling

assignment signal, in the other words, the predetermined sche

1 nFdemaationcan mctidkzat ieastehené [eaatnae idcegsiodrmafoithation,
information, a modulation scheme, a data size, MCS information,

tragsahRsiaNofpenfforhdiimabhemis iR pshiared afo RRMEhagan trol
i n FOPTHRAGASHON FRET mat BhPEM AR BRi fR IS8t S tion RS,
and a CQI request.

[0049]

A second aspect of the present invention Is summarized
as a mobile communication method in which a mobile station
transmits uplink data to a radio base station by using an uplink
radio resource assigned to the mobile station by predetermined
scheduling information, In a predetermined cycle, the method
including the steps of: (A) notifying, to the mobile station,
the predetermined cycle and information on the uplink radio
resource; (B) notifying, to the mobile station, the
predetermined scheduling information; and (C) transmitting
uplink data in the predetermined cycle by using the uplink radio
resource assigned by the predetermined scheduling information,
the transmission starting at a certain point determined on the
basis of the received predetermined scheduling information,
wherein the step (C) is performed when information included in

the predetermined scheduling information coincides with a

12



10

15

20

25

[0049] 15A second aspect of the present invention is summarized as a
mobile communication method in which a mobile station transmits uplink
data to a radio base station by using an uplink radio resource assigned to
the mobile station by predetermined scheduling information, in a
predetermined cycle, the method 20 including the steps of: (A) notifying,
to the mobile station, the predetermined cycle and information on the

I ré;\ﬂip geg%) - (B) natifying, to the mobile station, the
pr%?eiggtjer ine sgﬁgjlﬁﬁlgngg%}gﬁén; and (C) transmitting uplink data in

[O0®Odredetermined cycle by using the uplink radio 25 resource assigned by
the predetermined scheduling information, the transmission starting at a _ _

certaif ot BetShfifiRY oAtMEBLsis Hfe RIEHRASRERRImAeheduling
inFORIRAHIREANTERIGH WRRIEIN HE SIREY ISRETOBRed MdSlirce  bllock

information included in the predetermined scheduling information
assaéipoines it o previaumiy, spevifidd kahiem. {0050)e, aldatasetansd MCS
spect, the predetermined sched él?nﬂ ingrma ion can include, at least.one.

" PFéE%'EPcOJ‘%m BRRTAREHT in n! Q%ﬁ’{&lﬂ&!&%ch%ﬁ?é‘%"d&%' on
poREe. MEFUREIMpHFo rifRASTOIRSION fFealaRiPERalEm, tHRIMSSORIFt of
power control information, information on Cyclic Shift of Demodulation RS,
Denndulodl esys:. [8091 1 6A hilcEasIRet of the present invention is
[0 arized as a mobile station configured to transmit uplink data to a
radid base station in a predetermined cycle by using an uplink radio

resouxcelpirsisteipbycassifned doghe seohtld siadineithe Fansonsmeri zed as
starting at an assignment starting time, the 15 mobile station including: a

a pRhddfe i L3R AGNRANEA HibEHaLENtERESE EnitRbhAkutEE R F&aveadio
{%dﬁ rmi C [fé’lgej 0661 olr lj ' from,
batgk;% ga 10 b%égqﬁ:%oé?gnd a ﬁﬁrﬂ%ic tion%%’#%%ﬁé%ﬂ%{tﬁggﬁ(niﬁga "o
regwuassg et ssdeing byneassddo0 start thledransbhidstorsdfatie aplinkhe
data via the uplink radio resource at the assignment startin%time, when

TraORkRG AP rsiERREAN g AHte AR RaPA SRR adid HEEAbATE - The
moWPPEEIN BE-ABAUNIFAINHRIK - CONHIUrpd & fisearftine psrmeisiEation

assignment signal, when the information on the

information receiver unit configured to receive the
predetermined cycle and information on the uplink radio
resource from the radio base station; and a communication unit
configured to determine the assignment starting time, and to
start the transmission of the uplink data via the uplink radio
resource at the assignment starting time, when receiving a
persistent assignment signal from the radio base station,
wherein the communication unit Is configured to discard the
persistent assignment signal, when the information on the
uplink radio resource and iInformation notified by the
persistent assignment signal are inconsistent with each other.
[0052]

In the other words, the third aspect of the present

invention is summarized as a mobile station configured to
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25 uplink radio resource and information notified by the persistent
assignment signal are inconsistent with each other. [0052] In the
other words, the third aspect of the present invention is summarized as a
mobile station configured to transmit uplink data to a radio base station by
using an uplink radio resource assigned to the mobile station by
predetermined scheduling information, in a predetermined cycle, the

e statign including: g receivar- unj fi recel -

T S S IG B it ink

racaborEsewatatonssid aetrtowhieatiob uhé atrdiguoedby tpareueitapliriaed
data in the predeterminged cycle by using the uplink radio resource

schedylangy dREpraakAR inet schAURHE HRETHARSh GHE trmdhhgsibpo T Te

staleiy fhe FGH?HIIJ]:O ROPEAEIJEINEA PP BE PR IPE Ry CPsE ‘i‘\aée‘{he

scheduling information received from the radio base station, wherein the
preoeheuridatth ualydd eonéigared toFdisvartiitbe pietéhainetpddmdduliradio
informatiqQn, when the information on the.uplink ragdio resource.and . n
re AR HOHER A pIStR e AR O s N 5 PG SF Uni €
colEPgEIpERN MYt £ARBRIRCTLHIGIH datdnfhethied epaeiditmined cycle
predetermined cycle and the information on the uplink radio resource can
by pshogith ey ek R atEe RS QUMHGRESSEANES BystditreredrEartdmed
SCHS ol 'el%l% %Qg\ir&wk %‘%’é”%#%% és[ﬁ)%ﬁ%t rtlpnt ea%t%eE:e rtain
words, In the third aspect, the receiver unit can be configured to receive
potetptkaesemiined aycleahaddhs irfonfatios erdveweinkinadid sedescd ing
via an RRC message; 25 and the communication unit can be configured

INfOIRRRAR I SieabMehifE@RCRBBUIAS kRoRAGE0R TR RwihR @ Ahe
cofifRMilalPPaR! I e T arRaTu e YO BHEERTY YRS G ERR termined

scheduling information, when the information on the uplink
radio resource and information notified by the predetermined
scheduling information are inconsistent with each other.
[0053]

In the third aspect, the predetermined cycle and the
information on the uplink radio resource can be notified by an
RRC message; and the persistent assignment signal can be
notified by a downlink control channel.

[0054]

In the other words, in the third aspect, the receiver unit
can be configured to receive the predetermined cycle and the
information on the uplink radio resource via an RRC message;
and the communication unit can be configured to receive the
predetermined scheduling information via a downlink control
channel.

[0055]

In the third aspect, the communication unit can be
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configured to determine that the information on the uplink radio resource
and the information notified by the predetermined scheduling information
are inconsistent with each other, when information included in the
predetermined scheduling 5 information is not within a range of
information specifiable by the predetermined scheduling information, the
range limited by the information on the uplink radio resource. [0056] In the

o e D B P U E Feciio
reblmcka@ssignthethanfamfadiona tswtutedibn Eobd mey a tlada predettS mined
information, tfransmission format information, transmission power control

sciysilAh, IRFEATEASA O 818id BRANSHSERBEIAER RECHSAHAS ehen
in§HeSE T8RS ] fiorilasPeq Dl theureSqntdNepUPR in SHMMarRedFing

a mobile station configured to transmit uplink data to a radio base station
1N usaiamupinkeddio r&bdurca assigedb thefzormabilestsjuecnfiable

o S R AR B e
by PHasietgTOeA YT RBHNTE Qe Rikiheddipk Fadigupeeurce from the

radio base station; and a communication unit configured to transmit uplink
[0056]

In the third aspect, the persistent assignment signal,
in the other words, the predetermined scheduling information
can 1include at Ileast one of resource block assignment
information, a modulation scheme, a data size, MCS information,
transmission format information, transmission power control
information, information on Cyclic Shift of Demodulation RS,
and a CQI request.

[0057]

A fourth aspect of the present invention iIs summarized
as amobile station configured to transmit uplink data to a radio
base station by using an uplink radio resource assigned to the
mobile station by predetermined scheduling information, in a
predetermined cycle, the mobile station including: a receiver
unit configured to receive the predetermined cycle and
information on the uplink radio resource from the radio base
station; and a communication unit configured to transmit uplink
data in the predetermined cycle by using the uplink radio
resource assigned by the predetermined scheduling information,
the transmission starting at a certain point determined on the
basis of the predetermined scheduling information received from

the radio base station, wherein the communication unit 1is
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25 data in the predetermined cycle by using the uplink radio resource
assigned by the predetermined scheduling information, the transmission
starting at a certain point determined on the basis of the predetermined
scheduling information received from the radio base station, wherein the
communication unit is configured to transmit the uplink data, when
information notified by the predetermined scheduling information coincides

colfi &Y oRgY Thesilian ‘iﬁO'.‘Eﬂ?et- [Bﬁiei]rﬁi” H%?né&[th FABRCY i‘H‘Fgrmation
persistent assignment signal, in the other words, the’predetermine

notalfaddityidoenmatedetarintheld stlieadudiegfrafoumabiatkcoincides
assignment information, a modulation scheme, a data size, MCS

Wi o &Y harshys b fohnke ShiERRAESHE transmission power control

[Oégg?l]formation, information on Cyclic Shift of Demodulation RS, and a CQI
request. [0059] A fifth aspect of the present invention is summarized as a
radio basthgatffortdhbasgedin atihebjie cormtantatkssigtnahtssignal,

- _which a mobile statjon transmits uplink data to, the radijo . - . .
in {he o{ﬂer worcls, the pre e{]ermlned scﬁedullng information

can 1include at Ileast one of resource block assignment
information, a modulation scheme, a data size, MCS information,
transmission format information, transmission power control
information, information on Cyclic Shift of Demodulation RS,
and a CQI request.
[0059]

A TiTth aspect of the present invention is summarized as
a radio base station to be used in a mobile communication method
in which a mobile station transmits uplink data to the radio
base station in a predetermined cycle by using an uplink radio
resource persistently assigned to the mobile station, the
transmission starting at an assignment starting time, the radio
base station includes: a persistent communication information
transmitter unit configured to notify, to the mobile station,
the predetermined cycle and information on the uplink radio
resource; a persistent assignment signal transmitter unit
configured to transmit the persistent assignment signal to the
mobile station; and communication unit configured to start
reception of the uplink data via the uplink radio resource at
the assignment starting time determined by the persistent
assignment signal, wherein the persistent assignment
transmitter unit configured to notify information limiting a

range of iInformation to be specifiable by the persistent
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base station in a predetermined cycle by using an uplink radio resource
persistently assigned to the mobile station, the transmission starting at an
assignment starting time, the radio base station includes: a persistent
communication information 20 transmitter unit configured to notify, to the
mobile station, the predetermined cycle and information on the uplink
radio resource; a persistent assignment signal transmitter unit configured

as G LAY “?u@ﬁféﬁe é‘s%'g%m‘iﬂﬁzgé@{%'ﬂe Bigo 8taf§g>lii?g?ﬂg radio
communicationunit configured to start 25 reception of the upli ata via
regtwuwaank radio resource at the assignment starting time determined by
the persistent assignment signal, wherein the persistent assignment

LOG8Rdmitter unit configured to notify information limiting a range of

informatiope bedReFRBIEJY, themersSi'eeh aspect of the present
Invention iIs summarized as a radio base station used in a mobile
communication system in which a mobile station transmits uplink
data to a radio base station by using an uplink radio resource
assigned to the mobile station by predetermined scheduling
information, in a predetermined cycle, the radio base station
including: a first transmitter unit configured to notify, to
the mobile station, the predetermined cycle and information on
the uplink radio resource; a second transmitter unit configured
to transmit the predetermined scheduling information to the
mobile station; and a communication unit configured to receive
uplink data transmitted in the predetermined cycle by using the
uplink radio resource assigned by the predetermined scheduling
information, wherein the second transmitter unit is configured
to notify, to the mobile station, information limiting a range
of information specifiable by the predetermined scheduling
information, as the information on the uplink radio resource.
[0061]

In the fifth aspect, the predetermined cycle and the
information on the uplink radio resource can be notified by an
RRC message; and the persistent assignment signal can be
notified by a downlink control channel.

[0062]

In the other words, in the fifth aspect, the first

transmitter unit can be configured to notify, to the mobile

station, the predetermined cycle and the information on the
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assignment signal, as the information on the uplink radio resource. [0060]
In the other words, the fifth aspect of the present 5 invention is
summarized as a radio base station used in a mobile communication
system in which a mobile station transmits uplink data to a radio base
station by using an uplink radio resource assigned to the mobile station by
predetermined scheduling information, in a predetermined cycle, the radio

stati Oi %J]ig%' first frapsmi uny (‘é)é'gi ted otjfy. to
Up?m%ﬁ)?ﬁe zt%%é trlf]ég pre eteé’j:ml\llr?é% c%%lega i%rmatg)%’on%ﬂg utgl)ﬁrﬁ( ﬂerst
traadio idtmrcerd tecan ansoitEi gotednigunedte fianstot thee mobile
predetermined scheduling information to the mobile station; and_a

StadhMmickiich UPRRUTHEHRRM oG e RRICH Bk dRETRARSEARY inhR 2
doRFAFEIRMUBRE FYTledyarsiag the uplink radio resource assigned by the

predetermined scheduling information, wherein the second transmitter unit
[0B6&hfigured to notify, to the mobile station, information limiting a range of

e A ENRodaT B RO e s BERTABLbat 1O HBGivanal
i n2EReCh Hifeprefsterslinedeysiecard tiennfrimaigneu e iTkfégittion

resource can be notified by an RRC message; and the persistent

cagssibfikiiiigih calPes 25 ifieddy aresmiRkorilpelianass jansgnt
infblRigh A st eReh el 2 Lot FRf B nation.

configured 16 no € mobile staticn, the predeterrhined cycle an

triniemiaivioon Fermplink radbenesdsng veram&s sreasagenanrd duntrol
first transmitter_unit can be configured to notifgwto the mobile station,_the

i nfRIgeadHARed LeReAFHEA A PhforrIiAG e AtniooReaRdiakREioN RS,

ancE][QQGé"dgl re'ﬁd@giifth aspect, the persistent assignment signal, in the
other words, the predetermined scheduling information can include at

[O0@B4] one of resource block assignment information, amodulation scheme,
a data size, MCS information, i , .
In tehe C";l'llt‘] aspect, the first transmitter unit can be

configured to determine the range on the basis of a data type.

ADVANTAGEOUS EFFECTS OF INVENTION
[0065]

As described above, the present invention is capable of
reducing the probability of the occurrence of the False Alarm
of uplink scheduling grants in the “Persistent scheduling”. As
a result, the present invention is capable of providing a stable
and efficient mobile communication method, a mobile station,

and a radio base station.

BRIEF DESCRIPTION OF DRAWINGS
[0066]
[FIG. 1] FIG. 1 1s a functional block diagram of a mobile

station according to a TfTirst embodiment of the present
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10 transmission format information, transmission power control

information, information on Cyclic Shift of Demodulation RS, and a CQI

request. [0064] In the fifth aspect, the first transmitter unit can be

15 configured to determine the range on the basis of a data type.

ADVANTAGEOUS EFFECTS OF INVENTION [0065] As described

above, the present invention is capable of 20 reducing the probability of
invll;Qn rence of the False Alarm of uplink scheduling grants in the

ersistent scheduling”. As a result, the present invention is capable of

[FdRvidijg a sfabG. arl afficiantdnagiacorfiowinichlios trethedga arbie I ink

station, and a radio base station. 25 BRIEF DESCRIPTION OF

SCRRlMIE I[IEE) RIS MRt & GO RL! PR RFEGRAGIRrding to

thEopilp StatianAcrRrdng o fﬁﬁéewpegwtm&@%ei%ﬁ?m invention.
[FIG. 2]FIG. 2 is a diagram for illustrating an uplink

[FIG. 3] FIG. 3 1s a diagram for illustrating scheduling
performed in the mobile communication system according to the
first embodiment of the present invention.

[FIG. 4] FIG. 4 is a functional block diagram of a radio base
station according to the first embodiment of the present
invention.

[FIG. 5] FIG. 5 i1s a flowchart showing operations of the
mobile station according to the first embodiment of the present

invention.

DESCRIPTION OF EMBODIMENTS

[0067]

(Configuration of Mobile Communication System according to
First Embodiment of Present Invention)

Referring to FIG. 1, a configuration of a mobile
communication system according to a first embodiment of the
present invention 1s described. In this embodiment, a
description is given using a mobile communication system of the
LTE scheme as an example, but the present invention i1s also
applicable to mobile communication systems of other modes.
[0068]

In the mobile communication system according to the
embodiment, a mobile station UE 1s configured to transmit uplink
data to a radio base station eNB in a predetermined cycle by

using a PUSCH (uplink radio resource) persistently assigned,
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scheduling grant in a mobile communication system according to the first
embodiment of the present invention. 5[FIG. 3]FIG. 3 is a diagram for
illustrating scheduling performed in the mobile communication system
according to the first embodiment of the present invention. [FIG. 4]FIG. 4
is a functional block diagram of a radio base station according to the
first embodiment of the present 10invention. [FIG. 5]FIG. 5 is a flowchart

hqQuyi | ile,gtatjion rdi hefi oqli t
R el R i SRS R D S A S R
[O0B&Tfiguration of Mobile Communication System according to First

Embaodiment of Present Invention) Referring to FIG. 1, a configuration of a

mobitePREAdhFRhdAtion st Gecliti © a FRTE Lot tRYSTEm
acBEREPhE RN 5 SeBer IRk At this RBIDPAETSPMG Qﬁsﬁﬁpiigrbl§rﬁhig% red

using a mobile communication system. of the LIE scheme as an exam
todutahspidseptlinnkrdiahastalso gl odbis ® stedikocomymumicigiom up l ink

stems of other modes. 25[0068 In the mobile communication
ra@é&eﬁ?&é’é&&ﬁg%%@@ﬁie%%&ﬁ{,‘% hBboife Bt‘é‘ﬁ%ﬁ W Sgved & bY
prEaBEAIHIPNEN dsEhEuR I3¢ bRssstalanioNB in a predetermined cycle
by using a PUSCH (uplink radio resource) persistently assigned,
[0070]

As shown in FIG. 1, the mobile station UE includes a
Persistent iInformation receiver unit 11, a Persistent
assignment signal receiver unit 12, and an uplink data
transmitter unit 13.

[0071]

The Persistent information receiver unit 11 is configured
to receive, from the radio base station eNB, Persistent
information including the predetermined cycle and the
information on the uplink radio resource.

[0072]

In addition, the Persistent information receiver unit 11
I1s configured to notify, to the Persistent assignment signal
receiver unit 12, the information on the uplink radio resource.
[0073]

Specifically, the Persistent information receiver unit
11 is configured to acquire the Persistent information, on the
basis of an RRC message transmitted by the radio base station
eNB.

[0074]
Here, the information on an uplink radio resource is, for

example, information for limiting a range of information to be

20



10

15

20

25

the transmission starting at an assignment starting time. [0069]
Specifically, in the mobile communication system according to this
embodiment, a mobile station UE is configured 5 totransmituplinkdatato
aradiobasestationbyusinganuplink radio resource assigned thereto in a
predetermined cycle by predetermined scheduling information. [0070] As
shown in FIG. 1, the mobile station UE includes a 10 Persistent

' [ yer-uni , [Sj i _signal ' ifs
o B S e A R L et Hined
schdolmiatioyn acEvenatidl)istonbgudests ibeecdetromithe rgdia PDCCH

base station eNB, Persistent information including the predetermined _

(upJdpk REMRARBIRGHRINBHM I EMMIG o aSTHHE LRy AT Persigtent
asﬁﬁ' fHRBntpe Bersiglenpidprmagem ISR er 4 &1 ABESOPHBY e Flr  the

ofify, to the Persistent assignment signal receiver unit 12, the information
“Penshistiplitk sehededongd’ [0073] Specifically, the Persistent
[Ohjég) ation receiver unit 11 is configured to acquire the Persistent
ation, on the

Hereinafter, a description will be further given in
detail.
[0076]

The information elements of the PDCCH (uplink scheduling
grant) giving the instruction of persistent assignment are
information elements as shown In FIG. 2, for example.
[0077]

“Format Indicator” is information indicating whether the
PDCCH 1s information for uplink or information for downlink.
The information for downlink is also called simplified downlink
control information.

[0078]

“Hopping flag” is information indicating whether or not
hopping i1s applied to an uplink signal the transmission of which
IS Instructed by the PDCCH.

[0079]

“RB assignment information” is information indicating
resource block assignment information for the uplink signal the
transmission of which is instructed by the PDCCH.

[0080]

“MCS information” is information on an MCS for the uplink

signal the transmission of which is instructed by the PDCCH.

Here, the information on the MCS is information such as a data
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25 basis of an RRC message transmitted by the radio base station eNB.
[0074] Here, the information on an uplink radio resource is, for
example, information for limiting a range of information to be notified by a
persistent assignment signal (i.e., predetermined scheduling information)
to be described later, i.e., a PDCCH (uplink scheduling grant) giving an
instruction of persistent assignment of a PUSCH (uplink radio resource)

S|g€(th§ﬁt %Ftal 6]% 7§]R H % ‘?/"elasq(?ﬁ’f B’épgn\f@]{er

further glven in e in ormatlon ements of the

1N PEXROH (Fplinlescmgolléng grant) giving the instruction of persistent
assignment are information elements as shown in FIG. 2, for example.
[Oﬂﬁ)]? ] "Format Indicator" is information indicating whether the 15 PDCCH

IS INfeIQaHq5LHPR UPARH BRI NGO T?F&%W?Bnmﬁmf%ﬁw {Mether

downlink is also called simplified downlink control information. [00
the uplink signal the transmission of which is mstructed by

the PDCCH is for new transmission or retransmission.
[0082]

“TPC” 1i1s information for uplink transmission power
control for the uplink signal specified by the PDCCH.
[0083]

“Cyclic shift for DMRS” is information on “Cyclic shift”
of “Demodulation Reference signal” for the uplink signal
specified by the PDCCH.

[0084]

“CQIl request” is information giving an iInstruction to
transmit a CQI in the uplink.
[0085]

“RNTI/CRC” i1s CRC bits masked by an “UE-ID (RNTI)™.
[0086]

Note that, the aforementioned information elements of the
PDCCH (uplink scheduling grant) are examples, and an
information element other than the aforementioned information
elements may be included in the PDCCH or some of the
aforementioned information elements may not be included in the
PDCCH.

[0087]

In addition, the information on the uplink radio resource

may be information for limiting the range of information to be

notified by the aforementioned PDCCH (uplink scheduling grant)
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"Hopping flag" is information indicating whether or not 20 hopping is
applied to an uplink signal the transmission of which is instructed by the
PDCCH. [0079] "RB assignment information” is information indicating
resource block assignment information for the uplink signal the 25
transmission of which is instructed by the PDCCH. [0080] "MCS
information” is information on an MCS for the uplink signal the

astraggr@%o iii&w Is instructed by the PDCCH. Here, the information
on the is Information such as a data size, a modulation scheme, and

[Ooed83dundancy Version parameter in HARQ, for example. [0081]
"New Data Indicator” is information indicating whether 5 the uplink signal

the trAREAXEBR be witieR LHQFRALA B) f1d Brscel e has o résource
ma %‘é@ﬁ%ﬁ@Pn%f‘i‘%ﬁ“?@'isﬁi%-i@f’ﬁé"] the rhRge ®PRATINAINIPIRK be

ransmission power control for the uplink signal Specified by the PDCCH.
notdoiosd] by tiwyclifFshiimenDiMRSH s Rbrassivgrurerdycliotaifmation” .
[O" olt_zllulation Reference signal” for the uplink signal specified by the

More specifically, the information on the uplink radio
resource may be information for limiting the number of resource
blocks to be notified by the aforementioned “RB assignment
information™.

[0090]

Further, the information on the uplink radio resource may
be information for limiting the number of resource blocks to
be notified by the aforementioned “RB assignment information”
to “2” or “3”.

[0091]

In this case, when the number of resource blocks notified
by the PDCCH (uplink scheduling grant) is neither “2” nor “3”,
the information on the uplink radio resource and the information
(RB assignment information) notified by the PDCCH (uplink
scheduling grant) are inconsistent with each other.

[0092]

Further, the information on the uplink radio resource may
be information for limiting the number of resource blocks to
be notified by the aforementioned “RB assignment information”
to “3” or less.

[0093]

Specifically, the iInformation on the uplink radio

resource may be information to indicate the maximum value of
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[0084] 15"CQI request" is information giving an instruction to transmit a
CQI in the uplink. [0085] "RNTI/CRC" is CRC bits masked by an "UE-ID
(RNTI)". [0086] 20Note that, the aforementioned information elements of
the PDCCH (uplink scheduling grant) are examples, and an information
element other than the aforementioned information elements may be
included in the PDCCH or some of the aforementioned information

le y Qet be i HH%%"1 DGCH. [0087] + = ¢l dition,
th%e%%%%ﬁonat?n tf?é%élmk radic‘? r%og(gﬁgceﬁay k%%&infépn%t}coﬂe?fr Ii%ng} he
aftheeremge nefdrnRBoassbgmothidd by foeatréoentioned PDCCH

uplink scheduling grant) as described below. [0088] For example, the

LOR¥8chation on the uplink radio resource
In this case, when the number of resource blocks notified

by the PDCCH (uplink scheduling grant) is larger than “3”, the
information on the uplink radio resource and the information
(RB assignment information) notified by the PDCCH (uplink
scheduling grant) are inconsistent with each other.

[0095]

Note that, the information on the uplink radio resource
indicates the maximum value of the number of resource blocks
notified by the aforementioned “RB assignment information” iIn
the aforementioned example, but the information on the uplink
radio resource may indicate the minimum value of the number of
resource blocks instead.

[0096]

Alternatively, the information on the uplink radio
resource may indicate both the maximum and minimum values of
the number of resource blocks to be notified by the
aforementioned “RB assignment information™.

[0097]

For example, the information on the uplink radio resource
may indicate “10” as the maximum value of the number of resource
blocks to be notified by the aforementioned “RB assignment
information” and indicate “5” as the minimum value of the
resource blocks.

[0098]
In this case, when the number of resource blocks notified

by the PDCCH (uplink scheduling grant) is larger than “10” or
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may be information for limiting the range of information to be 5 notified by
the aforementioned "RB assignment information". [0089] More
specifically, the information on the uplink radio resource may be
information for limiting the number of resource blocks to be notified by the
aforementioned "RB assignment 10information”. [0090] Further, the
information on the uplink radio resource may be information for limiting the

u resQu I%’}% NQt t meﬁyio "RB>»
thgsﬁgﬁggkt iﬁforrrﬁi%bon' ggﬁ% o?}iig?gt%gﬁ? aéﬂ]réint IS c%@%,nwhgn fhethe
i nflombeat vbre smurtd dlagkk indtified ictheeD G Cte (epiid ktdubeilnfiogmation

Rgrant) is neither "2" nar "3", the informatiqQn on the uplink radio resource

ndRRIAR 0N ROAEBASLMAPTIHRtoRY nditRa By 4hE (uplink
schetdiTHEPiesRiP ey prRIShSTSIBERESIHPE R GAGeIBp!. [0092]

Further, the information on the uplink radio resource may be information
[06a599iIniting the number of resource blocks to 25 be notified by the

aloremenpRagd RE F et e tG oh S ER K ink radio
resource limits the range of information to be notified by the
aforementioned “RB assignment information”, the method for
limiting the range is not limited to the aforementioned
“limitation of the number of resource blocks”, and the
information may limit, by use of another limitation method, the
range of information to be notified by the aforementioned “‘RB
assignment information”.
[0100]

For example, the information on the uplink radio resource
may be information for limiting a position in a frequency
direction of a resource block to be notified by the
aforementioned “RB assignment information™.

[0101]

Alternatively, the information on the uplink radio
resource may be information for limiting information to be
notified by the aforementioned “MCS information”, for example.
The information on the uplink radio resource may be information
for limiting the range of a modulation scheme, a data size, or
the like, for example.

[0102]

More specifically, the information on the uplink radio

resource may be information for limiting the modulation scheme

to be notified by the aforementioned “MCS information”.
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Specifically, the information on the uplink radio resource may be

information to indicate the maximum value of the number of resource

blocks to be notified by the aforementioned "RB assignment information”.

[0094] In this case, when the number of resource blocks notified 5 by the

PDCCH (uplink scheduling grant) is larger than "3", the information on the

uplink radio resource and the information (RB assignment information)
[OT@E%- d by the PDCCH (uplink scheduling grant) are inconsistent with

each other. [0095] 10Note that, the information on the uplink radio

resouros iestaatebahethmavd mbor valteari the thebberiafmk scadaebiedcurce

notified_by the aforementioned "RB assignment information” in the

mayfEmEARORERELIN D bul M RISIha4R SPtiehatihRNadcessuk] be
nomiiéei?(%ettﬁé ARt NS RIdneVRENPRESHha tieERT PleekeQpsk .

instead. [0096] Alternatively, the information on the uplink radio
[Odé¥blirce may indicate both the maximum and minimum values of the

e e R R B I O SRERLTR e
PDERINK(EEPiiaROWERSTRM MStCalaH As¥Re BepEpurRvaiieQPSK”, for

ofthenumberofresource blocks to be notified by the aforementioned "RB
exasgidemaen the modulation scheme is “16QAM”, the information
on the uplink radio resource and the information (MCS
information) notified by the PDCCH (uplink scheduling grant)
are inconsistent with each other.
[0105]

Note that, the aforementioned example i1llustrates an
example in which the information on the uplink radio resource
limits the modulation scheme to be notified by the “MCS
informationest” to “QPSK”. However, the information on the
uplink radio resource may limit the modulation scheme to be
notified by the “MCS informationent” to “16QAM”, to ““64QAM™,
or to the both of “QPSK” and “16QAM”, iInstead.

[0106]

More specifically, the information on the uplink radio
resource may indicate whether it is applied or not on each of
the modulation schemes, “QPSK”, “16QAM”, and “64QAM” to be
notified by the “MCS informationent”.

[0107]

Alternatively, the iInformation on the uplink radio
resource may be information for limiting a data size to be
notified by the “MCS information”, for example.

[0108]
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25 information" and indicate "5" as the minimum value of the resource
blocks. [0098] In this case, when the number of resource blocks
notified by the PDCCH (uplink scheduling grant) is larger than "10" or the
number of the resource blocks is smaller than "5", the information on the
uplink radio resource and the information (RB assignment information)
notified by the PDCCH (uplink scheduling grant) are inconsistent with

cach LAY, end HAELANROATINLHCBTAR P2Fo PUYburce

radio resource limits the range of information to be
magfdyemamfionad tR8raagnrhentiibiorgation” ddveansiwal foo livetimptefied
range is not limited to the aforementioned 10 "limitation of the number of

by  ddiRirc bR ST ARBARA B Atati P maydihiP HySUse of another

[O[{@gjtion method, the range of information to be notified by the
aforementioned "RB assignment information”. [0100] 15For example, the
infornlatidimes tieasplink/retio thsoutatan sy be imotrh&ied fdnirtiiagRDCCH

ition in a f directi f blo ified by th
R S kS YRR 03B 0 vy maen

thi@aratoNAen ke WP hipeie retpld GhFGyRetNEBAleREAIHNTHIgradio
information to be notified by the aforementioned "MCS information”, for

resahgk: arsk thiertafienrentheru (MiS did esstkdomay ot kiffbes disrthe
PD%I—@X%&W%%@&ﬁﬁﬂ%matti%r?ﬁshea{'}%’ NS Ae RiKCeach
other.
[0110]

Note that, the aforementioned value, “320 bits”, i1s only
an example, and the number of bits other than “320 bits” may
be specified.

[0111]

In addition, one kind of data size is specified in the
aforementioned example, but two or more kinds of data sizes may
be specified.

[0112]

Specifically, the iInformation on the uplink radio
resource may be information for limiting the data size notified
by the “MCS informationent” to “320 bits” and ““640 bits”, for
example.

[0113]

Alternatively, the information on the uplink radio
resource may be information for limiting the data size notified
by the “MCS informationent” to “320 bits” or less, for example.
[0114]

In this case, when the data size notified by the PDCCH
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[0102] More specifically, the information on the uplink radio resource
may be information for limiting the modulation scheme to be notified by
the aforementioned "MCS information”. [0103] For example, the
information on the uplink radio resource may be information for limiting the
modulation scheme to be notified by the aforementioned "MCS
informationent” to "QPSK". 5[0104] In this case, when the modulation

if] Ij Ing. is ather than
e ST e - G » e
thaabateinze e R bistsd’ (e tber an&oad tizetindormatithe MBItk radio
information) notified by the PDCCH &Aucplin_k scheduling grant) are _
refRehsRiehdvii e da OB beas{MCS Nbfé’fﬁﬁﬂ%&?fcﬁ’@ﬂﬁbﬁﬁ&ﬁeey the

PDGWQ@HNW@%’%H@&WW&@J&H@ - BTGFRBIRSTAEIRURIMEL each

radio resource 15 limits the modulation scheme to be notified by the "MCS
othdermationest” to "QPSK". However, the information on the uplink radio
[0 esaurce may limit the modulation scheme to be notified by the "MCS

' ationent” to "16QAM", to "64QAM", or to the both of "QPSK" and

"16QRYEeIrHad. 2RO R remeNeisRACTiERIS thegptomriation opdhenly

uplink radio resource may indicate whether it is applied or not on each of

antwml;mo@r&h@lﬂ?eg)u@w&;lk'qfl@@m-%h@ Fa;QarM"‘ﬁ)asb héﬁﬁé’d may
e L L L
isbepetidd by thie "MES nformatont.ifonedampimple, but the minimum
value of the data size may be specified, instead.

[0116]

Alternatively, both of the maximum value and the minimum
value of the data size may be specified. For example, “640 bits”
may be specified as the maximum value of the data size, and 320
bits” may be specified as the minimum value of the data size.
[0117]

In this case, when the data size notified by the PDCCH
(uplink scheduling grant) is larger than “640 bits” or the data
size 1s smaller than “320 bits”, the information on the uplink
radio resource and the information (MCS information) notified
by the PDCCH (uplink scheduling grant) are inconsistent with
each other.

[0118]

Note that, the aforementioned example shows a case where
the information notified by “RB assignment information” or the
information notified by “MCS information” is limited by the

information on the uplink radio resource, but an information

element other than the aforementioned elements may be limited
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[0108] For example, the information on the uplink radio resource
may be information for limiting the data size to be notified by the "MCS
informationent" to "320 bits". [0109] 5In this case, when the data size
notified by the PDCCH (uplink scheduling grant) is other than "320 bits",
e.g., when the data size is "512 bits", the information on the uplink radio
resource and the information (MCS information) notified by the PDCCH

(Yrlink I rant) are, inconsi t i c [G110

By R A8, LR h CBIF e D e ysane

metheooymbastkhits. other than "320 bits" may be specified. 15[0111] In
addition, one kind of data size is specified in the aforementioned example,

[9%¢Pdvo or more kinds of data sizes may be specified. [0112]
20Spgqificglhy g giormatign oadlg yRlik fdigdFsMISR IBA Peor  “MCS

information for limiting the data size notified by the "MCS informationent"
1 Nfo13EIGT andlisBOin dforedeweplel f01d8Formation relating to
resource blocks, or information relating to a modulation scheme
or a data size, so that “RB assignment information” or “MCS
information” may be called “information relating to
transmission format™.
[0120]

The Persistent assignment signal receiver unit 12 1is
configured to receive a persistent assignment signal from the
radio base station eNB.

[0121]

Specifically, the Persistent assignment signal receiver
unit 12 is configured to receive, from the radio base station
eNB, PDCCH (uplink scheduling grant), as a persistent
assignment signal, the PDCCH (uplink scheduling grant) being
transmitted to the mobile station itself and giving an
instruction to persistently assign a PUSCH (uplink radio
resource) for the “Persistent scheduling”.

[0122]

For example, the Persistent assignment signal receiver
unit 12 may be configured to determine, on the basis of an RNTI
or the like set in a PDCCH, whether or not a PDCCH (uplink
scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) for the
“Persistent scheduling” is transmitted to the mobile station

itself.
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25Alternatively, the information on the uplink radio resource may be
information for limiting the data size notified by the "MCS informationent"
to "320 bits" or less, for example. [0114] In this case, when the data size
notified by the PDCCH (uplink scheduling grant) is larger than "320 bits",
e.g., when the data size is "512 bits", the information on the uplink radio
resource and the information (MCS information) notified by the PDCCH
[O@?k scheduling grant) are inconsistent with each 5other. [0115]

ote that, the aforementioned value, "320 bits", is only an example, and
the ndmeeatihittlothPethains 826 bitss siagnbespesimgpoa h pdddipvethaini t
maximum value _of the data size 10 is_specified in the aforementioned

12 Rhte, SR SRRAuHABL OF tHE BatLSzE Map B pedfidtl) RNTI or
thiSigad [0&464n a AREMAlVRRe PREYODPG R RET WS 8l hBccH is

minimum value of the data size may be specified. For example, "640 bits"
a ABCGHyerspetfrlilys assigximgnavRIECH! (uepdatalsivaddied resobitse) ,

i b ifi the mini lue of the data sjze. [0117] . In thi
B AnLR S o OEEHARES 7 PRECHTE, A antginneghliio-
[oisda1per than "640 bits” or the data 20 size is smaller than "320 bits", the

information on the uplink radio resource and the information (MCS i
inforrigdéh) saiields i PRECHN@PRnk 8shadbfig §ekr)dreschedul ing

me’ﬂ?8851?1te£ﬁc¥“ﬁtf€%cé}m%ﬁﬁsr EQI}]@ defined to determine on the basis
of one specific bit in a PDCCH whether the PDCCH is a PDCCH
(uplink scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) for the
“Persistent scheduling”, or a PDCCH dynamically assigning a
PUSCH (uplink radio resource), i.e., an uplink scheduling grant
for the Dynamic scheduling. In this case, the Persistent
assignment signal receiver unit 12 may be configured to
determine on the basis of the one bit whether the PDCCH is a
PDCCH (uplink scheduling grant) giving an instruction of
persistent assignment of a PUSCH (uplink radio resource) for
the “Persistent scheduling”, or a PDCCH dynamically assigning
a PUSCH (uplink radio resource), i1.e., an uplink scheduling
grant for the Dynamic scheduling.

[0125]

Alternatively, consider a case where, as a Persistent
scheduling method in an LTE scheme, it is defined that a part
of the information elements in a PDCCH indicates whether the
PDCCH 1s a PDCCH (uplink scheduling grant) giving an instruction
of persistent assignment of a PUSCH (uplink radio resource) for

the “Persistent scheduling”, or a PDCCH dynamically assigning
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25Note that, the aforementioned example shows a case where the
information notified by "RB assignment information” or the information
notified by "MCS information” is limited by the information on the uplink
radio resource, but an information element other than the aforementioned
elements may be limited by the information on the uplink radio resource
by the same method, instead. [0119] In addition, "RB assignment

i tign” pg - info cribed aboyg is, jin§grmati -
o K Wt B Eh ior Dy ng
grang dbta szgnsm it SBBezk sigmgent infortieiont aséVCehefdeadipstent

may be called "information relating to transmission format". 10[0120]

aSEREPEGL et LIt SR relbitdr ukft 153 cdfigrBd Td Attessk o
de fSRFIREYREINBESH S VR -HnIBe-t2dip bR Aol dnents

15Specifically, the Persistent assignment signal receiver unit 12 is
I ncéhiiyedGl rebetbefrorhitaeRBAICHHdse atafibb GNEUPDTUH gabliedtul ing

or A o S A s AR A
(up? PKNBHEFEOT & DAY PSEILS aSFHERINK EAAURIPTE) or a

for the "Persistent scheduling”. [0122] For example, the Persistent
PDaSsigeean Embl e @sakditinm shRWEE dokfigdrbakorRdd@nifeSOH KEE)
i_Q??Séﬁa361WEk scheduling grant for Dynamic scheduling.
[0126]

In addition, the Persisten assignment signal receiver
unit 12 is configured to receive information on the uplink radio
resource from the Persistent information receiver unit 11.
[0127]

Here, the information on an uplink radio resource is, as
described above, the information for limiting a range of
information to be notified by the persistent assignment signal,
1.e., a PDCCH (uplink scheduling grant) giving an instruction
of persistent assignment of a PUSCH (uplink radio resource) for
the “Persistent scheduling™.

[0128]

Further, the Persistent assignment signal receiver unit
12 determines whether or not the information on the uplink radio
resource and the information to be notified by the persistent
assignment signal, i1.e., the PDCCH (uplink scheduling grant)
giving an instruction of persistent assignment of a PUSCH
(uplink radio resource) for the “Persistent scheduling” are
inconsistent with each other.

[0129]
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25 or the like setin a PDCCH, whether or not a PDCCH (uplink
scheduling grant) giving an instruction of persistent assignment of a
PUSCH (uplink radio resource) for the "Persistent scheduling” is
transmitted to the mobile station itself. [0123] Instead, the Persistent
assignment signal receiver unit 12 may be configured to determine, on the
basis of an RNTI or the like set in a PDCCH, whether or not the received

PDC | -q¥ﬂﬁqgc Qni P H I%%r i -

resoﬁﬁeé)ﬁ F@%ﬁ%&% sche u%%%@r%%ﬁrﬂ tﬁ]geI rﬁ%mi'c(:gé% edﬁjngj.mt 12
deHiMines Heat, adnsiderfotasetibararasth®aipibianit schedaingesource

method in the LIE scheme, it is defined to determine on_the basis 10_of

angrEngpdafio bt AspkckriRttdriRE Py des ReL pHEAT #Rnkanment
s §FRACIPISIAN IR BOINETPAIC SEFRISEIT AR IgRaIRE) Obdving an

USCH (uplink radio resource) for the "Persistent scheduling"”, or a
1NFDCCH tynapficalty assigainy asISOHg0pliof radRUeSdutesm liakamdio

link sgheduli 15 for the, Dynamic scheduling. In thi he _
e L A S TR ik BECAMGoRed g enE with
eadptesEnes onthe rrsis pERentna S8 Minibat I BROCHéEaiRREGMI t 12

_(uplink scheduling grant) giving an instruction of persistent assignment of
digqardsHybplimeEsiicientrassdrment retgsttht sdhatuingher BDCCH

Cop bR ERETIE SR aE? e Bl AP EaR S he R eere
assagsidend cas€ wherdRBSGHPe(siptEhhR5 scheilolingesethpdd) anfidE  the
scheme, it is defined that a part of the information elements in a PDCCH

“PRIEREIEEUhetRENFRHBOET: is WPSECHHIGDIRESHERANG gasst gnnent
si e@%frﬁé‘gfgoﬁr%?'ﬂﬂ PRI FiledAsSIINNEY 953 RE ST EHYPIEKIAGIA tred
to the mobile station i1tself.

[0130]

Specifically, in this case, the Persistent assignment
signal receiver unit 12 regards that the information notified
by the persistent assignment signal, i.e., the PDCCH (uplink
scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) for the
“Persistent scheduling” has not been transmitted to the mobile
station itself.

[0131]

In the aforementioned processing, the Persistent
assignment signal receiver unit 12 provides the uplink data
transmitter unit 13 with the persistent assignment signal which
Is not discarded, 1.e., the PDCCH (uplink scheduling grant)
giving an instruction of persistent assignment of a PUSCH
(uplink radio resource) for the “Persistent scheduling™.
[0132]
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the "Persistent scheduling”, or a PDCCH dynamically assigning a PUSCH
(uplink radio resource), i.e., an uplink scheduling grant for Dynamic
scheduling. In this case, the Persistent assignment signal receiver unit 12
may be configured to determine on the basis of the part of the information
elements 5 in the PDCCH whether the PDCCH is a PDCCH (uplink
scheduling grant) giving an instruction of persistent assignment of a

PUS Q%Q ' fg?P@QQ%ﬂ%@éE%%%féﬁra Heglf”%"e?laocessing

PDCCH dynamically’assigning Io resource), I.e., an

asjdisk stheduiibggeatd fdi Bgaschitse et n g tEV[ 01264 | gnmbmaddiignal ,
_ the Persisten assignment signal receiver unit 12 is configured to receive _

' - frforhRRdPPG thE R AR Faafd RASAISHORRHD FRL AR ARt L on
ofBETNTL R addR o Er APUIMUR AR HBIK FRYBurce) for

resource is, as d ed above, the information for limiting a range of
thinfoeatiistbartnsifieenioll #rgpersistent assignment signal, i.e., a
[055 CH (uplink scheduling grant) giving an instruction of persistent
nment of a PUSCH (uplink radio resource) for 20 the "Persistent

schedidingi dOt2Blcase s ¢he RerpistarieRsioMamsidpdlink radio

receiver unit 12 determines whether or not the information on the uplink
resgid €8s d s dndied trebhes it aidd T betheiffudnbe the pearsisaueog blocks

el ARERBEI, 16 PREREGH R R RR AN B3 o

instruction or pe nt assignme (uplink radio resource)

TolorgRarpeesistenh sphadidinglirabe ineofsisteiuviteebdibokemBdfied by
When the Persistent assignment signal receiver unit 12 determines that

th?n@ %&r‘f’n%@ﬁ%@%ﬁﬁﬂw&ﬂ@ r@ﬁlﬂ@é a'rﬁj feliERSmatn {(_‘PJe “3” in
thggﬁg%%i%% tﬁﬁgﬁgﬁ%g%&%ﬂ@%@&i §ignahtesigRIPFEELHPIPKUNnIt 12
determines that the information on the uplink radio resource
and the information (RB assignment information) notified by the
PDCCH (uplink scheduling grant) are inconsistent with each
other. Thus, the PDCCH (uplink scheduling grant) is discarded.
[0134]

Alternatively, consider a case where the information on
the uplink radio resource is information to limit the number
of resource blocks to be notified by the “RB assignment
information” to “3” or less, for example. When the number of
resource blocks notified by the PDCCH (uplink scheduling grant)
1s larger than “3” in this case, e.g., when the number of resource
blocks is “5”, the Persistent assignment signal receiver unit
12 determines that the information on the uplink radio resource
and the information (RB assignment information) notified by the
PDCCH (uplink scheduling grant) are inconsistent with each

other. Thus, the PDCCH (uplink scheduling grant) is discarded.
[0135]
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5 instruction of persistent assignment of a PUSCH (uplink radio resource)
for the "Persistent scheduling” are inconsistent with each other, the
Persistent assignment signal receiver unit 12 discards the persistent
assignment signal, i.e., the PDCCH (uplink scheduling grant) giving an
instruction of persistent 10 assignment of a PUSCH (uplink radio
resource) for the "Persistent scheduling”, which the Persistent assignment

signa ' [ ha i igpaltr qﬂq: -

mobié%ﬁ%&%ﬁ&%ﬁ?ﬁél y,%tﬂg%ige?ﬁ]%ntersﬁgﬁel on on

thessighingat saphipd reeseernedt 12 rdgeidsmiatitba idormhatian noitiéed dyber
the persistent assignment signal, i.e., the PDCCH (u'glfink scheduling_

of o ERFYNIRG af MEtRtioH of PErsRE BLeRn %N 1S PURSCIRRTABRMENt
infIAATURORIOr D200 Pefaisient sehedylinge 1eg na-beefyr example.

transmitted to the mobile station itself. [0131] In the aforementione
WherotdssingntrerRefsigsotassighleoksigod] y&deiddpyitine PPoviti€sithiel nk

link data 25 transmitter unit 13 wjth the persjstent assigpment signal _,, -
SCRRANLIE HRtded S L AESIDEAR (i Lhedlit Slarkghing i1
th#s iegigiction of perpistant eissianmeid of o USSd fardinkredies is “127,

resource) for the "Persistent scheduling”. [0132] Hereinafter, an
thexBebid GTEHE sRERADITeS breddiRml feaeddedaddvd b ertarnines

endle AIESEREBTIARTIN S8 Tnie MPERCTR(BIssining g ne

grant) giving an instruction of persistent assignment of a

i nfulmaasanceRPES Ry iReraistantRoheduling) [0DIF Fied Gyngider RDCCH
case where the information on the uplink radio resource is information to

(uprhkiikie SRS b REsEFBEbbAREG0 BRGRIIREE B the WREMSAGHInBher -
Th{Kor @rﬁég@i' Qu i’i%%foé&%@ﬁiﬂ‘in\%u Péh%g‘“i%be&féé%%a‘?

biocks notified by the PDCCH (uplink schedufing grant) is neither "2" nor
[01361 this case, the Persistent assignment signal receiver unit 12
determjnes that the information on the uplink radio resource r??d the

inforrdtiSH (R BEEl M m GANRAARER ) #oGrRAS GhENe InTormation on

the uplink radio resource is information to limit the modulation
scheme to be notified by the “MCS information” to “QPSK”, for
example. When the modulation scheme notified by the PDCCH
(uplink scheduling grant) is not “QPSK” in this case, e.g., when
the modulation scheme i1s “16QAM”, the Persistent assignment
signal receiver unit 12 determines that the information on the
uplink radio resource and the information (MCS information)
notified by the PDCCH (uplink scheduling grant) are
inconsistent with each other. Thus, the PDCCH (uplink
scheduling grant) is discarded.

[0137]

Alternatively, consider a case where the information on
the uplink radio resource is information to limit the data size
to be notified by the “MCS information” to “320 bits”, for
example. When the data size notified by the PDCCH (uplink
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15 PDCCH (uplink scheduling grant) are inconsistent with each other.
Thus, the PDCCH (uplink scheduling grant) is discarded. [0134]
Alternatively, consider a case where the information on the uplink radio
resource is information to limit the number 20 of resource blocks to be
notified by the "RB assignment information” to "3" or less, for example.
When the number of resource blocks notified by the PDCCH (uplink

gaﬁﬁlqi IS lagge NS5[ thi se e. e n ro
ScﬁesourceﬂglcﬁﬁgaﬁSi%ehggrsié%ﬁt?&ﬁ%ﬁeﬁt%@ﬁ%l (rr?é%%%/’eﬁr%? ZSfWhen
thé2didtarmines twt the 24fdyinediby dineh@ epbilsashd rassugansiti=ignal

information (RB assignment information) notified by the PDCCH (uplink

re MRy drinty 8 TUORLREshARAT Hef SREPTTIRIS A% Bb uplink
ratHRinkexhieALENg siephds fsesrietlBhdelics i nflematYeM)CABY ¢ ed

a case where the information on the uplink radio resource is information to
by liitethBOchb &uefkresbumehisidcdsitagog natiftdd by ehd NRBsERfendnwi th

information” to 10" or less, b st "5"_for example. 5. When the .
oL 5 resod Rt bocka ol by SR MR LEhGhgn® T
di geafyisdarger than "10" or smaller than "5" in this case, e.g., when the

number of resource blocks is "12", the Persistent assignment signal
[Ofe&lver unit 12 determines that the information on the uplink radio

tne PROALAENAI 2 RNGTOEE L EARE SRR U AFEE IRt R on

théhysl rekPREGH fediokiscbetivlingfarant €4 disaasdbim i Ifle data size
Alternatively, consider a case where the information on 15 the uplink radio
o beoRERT K8rA%tbRG0 MG HE FRIIA A s cHe I8 DL Ad e P By kRES »
MES, igrEnation i GRSaiprEXam Yy thR g IBH C -
fonotifiegﬁé}?/%e g@%@ﬁ&;ﬁal}g:hedulinﬁg@grant) IS rlﬁéé "QPS%‘S%!E\EtﬁhigsmEI nk
schask) Hgg Wremthe nodaleger ddhem& 320 6QRM" thetPdisistase, e.g.- ,
assi ge‘ﬁthO signal receiver unit 12 determines that the information on

WhER. b RY66rdESancite thatiohtMCS T8 rkatth) Fahagment

si ghale RREFTERINKECHEHAIRE9F#AB S eHBIORFISIGHFIMBRFbALSH  the
hus, the PDCCH (uplink scheduling grant) is discarded. 25[0137]

up Aksk kg0 coesioerseasad/Hene tHaniftaimekibaror(MeSu gimka st ion)
ol S I P e e L T e
inEOKGE€eplinkwith each other. Thus, the PDCCH (uplink
scheduling grant) is discarded.

[0139]

Alternatively, consider a case where the information on
the uplink radio resource is information to limit the data size
to be notified by the “MCS information” to “640 bits” or less,
but at least “320 bits”, for example. When the data size
notified by the PDCCH (uplink scheduling grant) is larger than
“640 bits”, or smaller than “320 bits” in this case, e.g., when
the data size i1s “1024 bits”, the Persistent assignment signal
receiver unit 12 determines that the information on the uplink

radio resource and the information (MCS information) notified
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scheduling grant) is not "320 bits" in this case, e.g., when the data size is
"1024 bits", the Persistent assignment signal receiver unit 12 determines
that the information on the uplink radio resource and the information (MCS
information) notified 5 by the PDCCH (uplink scheduling grant) are
inconsistent with each other. Thus, the PDCCH (uplink scheduling grant)
is discarded. [0138] Alternatively, consider a case where the information

0 mgdﬂﬂ' Tl iSy ' limit.th iz?etg% -
byngtl ied ythe%%mﬁsﬁgﬁnﬁqgwg?ﬁ%@iér ﬁe‘gg &@gﬁp e. r*ﬁevglth
eatite dathesize norifiad py tine PPOTTH (u@lipk Bokedidingadurdatds lgrgait) is

_than "320 bits" in this case, e.g., when the data size is "512 bits", the
diseplidelt assignment 15 signal receiver unit 12 determines that the
[OEM ation on the uplink radio resource and the information (MCS
information) notified by the PDCCH (uplink scheduling grant) are
inconstentthvilt caoh tireeaThoenetR DOEHEM M schdthdlifg yeasent

is_di ded. 20[0139] Al ivel i wh
asRIGERG 190 b e e e e b g 08,80t
thio Refatifieeidntoe el piqimraiani® redd it coatRpenUl atFeAshtion

"320 bits”, for example. When the data size 25 notified by the PDCCH
to(hglime3dERiNGYyrERY iBeAY ks iRt aasigsMenintlignthn B2- . the

ol ATEHE, ST A0S MRS RS e o
peuglitktent assignment of a PUSCH (uplink radio resource) for
the “Persistent scheduling” are inconsistent with each other.
Instead, the Persistent assignment signal receiver unit 12 may
determine whether or not an inconsistency other than the
aforementioned inconsistencies  exists. Then, when
determining that such an inconsistency exists, the Persistent
assignment signal receiver unit 12 may discard the persistent
assignment signal, i1.e., the PDCCH (uplink scheduling grant)
giving an instruction of persistent assignment of a PUSCH
(uplink radio resource) for the “Persistent scheduling”.
[0141]

For example, consider a case where the mobile station does
not have a capability to support uplink “64QAM” transmission.
When the Persistent assignment signal receiver unit 12 i1s given
an instruction for “64QAM” transmission by the persistent
assignment signal, i1.e., the PDCCH (uplink scheduling grant)
giving an iInstruction of persistent assignment of a PUSCH
(uplink radio resource) for the “Persistent scheduling” in this
case, the Persistent assignment signal receiver unit 12 may

discard the persistent assignment signal, 1.e., the PDCCH
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radio resource and the information (MCS information) notified by the
PDCCH (uplink scheduling grant) are inconsistent with each other. Thus,
the PDCCH (uplink scheduling grant) is discarded. [0140] 5Note that, in
the aforementioned example, the Persistent assignment signal receiver
unit 12 determines whether or not the information on the uplink radio
resource and the information to be notified by the persistent assignment

[ [ ng gr | i |
e A PR e R T R e
asHiensistert saheduing?BsEihcahigstankwvitradeb othesdogtead, thbor the
... Persistent assignment signal receiver unit 12 may determine whether or

PRESAThRGhsREIRIABLthan the aforementioned inconsistencies exists.
[OIﬁQﬂ’ when 15 determining that such an inconsistency exists, the
Persistent assignment signal receiver unit 12 may discard the persistent
assighkear sghny e by, thedPB CdH (aplaisscibdutiagtamplivie) atation

S P AR S S SR PR D e
ofcasgowtrye Biptgobile sipian deas NaidryprearabEssPRVRDOE UBliRhal

"64QAM" transmission. When the Persistent assignment signal receiver
reggit 1ens ¢ikh 42 instn@ivAioArsADAM uehbatisdion tyrinegpelssten of

an R BTTARMERLRIERE s PRGGH (yplink sghedhdiggarant giving ane
instruction of persistent assignment of a (uplink radio resourc

pefas it EéRersisientizphmduing’'sidhiskaseithe Rerstdtent #3grnetupl ink
signal receiver unit 12 may discard the persistent assignment signal, i.e.,

schedpbbtey aninkscheaMiPgrad gid g Rt ORIorPdf paidkeditent
oS STHERTE! it SR A oSOl el for
“Pellaa;ii)etenf scheduling™, t1he Persistent assignment signal
receiver unit 12 may discard the persistent assignment signal,
1.e., the PDCCH (uplink scheduling grant) giving an instruction
of persistent assignment of a PUSCH (uplink radio resource) for
the “Persistent scheduling™.

[0143]

Meanwhile, generally, there is a bit pattern having no
meaning as information in the persistent assignment signal,
1.e., the PDCCH (uplink scheduling grant) giving an instruction
of persistent assignment of a PUSCH (uplink radio resource) for
the “Persistent scheduling™.

[0144]

Accordingly, when some bit pattern of the persistent
assignment signal, 1.e., the PDCCH (uplink scheduling grant)
giving an instruction of persistent assignment of a PUSCH
(uplink radio resource) for the “Persistent scheduling” has no

meaning as iInformation, the Persistent assignment signal
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has a capability to allow the maximum transmittable data size of "10000
bits". When the Persistent assignment signal receiver unit 12 is given an
instruction for transmission of an uplink signal with a data size of "20000
bits" by the 10 persistent assignment signal, i.e., the PDCCH (uplink
scheduling grant) giving an instruction of persistent assignment of a
PUSCH (uplink radio resource) for the "Persistent scheduling”, the

ot ! o . Ny , ) i

g oAt gL e I R

1 - astrutiePDCOeratehi aksgrheentlagRFSGE) wdnkngdio resstmae tion
for the_"Persistent scheduling". 0143| Meanwhile, generally, there is a Qit

of PRSI REGRY ASSbINBERhPsar i&r‘r‘ﬂ#ﬁ%%é?s‘i’ét@n‘f%%%ﬁﬁ?e)wtfor

théign_ﬁéi'"§i'§*l":%rﬁ)9%@h|e{b‘8i'i‘ﬁ eheduling grant) giving an instruction of

persistent assignment of a PUSCH (uplink radio resource) for the
[O1Aé&rdistent scheduling”. [0144] 25Accordingly, when some bit pattern of

the persjstent assignment signal, i.e., the PDCCH (uplink schedulin .
ot G b roth B G Akt FodmeRE G BOSEH iR ino
asTapHEFEASREIRIAOT thay Peisistsq) se8eddingi ffe rROTEE9NIBAE the bit
information, the Persistent assignment signal receiver unit 12 may
pagtesm the matissnrRsRAntcht eyt Ef I8d PDCCH (uplink
[Oiﬁ uling grant) giving an instruction of persistent assignment of a
H (uplink radio resource) for the "Persistent scheduling”. 5[0145]

Note Iratttigsespesssiahé Pé nsilete hasasshganmgtas Njomlaeteiver
may be expressed differently that the bit pattern is not supposed to be

unhtifledl. TGYAS SR THE @asd At EHeSRM hstidpnkMQIgiak iRy the

uplink radio resource, whether or not some bit pattern of the
persistent assignment signal, i1.e., of the PDCCH (uplink
scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) for the
“Persistent scheduling” has meaning as information as described
above.
[0147]
Alternatively, the Persistent assignment signal receiver
unit 12 may determine whether or not some bit pattern of the
persistent assignment signal, i1.e., of the PDCCH (uplink
scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) for the
“Persistent scheduling” has meaning as information as described
above, In a case where the information on the uplink radio
resource does not exist.
[0148]
Here, an example of the aforementioned “bit pattern not

supposed to be notified” will be described.
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unit 12 may determine, regardless of the information on the uplink radio
resource, whether or not some bit pattern of the persistent assignment
signal, i.e., of the PDCCH (uplink scheduling grant) giving an instruction of
persistent 15 assignment of a PUSCH (uplink radio resource) for the
"Persistent scheduling” has meaning as information as described above.
[0147] Alternatively, thePersistentassignmentsignalreceiver 20 unit 12

[0 etermine whether or not some bit pattern of the persistent
assignment signal, i.e., of the PDCCH (uplink scheduling grant) giving an
instruet erexigpgr $iste nhassigheneatlofea U EHNupbel reffi@ Bessdntegated
for the "Persistent scheduling” has meaning as information as described

by 25Rib AR S HIAEGEE WHEFO TR TOMatRPYR td upilic retiid PeSsTtBed o
be IRFRAPE i 103 ¢ 8} ess 'i\‘?@h%"ﬁéﬁ@%@fw‘@%%@{%ﬂﬁ@ﬂ%%‘i%}ﬁél, a

pattern not supposed to be notified" will be described. 49] F
b 1 &xpaipls vhdm e et 80 @ fahw alueb dreafdRBs thdicatetidy agBthe number

or SRS BT LA AU b B A e

tolasgerthpit1pattdignuabesappBsedors be theoHifF reaignment
information” is considered to be a bit pattern not supposed to be notified.
[Ofca@&b] Specifically, the mobile station UE discards the 10 persistent

e Y MR e R R e PR e
peff@istént assignment signal, when the value of the number of
RBs 1indicated by the “RB assignment information” in the
persistent assignment signal i1s larger than “10”.

[0151]

Alternatively, in a case where the value of the data size
indicated by “MCS information” shown In FIG. 2 is defined to
be always “1000” or less iIn the persistent assignment signal,
for example, a bit pattern indicating a value larger than “1000”
as the data size shown by the “MCS information” is considered
to be a bit pattern not supposed to be notified.

[0152]

Specifically, the mobile station UE discards the
persistent assignment signal, when the value of the data size
indicated by the “MCS information” in the persistent assignment
signal is larger than *“1000.

[0153]

Note that, the "case where the value of the data size
indicated by the “MCS information” is larger than “1000”" may
mean that a part of bits of the “MCS information” is not a

predetermined value, for example. [In acase where the data size
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[0151] Alternatively, in a case where the value of the data size 15
indicated by "MCS information” shown in FIG. 2 is defined to be always
"1000" or less in the persistent assignment signal, for example, a bit
pattern indicating a value larger than "1000" as the data size shown by the
"MCS information” is considered to be a bit pattern not supposed to be
notified. 20[0152] Specifically, the mobile station UE discards the

=P i Nt si - e ize indicated -

o e o

heEXOE TS0 M3t re thot€ iinatt tha (opse“atiare thegplords the ddia SiMest
_indicated b{the "MCS information” is larger than "1000™ may mean that a

STggh bt eRe britd Me LhoHatfor g IS PRefhdhgaeas d0d ligys when
exSi‘%@El@d I%9cgs%y@§ﬁ%ﬁ%gﬁ{§eﬁize is defined by a four-digit binary

number (described as "abcd” hereinafter where the first digit "a"
[O0&bridsponds to the "Most Significant bit"), the data size is described as
follows.when exgressed b%/ ad chlnaI number. 5[0154 (Datagsize

expreS28ddy A A8 RS Dos e H9a), NUSPE), 5 6q < @ + 22

x plereakhengal, vifich igithe "Most Significant bit", is not "0", i.e., when "a"
is "1", the data size is at least "8". 10[0155] Specifically, the mobile
statiofeWe mayerscad thvhiedistnt BRsiginesk Sdamifheantpat bf . Is

o1 of e MR nfagnaan e iSRG SYTEL S TR Vb
[0155]

Specifically, the mobile station UE may discard the
persistent assignment signal, when a part of the bits of the
“MCS information” in the persistent assignment signal is not
a predetermined value.

[0156]

More specifically, the mobile station UE may discard the
persistent assignment signal, when the “Most Significant bit”
of the “MCS information” in the persistent assignment signal
Is not a predetermined value (when the “Most Significant bit”
Is not “0” i1n the aforementioned example, for example), or a
predetermined number of bits consecutive from the “Most
Significant bit” are not a predetermined value (for example,
when neither “a” nor “b” 1s “0”, suppose that the values of two
consecutive bits are not a predetermined value 1iIn the
aforementioned example).

[0157]

Note that, the same processing may be applied when the

“MCS information” indicates both of the data size and modulation

scheme.
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More specifically, the mobile station UE may discard the persistent
assignment signal, when the "Most Significant bit" of the "MCS
information” in the persistent assignment signal is not a predetermined
value (when the "Most Significant bit" 20 is not "0" in the aforementioned
example, for example), or a predetermined number of bits consecutive
from the "Most Significant bit" are not a predetermined value (for example,

[0 neither "a" nor "b" is "0", suppose that the values of two consecutive

Its are not a predetermined value in the 25 aforementioned example).

[01574 1 ter Nata tral ythendsene phecessihg aobydre spplescewhad itbated by
"MCS information” indicates both of the data size and modulation scheme.

thip 865> INRRERRRARE, it the' Mdalfatioh dheRE INGEalR BF vad Way's
“QPYR® Hoimalioer siawarit FSs Fdhrigfited igRewaye KEREIE, Bebit

persistent assignment signal, for example, a bit'5 pattern indicating
patigyAM e 6a QI ‘asGRaMIodul At e ras dimvnayuhatMgsscheme

information” is sidered to be a Rit_pattern not supposed to be notified.
S ESsbaa Al W FIGhb Kot ® E AL . 56 B804k Pattern
noessoppeséaiges! meenotbpfeedulation scheme indicated by the "MCS
information” in the persistent assignment signal is not "QPSK". [0160]

[W\_ﬁ_@%ativ_ely, the persistent assignment signal is 15 basically a signal

oL BRI T R LGRS ATFEE ene
petcelisitered tabs pgvihpatters ighalppose’io beneotifiedlU@aEilon scheme
indicated by the “MCS information™ in the persistent assignment
signal i1s not “QPSK”.
[0160]

Alternatively, the persistent assignment signal is
basically a signal giving an instruction for new transmission.
Thus, a bit pattern specifying a modulation scheme used in
retransmission in the “MCS information”, for example, 1is
considered to be a bit pattern not supposed to be notified.
[0161]

Specifically, the mobile station UE discards the
persistent assignment signal, when the “MCS information” in the
persistent assignment signal indicates abit pattern specifying
a modulation scheme used iIn retransmission.

[0162]

Alternatively, when it is defined that “1” is always set
In the persistent assignment signal as the value of “TPC” shown
in FIG. 2, for example, “0” as the value of “TPC” is considered

to be a bit pattern not supposed to be notified.

[0163]
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20Specifically, the mobile station UE discards the persistent assignment
signal, when the "MCS information" in the persistent assignment signal
indicates a bit pattern specifying a modulation scheme used in
retransmission. [0162] 25Alternatively, when it is defined that "1" is always
set in the persistent assignment signal as the value of "TPC" shown in
FIG. 2, for example, "0" as the value of "TPC" is considered to be a bit

pattey poli3poRpd 10 bpROIegh IYE3] s arsSReclfEaly e fiolle ene
station discards the persistent assignment signal, when the value of
pefEiCtantbegrs sigtendabspiynek Sigiedns t0ie [VE]SNcfethaCthdan the
number of bits for "TPC" is "1" in the aforementioned example, but the
PeRgBLF Bl bRS MRS SthaRa " 85 705 or "3* For example, when
[O&r& umber of bits for "TPC" is "2", and it is defined that "11" is always set

as the value of TPC, bit patterns "10", "01", and "00" are 10 considered to
be biNodteeribabt sihsosednbeie odtifletitO1B3F “TPAlerhatiVdly, wheithe

it is defined that "1" is alyvays set as the value of "Cyclic Shift for DMRS"
ATRRGIR T ERSD AL BLrScRlk S I e Hhr SR OBhSE than
«1the walge of 12-thg FCyghc. Shifg jordXidigsi S cRRBiHe@-InPMBER of bits

pattern not supposed to be notified. [0166]
for “TPC” is “2”, and it is defined that “11” is always set as
the value of TPC, bit patterns “10”, “01”, and “00” are
considered to be bit patterns not supposed to be notified.
[0165]

Alternatively, when 1t is defined that “1” is always set
as the value of “Cyclic Shift for DMRS” shown in FIG. 2 in the
persistent assignment signal, for example, “0” as the value of
the “Cyclic Shift for DMRS” is considered to be a bit pattern
not supposed to be notified.

[0166]

Specifically, the mobile station UE discards the
persistent assignment signal, when the value of the “Cyclic
Shift for DMRS” in the persistent assignment signal i1s “0”.
[0167]

Note that, the number of bits for the “Cyclic Shift for
DMRS” 1n the aforementioned example i1s “1”, but the number of
bits may be a value other than “1”, e.g., “2” or “3”.
[0168]

Alternatively, when 1t i1s defined that “1” i1s always set
as the value of “CQI request” shown in FIG. 2 in the persistent
assignment signal, for example, “0” as the value of the *“CQl

request” iIs considered to be a bit pattern not supposed to be
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Specifically, the mobile station UE discards the persistent assignment
signal, when the value of the "Cyclic 20 Shift for DMRS" in the persistent
assignment signal is "0". [0167] Note that, the number of bits for the
"Cyclic Shift for DMRS" in the aforementioned example is "1", but the
number of bits may be a value other than "1", e.g., "2" or "3". 25[0168]
Alternatively, when it is defined that "1" is always set as the value of "CQI
noﬁ*}@é&_shown in FIG. 2 in the persistent assignment signal, for example,
"0" as the value of the "CQI request" is considered to be a bit pattern not
[0%68Fosed to be notified. [0169] Specifically, the mobile station UE
discards the__ persistent assignment signal, when the value qf the "CQI 5

requedpen a1 ent LaSignAEH Lgnat IO Aff  discards the
pePUTERINGlY 4B HIR ARNINSEJAaT 1" Indiwaxsheet ga e vVaye eh&lewcql

Data Indicator” shown in FIG. Z'in the persistent assignment signal, for
reguasple, 10" &bHehepediad st e0thasNegrDanatngitgral isicorididered to
[Oggéﬁmtpauenwnotsupposedu)benoﬁﬁed[Ol?ﬂ

Alternatively, when 1t is defined that “1” is always set
as the value of “New Data Indicator” shown in FIG. 2 in the
persistent assignment signal, for example, “0” as the value of
the “New Data Indicator™ is considered to be a bit pattern not
supposed to be notified.

[0171]

Specifically, the mobile station UE discards the
persistent assignment signal, when the value of the “New Data
Indicator” iIn the persistent assignment signal 1s “0”.
[0172]

Alternatively, the mobile station UE may identify the
aforementioned “bit pattern not supposed to be notified”, on
the basis of information in a persistent assignment signal
received iIn the past.

[0173]

For example, when the data size indicated by ‘“MCS
information™ iIn a persistent assignment signal received i1n the
past is always “320 bits”, the mobile station UE may regard a
bit pattern indicating a data size other than “320 bits” as a
bit pattern not supposed to be notified.

[0174]
Here, for example, i1t is considered that “False Alarm”

happens when the mobile station UE is in a state where it has
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Specifically, the mobile station UE discards the persistent assignment
signal, when the value of the "New Data 15Indicator" in the persistent
assignment signal is "0". [0172] Alternatively, the mobile station UE
may identify the aforementioned "bit pattern not supposed to be notified",
on the basis of information in a persistent assignment signal 20 received
in the past. [0173] For example, when the data size indicated by

o g e S e b STl AP dice
1 nircheatpasa dat@eireiaber thaas? Whis'eathdimpdtidra rsttstpposed thas

be notified. [0174] Here, for example, it is considered that "False

reafhtPhapisARbPiHe Aobhedigivh SEISH aEXEohdRSt AgleGata
s RCACIIREQFCURHF SIS ASSIENTIETEFIINGAEYEN OfGe¢h e Bade, the

Consider a case where the mobile station UE has received a persistent
mobsdignatat siynalhaayy Kieg sacheadhitspatidessishineengnastates i ze

or BB e RS R S 2 hEE g o
suppieddnatseupeoped iarpedotified. [0175] Alternatively, in a case where

the mobiles station UE has
[0175]

Alternatively, in a case where the mobiles station UE has
consecutively received a persistent assignment signal having
the same data size at least “three times” in the past, the mobile
station UE may regard a bit pattern showing a data size other
than the aforementioned data size as a bit pattern not supposed
to be notified.

[0176]

Note that, the numbers shown in the aforementioned
example such as ““320 bits” and “three times” are only examples,
and the numbers may be values other than the values shown iIn
the aforementioned example.

[0177]

Note that, multiple of the aforementioned processing
operations to discard the PDCCH (downlink scheduling) giving
an instruction of persistent assignment of a PUSCH (uplink radio
resource) Tor the “Persistent scheduling” may be applied
simultaneously.

[0178]

Specifically, when multiple processing operations to

discard the PDCCH giving the 1instruction of persistent

assignment are performed, and when the PDCCH is determined to
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10 consecutively received a persistent assignment signal having the same
data size at least "three times" in the past, the mobile station UE may
regard a bit pattern showing a data size other than the aforementioned
data size as a bit pattern not supposed to be notified. 15[0176] Note
that, the numbers shown in the aforementioned example such as "320
bits" and "three times" are only examples, and the numbers may be

il R Wl G R e S s

propesdidng topecatd the RD G4 (dowinlttkesdPiz0QHNg)ayiving grerformed.
instruction of persistent assignment of a PUSCH (uplink radio resource)
[0t e "Persistent scheduling" may be applied 25simultaneously. [0178]

Specifiqally, \irnmHiiple RIPSASHTE PP alRTE 10 8iS§RIAIBRPIfurED to

giving the instruction of persistent assignment are performed, and when
trawsPDCOplisnkdatindd beberdivsartttian aslaaatRiuECHf (uplink radio

rocessing operations, the pr {ng operation to discard the PDCCH
re 'ﬂ/rlS:ee eﬁ&pﬂg&e{‘ggl%] B?ﬁ?ﬁé uplink data transmitter unit 13 is

[ogg0fpured to 5 transmit uplink data to be transmitted via a PUSCH (uplink
radio resource) assigned by a PDCCH. [0180] Specifically, the uplink

data pRESTHhERE/MN3 iihgnﬁgll'réﬂ'fo da@mwmmgwmsiéﬁ is
oL e et A R RPN SRR M s e

rec rom ersisten ignment signal receiver uni
afeiaemenioned Persisieninssystentiiggating; theRECEE6DNKg from

scheduling %ggggiving_the instruction of persistent assignment of a
theygerstp dissedaneenfor RdatbekRESH@hediiAd, the. the

afPUMEHRITNIST PLYSTLRBIFSRRiGh RS ME ShfrG, TRedPlingkfatdpecy

transmitter unit 13 is configured then to start persistent fransmission of the

(upplimkdatheduhe RUSCH pinkvmedip theouns foctbediPefigtens istent
asSiontiens ot 8BIEIO o PIIC I RAFS resource) for the
“Persistent scheduling”, the uplink transmission sub-frame
specified by the PDCCH. The uplink data transmitter unit 13
Is configured then to start persistent transmission of the
uplink data via the PUSCH (uplink radio resource) for the
“Persistent scheduling” in the aforementioned “predetermined
cycle” at the “assignment starting time”.

[0181]

In the example shown in FIG. 3, the uplink data transmitter
unit 13 i1s configured to transmit, once the Persistent
assignment signal receiver unit 12 has received the persistent
assignment signal in a sub-frame #3 via the PDCCH, the uplink
data via a PUSCH (uplink radio resource) mapped to a resource
block (aggregate of sub-carriers) in an uplink transmission

sub-frame #7 specified by the PDCCH.
[0182]
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20 cycle" at the "assignment starting time". [0181] In the example
shown in FIG. 3, the uplink data transmitter unit 13 is configured to
transmit, once the Persistent assignment signal receiver unit 12 has
received the persistent 25 assignment signal in a sub-frame #3 via the
PDCCH, the uplink data via a PUSCH (uplink radio resource) mapped to a
resource block (aggregate of sub-carriers) in an uplink transmission

SUbJEﬁ?%ﬁZFﬁ@F@edPMQ“%EPE%?*&Q ]trané%ﬁiﬁgfoﬁhﬁ¥313 is

uplink data transmittér unit 13 s configured to transmit u data via a
coRPR{LH ddpltrk tadmsesbtirop)lmakpdd ta aveaoar@USIOEKk (agdregktaadio

sub-carriers) specified by the PDCCH in the cycle of 20 ms, the 5
reRaHEGRYIoNARREY at R sub-rdRe T A 83P 10CkmalROMEgRkK  OF

suB2BF TIPS SEHCIBFRSP I WIRE SDERPTH Wik JRiPeV BRI RE Hhe
(uplink radio resource) mapped to a resource block (aggregate of
traoistcasiven] Gdpactiibwbyathethb CBH irfsalndrathes #7, #27, #47,
[0 01,84] On the other hand, the radio base station eNB according to
resent invention is configured to notify, to the mobile station UE, the

predetpengined cypte @pH ERR GEFEIeIem SR PECEY Uik ElipdRBIIFIYUred
toﬂgfgasmit uplink data via a PUSCH (uplink radio resource)
mapped to a resource block (aggregate of sub-carriers)
speciftied by the PDCCH in sub-frames #7, #27, #47, ...
[0184]

On the other hand, the radio base station eNB according
to the present invention is configured to notify, to the mobile
station UE, the predetermined cycle and the information on an
uplink radio resource.

[0185]

Since the description related to such information as the
information on the uplink radio resource iIs the same as the
description given for the mobile station UE, the description
thereof i1s omitted herein.

[0186]

As shown in FIG. 4, the radio base station eNB includes
a Persistent information transmitter unit 21, a Persistent
assignment signal transmitter unit 22, and an uplink data
receiver unit 23.

[0187]

The Persistent information transmitter unit 21 1is

configured to transmit, to the mobile station UE, Persistent

information (persistent communication information) including
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Since the description related to such information as the information on the
uplink radio resource is the same as the description given for the mobile
station UE, the description 20 thereof is omitted herein. [0186] As
shown in FIG. 4, the radio base station eNB includes a Persistent
information transmitter unit 21, a Persistent assignment signal transmitter
unit 22, and an uplink data 25 receiver unit 23. [0187] The Persistent

thid)f Pb’%ﬁ%e;ﬁ! Fhateya el PSR AR Bl QNS MPPIR radi

sta?tjlron , ersstent?%rmat%]n (persistent communica%onqlJ formatio'% "o

regwludiieg the predetermined cycle and information on an uplink radio
resource. [0188] Specifically, the Persistent information transmitter 5

[O%RR D1 is configured to notify, to the mobile station UE, the Persistent
Informaaion iy 852N RRE RSPt e%k nrorieei dif tilPamaiist ter

on the uplink radio source is the information for limiting a range of
uninfohatisnaorvElgotified 10 byt pExsistent tsigmohdrkesigtaltion AJE, the

Peshghiah: AP0 o ok M ORBbir e ol AR sistont
[038puling”. [0190]

Here, the information on the uplink radio source is the
information for limiting a range of information to be notified
by a persistent assignment signal, 1.e., a PDCCH (uplink
scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) for the
“Persistent scheduling™.

[0190]

Since the description of the information on the uplink
radio resource iIs the same as the description given for the
mobile station UE, the description thereof is omitted herein.
[0191]

Here, the Persistent information transmitter unit 21 may
set information on the uplink radio resource on the basis of
a data type.

[0192]

For example, when the data type is VolP, the Persistent
information transmitter unit 21 may set the information on the
uplink radio resource to be information to limit the number of
resource blocks to be notified by the “RB assignment
information” to “3” or less. In addition, when the data type
IS streaming, the Persistent information transmitter unit 21

may set the information on the uplink radio resource to be
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15Since the description of the information on the uplink radio resource is
the same as the description given for the mobile station UE, the
description thereof is omitted herein. [0191] Here, the Persistent
information transmitter unit 21 may 20 set information on the uplink radio
resource on the basis of a data type. [0192] For example, when the data
type is VolIP, the Persistent information transmitter unit 21 may set the

. onongdhe 2& in Q.1 e lqgbej ion inyt.th
e FR o i WL TR BB M IGERS Mo be
notidinedatidy t€h8" SREsssH gadigort, whdo theataertypeas Skédming,less.

the Persistent information transmitter unit 21 may set the information on
[ng%gaplink radio resource to be information to limit the number of resource

blockg ¢ &paHiIGE R hih SFPRRS a1 ‘lyBE’ri”%&UB'i'btP the PElESPstent
[0193] Alternatively, when the data type is VolIP, the Persistent 5
1 nFdamadtiopnrenamitiet Tkdtr2 Unidy 2ét tiayirgetmbieniorFthenadlintiraolio the

o R A U B
scRERRMtiY baerfoRpFiY IplprarsioncaSRFeFHat Fdnmaysetdpek.  In
information on the

addition, when the data type is streaming, the Persistent
information transmitter unit 21 may set the information on the
uplink radio resource to be information to limit the modulation
scheme to be notified by the “MCS information” to “QPSK” or
“160QAM” .

[0194]

Alternatively, when the data type is VolP, the Persistent
information transmitter unit 21 may set the information on the
uplink radio resource to be information to limit the data size
to be notified by the “MCS information” to “320 bits”. 1In
addition, when the data type is streaming, the Persistent
information transmitter unit 21 may set the information on the
uplink radio resource to be information to limit the data size
to be notified by the “MCS information” to “640 bits™.
[0195]

Specifically, how the information to be notified by the
persistent assignment signal, 1i1.e., the PDCCH (uplink
scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) fTor the
“Persistent scheduling” is limited may be determined on the
basis of a data type of data for which the resource i1s assigned

by the Persistent scheduling.
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10 uplink radio resource to be information to limit the modulation scheme

to be notified by the "MCS information" to "QPSK" or "16QAM". [0194]

Alternatively, when the data type is VolIP, the Persistent 15 information

transmitter unit 21 may set the information on the uplink radio resource to

be information to limit the data size to be notified by the "MCS information”

to "320 bits". In addition, when the data type is streaming, the Persistent
[0!(5 ation transmitter unit 21 may set the information on the 20 uplink

radio resource to be information to limit the data size to be notified by the

"MC N wifer nichiectn,' toHé48flostn@iespned Spedibcalyp&dwnthe be termed

information o be notified by the persistent assignment signal, i.e., the

aspBCCRRIEHAR 25%eReduiingRSAS HRAld Yn iR ciSE Y iGRiskRe” s
i nRSTIRIERONOf ARUSEHhG RNk Asdio fepaicat [ BRSRPEET At servi ce .

scheduling"” is limited may be détermined on the basis of a data type of
Thdata fohehithethe resoukyp s’ assiynechiol tdePersiéodit sshewulzg), voice

0196 ote that, the aforementi "data type" may he termed as a
sekif¥ite o3bF SUU L W Borvice bpd it Ior HABa Bl Epco 1)
se PR Pagkat EpRSTIERIN FRIYiCexanhe. the "service type” may

include a VolIP service, voice service, streaming service, FTP (File

LO¥Pakfer Protocol) service, and the like, for example. [0197] In the

aforepent Qe"%’PB'Fe‘iﬁSkrftei'cﬁﬁé%“ 1%@?&%%%“0” tf%ﬂ%gﬁ%g’%iﬁéient

sets information on the uplink radio resource on thé’basis o ype”,

i nfuirmay ket itfoamstidtearthendtik radiesepafoemetisnbesistbieaup 1 ink
“contract type", a "logical channel type", a "cell type", or a "priority type"

raﬁ1§?ea6e§fQH€@8at9riyd§“.elﬂ@§§a of a “data type”, but ‘may set
information on the uplink radio resource on the basis of a

“contract type”, a “logical channel type”, a “cell type”, or
a ‘“priority type” instead of the ‘“data type”.
[0198]

In addition, the “contract type” shows a type of contract
subscribed by the user of the mobile station UE and includes
a Low Class contract or High Class contract, or a flat rate
contract or volume charging contract or the like, for example.
[0199]

In addition, the “cell type” shows an operation situation
of the cell, and an indoor or outdoor situation, and an urban
area or rural area situation are conceivable.

[0200]

The “logical channel type” is a type of logical channel
such as Dedicated Control Channel (DCCH) or Dedicated Traffic
Channel (DTCH). Multiple channels may be further defined in
the DCCH or DTCH.

[0201]
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In addition, the "contract type" shows a type of contract subscribed by the
user of the mobile station UE and includes a Low Class contract or High
Class contract, or a flat rate contract or volume charging contract or the
like, for example. 20[0199] In addition, the "cell type" shows an
operation situation of the cell, and an indoor or outdoor situation, and an
urban area or rural area situation are conceivable. [0200] 25The "logical

R e AR T S, e

antha eeffiithed dedirealvie the D& Qld-cohEl Cell @aA®iship Wetd Redmical
Bearer" means a bearer that transmits data and is defined to have a

chghesd-cHaruginhibhitt BSogRERetandei LR Witlen the R RSUTT,
thiapeayiad. h%ssaéBWbiﬁ%QEéW hesPRRIMEIMAENTHE SR AdRd cal

as the logical 5channel. [0202] The "priority type" is a class to
chaatgbrize priorities relating to uplink and downlink data transmission into
[Ogﬁé es. For example, data with a first priority class is transmitted 10 more

rentially than data with a second priority class. [0203] The

"priontiy PR ey PeyCappErediwily & iRgicalebaraebgoeitpengdiles Pties
“Logical Channel Priority". Alternatively, the "priority type" may be defined
relatpngritpcladdnlisiododpwnl ink data transmission into classes.
For example, data with a first priority class is transmitted
more preferentially than data with a second priority class.

[0203]

The “priority type” may be combined with a logical channel,
and then called a “Logical Channel Priority”. Alternatively,
the “priority type” may be defined as “Priority Class”.
[0204]

The Persistent assignment signal transmitter unit 22 is
configured to transmit a persistent assignment signal to the
mobile station UE.

[0205]

Specifically, the Persistent assignment signal
transmitter unit 22 is configured to transmit, to the mobile
station UE, the PDCCH (uplink scheduling grant) giving an
instruction of persistent assignment of a PUSCH (uplink radio
resource) for the “Persistent scheduling”, as a persistent
assignment signal.

[0206]

Note that, when i1t is defined that “1” is always set as

the value of “TPC (refer to FIG. 2)” in the persistent assignment

signal as described above, the Persistent assignment signal
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The Persistent assignment signal transmitter unit 22 is configured to
transmit a persistent assignment signal to the mobile station UE. [0205]
20Specifically,thePersistentassignmentsignal transmitter unit 22 is
configured to transmit, to the mobile station UE, the PDCCH (uplink
scheduling grant) giving an instruction of persistent assignment of a
PUSCH (uplink radio resource) for the "Persistent scheduling" asa

tr% %ﬁi}?ﬁ‘i‘e@éﬁ%‘ﬂ%‘%ﬂéﬁ%g&? %%; i Ly @ %‘i‘ﬁ% b gRinefpc-

is always set as't refer to in the
[OpéB)stent assignment signal as described above, the Persistent
assignment signal transmltter unit 22 may always set "1" as the value of

the "THECTHZIAVETY AMIRGIE | SusisTH RedehRed thd - 1Ssalways set
asSERs PAVRUBPIEYEIRENIPFEMBE CRRSIY Filted ibSle. 2)

persistent assignment signal as described above, for example, the
thEer}s@r@rtsaselghrr@ass@mema;nsm@aalnutasz malmd;ecteatm\ae thefor
of t clic Sh ft DMR.S 020 ]Alter whe

exgiiTs (e Pt ShatR th A WL il PATof St e, i e 22
may!&1¢ay8 thewpersistgnt aasigpme @ﬁnﬂhés‘@élbedswpﬂﬁf@r DMRS™.

example, the Persistent assignment signal transmitter unit 22 may always
[02881" as the value of the "CQI request”. [0209] 15Alternatively, when it is

deﬁn%\q%atlrl{gi"tif\%\f@ysvﬁ%n it is defined that “1” is always set

as the value of “CQI request (refer to FIG. 2)” in the persistent
assignment signal as described above, for example, the
Persistent assignment signal transmitter unit 22 may always set
“1” as the value of the “CQIl request™”.

[0209]

Alternatively, when 1t is defined that “1” is always set
as the value of “New Data Indicator (refer to FIG. 2)” iIn the
persistent assignment signal as described above, for example,
the Persistent assignment signal transmitter unit 22 may always
set “1” as the value of the *“New Data Indicator”.

[0210]

The uplink data receiver unit 23 is configured to receive
uplink data to be transmitted via a PUSCH (uplink radio
resource) assigned by a PDCCH.

[0211]

Specifically, the uplink data receiver unit 23 is
configured to determine the uplink transmission sub-frame
specified by the PDCCH to be the aforementioned ‘‘assignment
starting time” when the aforementioned Persistent assignment

signal is transmitted by the Persistent assignment signal
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as the value of "New Data Indicator (refer to FIG. 2)" in the persistent
assignment signal as described above, for example, the Persistent
assignment signal transmitter unit 22 may always set "1" as the value of
the "New Data Indicator". 20[0210] The uplink data receiver unit 23 is
configured to receive uplink data to be transmitted via a PUSCH (uplink
radio resource) assigned by a PDCCH. [0211] 25Specifically, the uplink

ver unit 23 is,confi ' e Lpli SMisS -
7 e P R U e I s, s
contfiting tadhehetotistaiorgeedimteRerasept aosigninemt sigldln& data
_transmitted by the Persistent assignment signal trapsmitter unit 22. The

VI8 HRE R R VR RAR S i BORRy uFEPHERIstdiP perbient Pedeptphent
scREHFIHRIEH daiadfR tREFE HSA €1RINET 24 ERROBETHITREH Cy c e, the

"Persistent scheduling” in the aforementioned "predetermined cycle", the 5
reagpbiion sstidng enthastiniagsstamingnime' t{o2eng Apevation of
[0 e Communication System according to First Embodiment of Present

tion) Referring to FIG. 5, an operation of the mobile 10

obil
(Op@'ﬁﬁﬁﬂ@ﬁw ReBeTeacrfingifedits Brstsygwhrrmwmere@@m irst
Invention is described. [0213] As shown In FIG. 5, in step S101, the
EmbrmbiiaendtionfuBnesents Isyeal Ak RRC message or the like,

R L P I e
costmtind et dA2d¢stem according to the first embodiment of the
present invention Is described.

[0213]

As shown In FIG. 5, iIn step S101, the mobile station UE
receives, by way of an RRC message or the like, Persistent
information including the aforementioned predetermined cycle
and the information on the uplink radio resource from the radio
base station eNB.

[0214]

Note that, the information on the uplink radio resource
1s, for example, information for limiting a range of information
to be notified by a persistent assignment signal, i1.e., a PDCCH
(uplink scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) for the
“Persistent scheduling”.

[0215]

The description of the information on the uplink radio
resource iIs the same as that for the mobile station UE. Thus,
the description thereof 1s omitted herein.

[0216]
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Note that, the information on the uplink radio resource 20 is, for example,
information for limiting a range of information to be notified by a persistent
assignment signal, i.e., a PDCCH (uplink scheduling grant) giving an
instruction of persistent assignment of a PUSCH (uplink radio resource)
for the "Persistent scheduling”. 25[0215] The description of the
information on the uplink radio resource is the same as that for the mobile

statio J $ppipt f-| indO0 I
the i 105, T BRI Al DE sbioo A bAoks Ry feteves the
Pesgnatatsmnidsddyntbatadiodiast statamsa B tea theyP REEHr f#lily] base
5More specifically, the mobile station UE receives, as the persistent
Stﬁglﬁﬁnﬁl}@s\f}hﬁl et tlplink scheduling grant) giving an
Hjctlon of persistent assignment of a PUSCH (uplink radio resource)
for t

"Persistent scheduling” from the radio base station eNB. 10[0218]
In stéﬁcﬂmsmiﬁéb@! jmtidhemwdbtblmiaﬁamm%mm iives, as the

e PR e S D B RSy S
gi gy %thlns%%m%@.lﬁxp%ﬁsmrgigﬁemnb@fsﬁ biheit (¢ainlg rasliscH

resource) for the "Persistent scheduling” are inconsistent with each other.

(upbnigk radﬂ@n!&?@éﬁm@aci%ﬁﬂﬁh@n?Fﬁﬁ§dﬁﬁ@ﬂ§nﬁ§ﬁ@ﬂplimg§nfrom
o A, B e came as that i the case of the
[Oondijle station UE.

In step S103, the mobile station UE determines whether
or not the information on the uplink radio resource and the
information notified by the persistent assignment signal, 1.e
the PDCCH (uplink scheduling grant) giving an instruction of
persistent assignment of a PUSCH (uplink radio resource) for
the “Persistent scheduling” are inconsistent with each other.
[0219]

Here, a detailed description of the aforementioned
processing to determine whether or not an inconsistency exists
Is omitted herein because the description thereof is the same
as that iIn the case of the mobile station UE.

[0220]

In a case where the mobile station UE determines that the
information on the uplink radio resource and the information
notified by the persistent assignment signal, 1.e., the PDCCH
(uplink scheduling grant) giving an instruction of persistent
assignment of a PUSCH (uplink radio resource) for the
“Persistent scheduling” are inconsistent with each other (step

S103: YES), the operation proceeds to step S104.
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[0220] In a case where the mobile station UE determines that the
information on the uplink radio resource and the information 25 notified by
the persistent assignment signal, i.e., the PDCCH (uplink scheduling
grant) giving an instruction of persistent assignment of a PUSCH (uplink
radio resource) for the "Persistent scheduling” are inconsistent with each
other (step 5103: YES), the operation proceeds to step S104. [0221]

[0 p 5104, the mobile station UE discards the persistent assignment
signal, i.e., the PDCCH (uplink scheduling grant) giving an instruction of
persidtent Stagsigshent, of tHeU Sehh idinisteaita ogsolEe) darstbards  the
"Persistent scheduling”. [0222] _ Specifically, the mobile station UE

Pefshais e ifGRIARIRS Hified M)WAL perdistent asdigRmdibSigiar, (4T Ink
schBAA PRECHKHREK SEhRriiB %A siving-ae ssictia of pafaistetent

assignment of'a PUSCH (uplinK radio resource) for the "Persistent
assdiganeing" asfinfamatidsCiHat Gap hbnkeenacirzsmitegaoee )nolfier the
“Pstation UE 'tselfr};r{igﬁdzrﬁ]_lan step S105, the mobile station UE determines

SH%bﬁﬁﬁﬂtn? [ 4{}8-frame as the aforementioned assignment
[03t2ptjng time, the uplink transmission sub-frame specified by the

aforementioned Persistent assignment signal, i.e., the PDCCH (uplink

sche@RRGIFraee bVing akhastri@ihkst 2053@tikesnt ddbignhediieiia  the

. li j for the." ist ing" obil

in oA B BT Rl s B NS SRR

thépingoadskbniceydbethel' Regsigient 8Yhgdwlingj iathd nstruction of
aforementioned predetermined cycle, the transmission starting at the 25

peksdigheiaht apsaannRiatnafes SUECH (uplink radio résource) for

the “Persistent scheduling” as information that has not been
transmitted to the mobile station UE itself.
[0223]

In step S105, the mobile station UE determines an uplink
transmission sub-frame as the aforementioned assignment
starting time, the uplink transmission sub-frame specified by
the aforementioned Persistent assignment signal, i1.e., the
PDCCH (uplink scheduling grant) giving an instruction of
persistent assignment of a PUSCH (uplink radio resource) for
the “Persistent scheduling”. The mobile station UE then starts
persistent uplink data transmission via the PUSCH (uplink radio
resource) for the “Persistent scheduling” in the aforementioned
predetermined cycle, the transmission starting at the
assignment starting time in step S105.

[0224]

Specifically, in this case, the mobile station UE

performs the uplink data transmission via the PUSCH (uplink

radio resource) for the “Persistent scheduling”, until the
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[0224] Specifically, in this case, the mobile station UE performs the
uplink data transmission via the PUSCH (uplink radio resource) for the
"Persistent scheduling”, until the aforementioned PUSCH (uplink radio
resource) for the "Persistent scheduling” is released. [0225]
(Advantageous Effect of Mobile Communication System. According 5 to
First Embodiment of the Present Invention) As described above, the

i 0 ce -False for (ugli

afEs.gche u R‘]%Brgrtﬁ oﬂ%ﬂink§%§fdmlng gé%t%forﬁ%%é?@%&zygmk the

“PHIZRB$ tontgedral tHd npbilesstateedEeattempts to decode about 40
PDCCHs in a single sub-frame, the total probability of the occurrence of

[O%teHalse Alarm is calculated as 40 x 142]-6 = 0.0006. [0227] 15Here, the

(AE@%@%&@W@QEWW% PEERGMRIIPICAHIAN DS Ferbil-Sighaing

UE incidentally determines that a PDCCH is transmitted to the mobile
tostativaUEnbeld ateodgrothetihb GO gendt tlansentt@dngd the mobile

Staliop Udieel s, deoqed LISKMAIY % aRg A LKEY or
the False Alarm for one PDCCH (uplink scheduling grant or
downlink scheduling grant information) is 1/2%°.

[0226]

In general, the mobile station UE attempts to decode about
40 PDCCHs in a single sub-frame, the total probability of the
occurrence of the False Alarm is calculated as 40 x 1/2% =
0.0006.

[0227]

Here, the False Alarm described above 1s a phenomenon in
which the mobile station UE incidentally determines that a PDCCH
Is transmitted to the mobile station UE itself although the
PDCCH 1s not transmitted to the mobile station UE 1tself. Thus,
the decoded information in this case is highly likely to be
nonsense information.

[0228]

Accordingly, as described above, a limitation is provided
in the range of information in a PDCCH, and when the mobile
station UE receives a PDCCH having information outside the
limited range, the mobile station UE performs processing to
discard the PDCCH. Thus, the probability of the occurrence of
the False Alarm can be significantly reduced.

[0229]

For example, suppose that the number of bits in a PDCCH
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Accordingly, as described above, a limitation is provided in the range of
information in a PDCCH, and when the mobile station UE receives a
PDCCH having information outside the 25 limited range, the mobile
station UE performs processing to discard the PDCCH. Thus, the
probability of the occurrence of the False Alarm can be significantly
reduced. [0229] For example, suppose that the number of bits in a

t i5.24 hj it t its. -
ot AR R o TS A A 2 T AR S Whe A Bies
1 nthehthe PXGEHterinsof Lenbitead limitéaio atbieglsdiel. BP23Mmp 1 i dritys of

case, as_described above, a limitation_is provided in the range of o
catgoladitinin Hapese khatdtheeh At Sabl R &l eldmited

topgcgiﬁ@pgiqgiiﬁao_rmation outslide the limited range, the mobile stati_o_n
UE performs processing to 10 discard the PDCCH. Thus, the probability of

[O0#R0dccurrence of the False Alarm is calculated as follows: 40 x 142x
1/212{2241 .5 x 10E7. Thus Ele probability o Ihe%%urence of False

Alarnt I8 HUR FR7&r SRaAESHTARSREE Mo 2 41 M EL LA AS I R ded
inmoeRilerepEURICaipfoRRAT CPIdipgdorbe st emBosienteidhaobi le

present invention is capable of reducing the probability of the occurrence
statterFdkemeaivesa RDUEIEHupmk it ed iy GiRETN0ORdieltsj de the

| ERUES R dE IRt riie RSP SRR AR IS g o

€ commuriication system accor e first embodi
di peesedt e PBUTIS cails of pievidittghalsidbiapreifeisieicoakbiteence of

thoofipbop Alarm 15 calCulated as Follonss oo oo

40 x 1/2'° x 1/2%2/2?% = 1.5 x 107.

Thus, the probability of the occurrence of False Alarm
iIs made much smaller iIn this case.

[0231]

Specifically, the mobile communication system according
to the first embodiment of the present invention is capable of
reducing the probability of the occurrence of the “False Alarm”
of a PDCCH (uplink scheduling grant) indicating a resource
assignment for the Persistent scheduling. As a result, the
mobile communication system according to the first embodiment
of the present invention is capable of providing a stable and
efficient mobile communication method, a mobile station, and
a radio base station.

[0232]
(Modification)

Note that operation of the above described mobile station

UE and the radio base station eNB may be implemented by means

of hardware, a software module executed by a processor, or a
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(Modification) Note that operation of the above described mobile
station UE and the radio base station eNB may be implemented by means
of hardware, a software module executed by a processor, or a
combination of both. [0233] The software module maybe provided in
any type of storage medium such as an RAM (Random Access Memory),
a flash memory, 5 a ROM (Read Only Memory), an EPROM (Erasable

Coﬁﬁqg{ﬁ‘mﬂg:gﬁg%han EEPROM (Electronically Erasable and

rogramma a register, a hard disk, a removable disk, or a
[OZBBROM. [0234] The storage medium is connected to the processor so
that 10 the processor can read and write information from and to the

storad@fnedilvalsN e 4R MY RRALAVHES DA hiddYtepfhifisorage

meBTGRSSOEH S, Hif RIQIAGRAMMHTAAL LS RENESY, MVAIS 8P YR ry ,
in an ASIC. The ASIC may be provided in the mobile Station UE and the

a Rallid Base QatlohMsB.IAI30, dne EERAY e(EF asadilie Briogv@prsdabsdrOM) ,
royided in the mohile station and th dio base station

an el e s D AE e bhs VoS aa, it S paimat R ol - 2

refasbeen) despaler Midetail ysinshibeabpyesisRodigens epve@i. it is

apparent to 20 those skilled in the art that the present invention is not
[OR#fdd to the embodiment described herein. Modifications and variations

fth inventi b i ' iri
ccopd B e e 4 e TR s R e Eha
thelginecekiss ivikair? risatbsanded neteiniia foritlattiaivefingposadan® the

Storage medium. " RISt he SToragemedum may bé integrated into
the processor. Also, the storage medium and the processor may
be provided in an ASIC. The ASIC may be provided in the mobile
station UE and the radio base station eNB. Also, the storage
medium and the processor may be provided in the mobile station
UE and the radio base station eNB as a discrete component.
[0235]

Hereinabove, the present invention has been described in
detail using the above embodiment; however, it is apparent to
those skilled 1In the art that the present invention is not
limited to the embodiment described herein. Modifications and
variations of the present invention can be made without
departing from the spirit and scope of the present invention
defined by the description of the scope of claims. Thus, what

Is described herein is for i1llustrative purpose, and has no

intention whatsoever to limit the present invention.
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CLAIMS [1] A mobile communication method in which a mobile station
transmits uplink data to a radio base station by using an uplink 5 radio
resource assigned to the mobile station by predetermined scheduling
information, in a predetermined cycle, the method comprising the steps:
(A) notifying, to the mobile station, the predetermined cycle and
information on the uplink radio resource; 10(B) notifying, to the mobile
station, the predetermined schedyjng,information; and ©
transmitting uplink data in the predetermined cycle by using the uplink
radio resource assigned by the predetermined scheduling information, the
transmission starting at a_certain 15 point determined on the basis of the _

[Lkeceifed Brddte R SRR R TRERATIAR, WA MORY e sfgtion
trinsHiaBreRatPARIBsE Sohs diniopaatosta diAHs Lidien Meuplink

information on the uplink radio resource and information notified by the
ragicuetesninedesdssiging @ infoheaiop e intatdistedywiiredeearned

2] The_mobile commuynication method according to claim 1. wheyein
ScliETES A ERE T B oo SRR Ee oW alEn oH ghenethod
coMBiISTRStp aRoUsaRjsotified by an RRC message; and in the step

(B), the predetermined scheduling information is transmitted to the mobile

statiofAdarPddviibMidoo o ltéteaiiel ! | 8 Fhethebile EbmmuRrakermined
Cyg"eéh%%ac%?{g%tgtq%lﬁw g)h the uplink radio resource;

(B) notifying, to the mobile station, the predetermined
scheduling information; and

(C) transmitting uplink data in the predetermined cycle
by using the uplink radio resource assigned by the predetermined
scheduling information, the transmission starting at a certain
point determined on the basis of the received predetermined
scheduling information, wherein

in the step (C), the predetermined scheduling information
Is discarded, when the information on the uplink radio resource
and information notified by the predetermined scheduling

information are inconsistent with each other.

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

in the step (A), the predetermined cycle and the
information on the uplink radio resource is notified by an RRC
message; and

in the step (B), the predetermined scheduling information
Is transmitted to the mobile station via a downlink control

channel.
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wherein in the step (A), a range of information specifiable by 5 the
predetermined scheduling information is limited by the information on the
uplink radio resource; and in the step (C), when information included
in the predetermined scheduling information is not within the range limited
by the information on the uplink radio resource, the 10 information on the
uplink radio resource and the information notified by the predetermined
scheduling information are determined to be inconsistent with each other.
[4] The mobile communication method according to claim 1, 15 wherein
[3the pidueterobide schathudngaaformatioe ticbddescatdeddtapetofl claim 1,
resource block assignment information, a modulation scheme, a data size,
Wh§fced fhformation, transmission format information, transmission power

contrghingaralipap 2 dyornaange GxclirFBial Brsoddetet Rble by

and a CQIl request. [ mobile communication method in which a mobile
thetapmmiahelfmsngﬂinlsdhfadwla rgid bise sakivorbyissirkg am tptinlbgs the

dio resource assigned t th ?e#e station by predetermined
ARG ookl I LARTS QLR i d SRl efe ABHbod comprising
the stpRs ¢he s€8pNQtitYNg, \Rmtéh? njefFersiatdviheipresgtesmingd  the

cycle and information on the uplink radio resource; (B) notifying, to

prmtembm@ Redicsciedpletiege hifiedsekd MirksSinternatid Biadthe nange
i fEERRT OO ALK SRR ANCUR I S AR AR fasdalile ene

I0 resource assigned by the prede rm|n sched ormation,

i nfErinatdoissisom tadingdtiakerauipeointdeiervimethon the bisifafmbaion
received predetermined scheduling information, wherein the step

nofayfiksshioiebeneRNRFREIBN nRsL e e thel fraednfipegation are
detEIFANEY IHO BAIGREBRSFSEMIN A ihPTEY S RGFIfied content.

[4] The mobile communication method according to claim 1,
wherein

the predetermined scheduling information includes at
least one of resource block assignment information, a
modulation scheme, a data size, MCS information, transmission
format information, transmission power control information,
information on Cyclic Shift of Demodulation RS, and a CQI

request.

[5] A mobile communication method 1n which a mobile station
transmits uplink data to a radio base station by using an uplink
radio resource assigned to the mobile station by predetermined
scheduling information, In a predetermined cycle, the method
comprising the steps of:

(A) notifying, to the mobile station, the predetermined

cycle and information on the uplink radio resource;
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[6] The mobile communication method according to claim 5, wherein the
predetermined scheduling information includes at 15 least one of resource
block assignment information, a modulation scheme, a data size, MCS
information, transmission format information, transmission power control
information, information on Cyclic Shift of Demodulation RS, and a CQI
request. 20 [7] A mobile station configured to transmit uplink data to a

radio %%t@ ' Si I'ﬂ?:r ' assi -
mobilé@aﬂon %?ﬁglét%?ﬁggj sC e(sijlllér)lgg in orin(i)(zlltl’oni,ltgli’r\]?1 Zﬁlrlgdaptermmed

scheatieldmgnéd tyeleathiromobidedtation comprising: 25 a receiver unit
configured to receive the predetermined cycle and information on the

uplinKi=i FRESTHE HHMS tHe FAAE HakastRohhgnaredetermined cycle
by QEIRYFEHRIIOPR FIHIC PR B SO ALY KRR R H® prede termiined

predetermined cycle by using the uplink radio resource assigned by the
scpestietamg niaifsoreat ko infone dtioan gd sadonisiion tEntingtvacertain

T T .

scﬁ@m\mbm@e\tmmt@mﬁgum%mﬁcard the predetermined scheduling
information, when the information on the uplink radio resource and

@nforrﬁ@@ﬁﬁ@jﬁxi&ﬁby 5 p%@émﬁﬁew@ﬁe&mfwmmioin@rbud_ed in
thg‘c\%?%?ﬂts%w?ﬁ@&h QS Kl Th?ﬂ%@é’? SFEan %%fﬁﬁ%'i‘&etg °l#th a
, %onflgure he

herein the receiver unit 1s O receive

presedaierhyinepeydte sl iberintanbation on the uplink radio resource via
an RRC message; and 15the communication unit is configured to receive
the

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

the predetermined scheduling information includes at
least one of vresource block assignment information, a
modulation scheme, a data size, MCS information, transmission
format information, transmission power control information,
information on Cyclic Shift of Demodulation RS, and a CQl

request.

[7] A mobile station configured to transmit uplink data to
a radio base station by using an uplink radio resource assigned
to the mobile station by predetermined scheduling information,
in a predetermined cycle, the mobile station comprising:

a receiver unit configured to receive the predetermined
cycle and information on the uplink radio resource from the
radio base station; and

a communication unit configured to transmit uplink data

In the predetermined cycle by using the uplink radio resource
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predetermined scheduling information via a downlink control channel. [9]
The mobile station according to claim 7, wherein 20 the communication
unit is configured to determine that the information on the uplink radio
resource and the information notified by the predetermined scheduling
information are inconsistent with each other, when information included in
the predetermined scheduling information is not within a range of 25

: on.spasifia | : ing;jné . o

asrg;ir%ﬁ;éilamitee}g b%/ﬂt%ebé?f-gr&n%g%)% on ﬁ% upilné ragio rgsc%urce. [T?%i ih(ﬂq’ the

tradiée statam staedingy taclaicertaerpioi nt detbemmédeon ettt basis
scheduling information includes at least_one of resource block assignment

oTiHBaRGHE MG S SBRHd 1994 R ERENRIdS ThicRrahyRd Trom the
radffBspissionsiesppb nformptian; transmission power control information, 5

information on Cyclic Shift of Demodulation RS, and a CQI request. [11]
A mobhe stagomapafigiredno traddmii aplichrokkg iy adadio bddssetidn the

by using an uplink radjo resource assigned 10 to the mobile station by.
or BHSETAITANER Sradig Mo bR LRSIt Aobte S AR dHo R tion on
th800PA FHRIOR £@FPIIFESource? EeEIVRhFRIFRATIBHehETERA® 1B the
predetermined cycle and information on the uplink radio resource from the
presded ersd Redionchrdd bane mhnfREawdi oRit edrfighRePRsigtent with
eagﬂli%ktﬂ ta in the predetermined cycle by using the uplink radio resource
assigned by the predetermined scheduling information, the transmission
starting at a certain point determined on the basis of the predetermined
scheduling information received from the 20 radio base station, wherein
[8] The mobile station according to claim 7, wherein
the receilver unit 1is configured to receive the
predetermined cycle and the information on the uplink radio
resource via an RRC message; and
the communication unit is configured to receive the
predetermined scheduling information via a downlink control

channel.

[9] The mobile station according to claim 7, wherein

the communication unit is configured to determine that
the information on the uplink radio resource and the information
notified by the predetermined scheduling information are
inconsistent with each other, when information included in the
predetermined scheduling information is not within a range of
information specifiable by the predetermined scheduling
information, the range limited by the information on the uplink

radio resource.

[10] The mobile station according to claim 7, wherein
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the communication unit is configured to transmit the uplink data, when
information notified by the predetermined scheduling information coincides
with a previously specified content. 25 [12] The mobile station according
to claim 11, wherein the predetermined scheduling information
includes at least one of resource block assignment information, a
modulation scheme, a data size, MCS information, transmission format

informatio ISS| W infarmatien. | io i

Shit 5 BeRbauton oo e e R R R REE
leasdd imaenobie compsumunicatiorbdystém iasgiignmentbild stEdbnation, a

transmits uplink data to a radio base station by using an uplink radio _

moriLhtdORsSigREM o tRe kIS Seftion by pEdQENRRLA seddRilng 1 Ss1on
Fo R0 ihaPIBHEICYPRIREHIS LSl BhF SR PAgBHGUIN GaTTRIHIAE I on,

10 a first transmitter unit configured to notify, to the mobile station, the

I nreceadrntinedoydly akd infSimidilonad thengtinik addioneRiyceand aa CQI
second transmitter unit configured to transmit the predetermined

reguts ing information to the mobile station; and 15 a communication unit
configured to receive uplink data transmitted in the predetermined cycle
by using the uplink radio resource assigned by the predetermined

[1édneduimppibkenstiah! anerain tlgrradrabentitansmi & sotkitikedara to
a R4 “%q%o%t %HPP&Jﬁe@?tlﬁ’Ei ﬂﬁs"gﬁeﬁ\ﬁi‘#mtkﬂgﬁ Ba?%%8[hkgé%r'gég‘i@ned

specitiablé by the predetérmine Ing information, as

toindeemasion len e upbrk bgdin-eesoteae i kéldT Beiadio basg $tafiormation,
according to claim 13, wherein 25 the first_ transmitter unit is configured to

INNBLRr _Eerﬁ@lsﬂ@gta‘ﬁﬁﬁ,lﬁe gregefephrke) SRR tRORREHSARH
on thg YRURK {3diP (RIPL CONAYLRRY TR 138981 #%he predetermined

cycle and information on the uplink radio resource from the
radio base station; and

a communication unit configured to transmit uplink data
in the predetermined cycle by using the uplink radio resource
assigned by the predetermined scheduling information, the
transmission starting at a certain point determined on the basis
of the predetermined scheduling information received from the
radio base station, wherein

the communication unit is configured to transmit the
uplink data, when information notified by the predetermined
scheduling information coincides with a previously specified

content.

[12] The mobile station according to claim 11, wherein
the predetermined scheduling information includes at
least one of vresource block assignment information, a

modulation scheme, a data size, MCS information, transmission
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the second transmitter unit is configured to notify, to the mobile station,
the predetermined scheduling information via a downlink control channel.
[15] The radio base station according to claim 13, wherein the second
transmitter unit is configured to notify, to 5 the mobile station, at least one
of resource block assignment information, a modulation scheme, a data
size, MCS information, and transmission format information, by the

fo PH%??“%WB??}&EH? L{'in@.iat%mﬁggio 9%8%5?9 &3 R5Fe Fﬁiiié?%at jon,
according to claim 13,’wherein the firSt transmitter unit is configure
I nKodetatmore tba rgygeldic thehissts offa datadgpdation RS, and a CQI

request.

[13] A radiobase station used in amobile communication system
in which a mobile station transmits uplink data to a radio base
station by using an uplink radio resource assigned to the mobile
station by predetermined scheduling iInformation, 1in a
predetermined cycle, the radio base station comprising:

a Tirst transmitter unit configured to notify, to the
mobile station, the predetermined cycle and information on the
uplink radio resource;

a second transmitter unit configured to transmit the
predetermined scheduling information to the mobile station; and

a communication unit configured to receive uplink data
transmitted in the predetermined cycle by using the uplink radio
resource assigned by the predetermined scheduling information,
wherein

the first transmitter unit is configured to notify, to
the mobile station, information limiting a range of information
speciftiable by the predetermined scheduling information, as the

information on the uplink radio resource.

[14] The radio base station according to claim 13, wherein
the first transmitter unit is configured to notify, to
the mobile station, the predetermined cycle and the information
on the uplink radio resource via an RRC message; and
the second transmitter unit is configured to notify, to

the mobile station, the predetermined scheduling information
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via a downlink control channel.

[15] The radio base station according to claim 13, wherein

the second transmitter unit is configured to notify, to
the mobile station, at least one of resource block assignment
information, a modulation scheme, a data size, MCS information,
and transmission format information, by the predetermined

scheduling information.
[16] The radio base station according to claim 13, wherein

the first transmitter unit is configured to determine the

range on the basis of a data type.
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